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INTRODUCTION

This Environmental Report compiles and presents information relating to the peat slide that occurred at
the Meenbog Wind Farm site on 12" November 2020. This report includes information on the peat
slide, the resultant emergency, restoration and remediation works carried out in response to the peat
slide, and the environmental monitoring data that was collected prior to, during and following the peat
slide, up to the recent past (Q4 2023).

The purpose of this report is to inform an assessment of potential cumulative and in-combination effects
of the peat slide and associated restoration and remediation works, to be undertaken by the
environmental professionals responsible for the preparation of a remedial Environmental Impact
Assessment (rEIAR) and remedial Natura Impact Statement (rNIS) forming part of an application for
substitute consent being submitted to An Bord Pleanala.

An Bord Pleanala (the Board) granted planning permission via the Strategic Infrastructure Development
(SID) process to Planree (applicant) for a 19-turbine wind farm development in Meenbog, Co. Donegal
(ABP Ref: PAO5E.300460) on 25" June 2018. The Meenbog wind farm site is located approximately
8km southwest of the twin towns of Ballybofey and Stranorlar and approximately 12km northeast of
Donegal Town.

Construction work commenced on the permitted wind farm in November 2019. Approximately 90% of
the civil engineering works, including wind farm access roads, electricity substation, turbine hardstands,
turbine bases, peat repositories and borrow pit areas at the wind farm site were substantially completed
over the following 12-month period up to November 2020.

On 12 November 2020, during the construction of a permitted access road to turbine T7, a peat slide
or peat failure occurred. The works that were underway at the time in the area where the peat slide
occurred, were fully permitted and were being undertaken in line with the project design that had been
subject to both Environmental Impact Assessment (EIA) and Appropriate Assessment (AA). The
Environmental Protection Agency (EPA) engaged the services of ARUP Consulting Engineers, to advise
and represent the EPA on the geotechnical and peat stability aspects of the investigations. Following
extensive additional site investigation work, geotechnical analysis, site meetings and/or reporting
undertaken by both Fehily Timoney and Company and Ionic Consulting on behalf of Planree, and
ARUP on behalf of the EPA, the EPA, by notice dated 28" April 2021, concluded that the issues
identified had been satisfactorily addressed pursuant to the Environmental Liability Regulations.
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BACKGROUND

Planning permission was granted under the Strategic Infrastructure Development (SID) process by An
Bord Pleanala (ABP Ref: PAO5SE.300460) on 25thjune 2018, for a 19 no. turbine wind farm
development in Meenbog (and surrounding townlands), Co. Donegal, subject to 20 no. conditions.

The full development description of the Meenbog wind farm, for the purposes of the SID application is
set out as follows:

“In accordance with Section 37E of the Planning and Development Act 2000, as amended,
Planree Limited gives notice of its intention to make an application for a ten year planning
permission to An Bord Pleanala in relation to the following proposed development in the
townlands of Meenbog (ED Goland), Croaghonagh and Cashelnavean, County Donegal.

The proposed development will constitute the provision of the following:

Up to 19 no. wind turbines with a generating capacity in excess of SOMW, and
maximum overall ground to blade tip heights of up to 150.5 metres;
1 no. permanent Meteorological Mast up to a maximum height of 110 metres;
1 no. 110kV Electrical substation with 2 no. control buildings with welfare
facilities, associated electrical plant and equipment, security fencing and waste
water holding tank;
Internal wind farm underground cabling;
110kV underground grid connection cabling;
Upgrade of access junctions;
Upgrade of existing tracks, roads and provision of new site access roads and
hardstand areas;
3 no. borrow pits;
2 no. temporary construction compounds;
Recreation and amenity works, including marked trails (upgrade of existing
tracks and provision of new tracks), picnic, amenity and play areas, car
parking and vehicular access;
Site drainage;
Torestry Felling;

Permanent signage;

All associated site development and ancillary works.

This application is seeking a ten-year permission and 30 year operational life from the date of
commissioning of the wind farm.

An Environmental Impact Assessment Report (EIAR) and Natura Impact Statement (N1S)
have been prepared in respect of the proposed development. The proposed development is
likely to have significant effects on the environment of Northern Ireland.”

The planning permission was varied on 7thJune 2019, when the Board determined that in accordance
with section 146B(3)(a) of the Planning and Development Act, 2000, the previously issued planning
consent for the permitted wind farm development should be altered in accordance with the plans and
particulars received on 14 day of February, 2019. This was to allow the applicant to utilise-a larger
turbine rotor diameter but which remains within the consented design envelope and parameters (i.e. tip-
height of 156.5m, with no alteration to permitted layout).

N
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The site of the Meenbog Wind Farm development is located at Meenbog, Croaghonagh and other
townlands (associated with the wind farm’s off-site grid connection), approximately 8km southwest of
the twin towns of Ballybofey and Stranorlar and approximately 12km northeast of Donegal Town. The
site adjoins County Tyrone and is located approximately 19km west of Castlederg. A site location map
is presented in Figure 2.1 on the following page.

The wind farm site is dominated by commercial forestry plantations that have been planted over
blanket bog. The elevation of the wind farm ranges between approximately 86 metres O.D. and 327
metres O.D. with the majority of the site sloping in a north or north-westerly direction. A small section
on the south of the site slopes to the southeast. The wind farm site adjoins Northern Ireland border
along its eastern and south-eastern boundaries.

There was a network of long-established existing forestry roads providing access in and around the site.
The site drains directly to the Bunadowen River and the Shruhangarve River which are tributaries of
the Mourne Beg River. The closest Natura 2000 site is the River Finn, Special Area of Conservation
(SAC). The River Finn SAC runs along the south-eastern boundary of the site and forms the County
boundary between Donegal and Tyrone. The SAC follows the river network established by the River
Finn and its tributaries which flow along the border with and within County Tyrone in Northern
Ireland, as well as flowing through Ballybofey/Stranorlar. Natural Heritage Areas (NHAs) can be found
to the west of the study area. These areas are Lough Hill Bog NHA, Meenagarranroe Bog NHA,
Cashelnaveen NHA, Barnesmore Bog NHA and Croaghonagh bog which is a proposed NHA and
SAC. Croagh Bog, an Area of Special Scientific Interest (ASSI) runs along a portion of the southern
boundary of the study area. The River Foyle (ASSI), Killester Forest, Bogs and Lakes (ASSI) and Essan,
Burn and Moneyfarmore (ASSI) can be found further south of the study area in County Tyrone.
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PEAT SLIDE

On 12 November 2020, during the construction of a permitted access road to turbine T7, a peat slide
or peat failure occurred. The works that were underway at the time in the area where the peat slide
occurred, were fully permitted as part of the wind farm’s planning permission and were being
undertaken in line with the project design that had been subject to EIA.

This report section consists of an extract from a Peat Stability Assessment report prepared by Fehily
Timoney & Company (FT'C) following the peat slide and submitted to the Environmental Protection
Agency, which forms Appendix 6-2 of the remedial EIAR forming part of the substitute consent
application documents.

Description of Failure

The failure scar morphology comprises three distinct parts, namely an upper scar and lower scar which
provided the source area for the failed peat, and a run-out trail along which the failed peat was
essentially deposited. The scar morphology indicates that failure was most likely a flow slide, similar to

that described by Meyerhof (1957) for sensitive clays.

Flow slides are commonly recognised due to the scar forming a "bottleneck" morphology as material
locally and retrogressively fails by localised sliding from the side and the upslope margins of the initial
localised failure at the downslope margin (mouth) of the scar. Failed material subsequently flows out of
the mouth of the scar. In this manner, the scar is retrogressively widened with increasing distance from
the initial localised failure. This is explained in further detail below.

The three distinct parts of the peat failure are shown in Figure 3.1, which should be viewed when
reading the description below.

/
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Figure 1 Extent of peat failure of 12 November 2020
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Figure 2 Peat failure location

1. Upper scar. This comprised the primary source area of the failed material. The upper
scar was about 260m long by up to about 120m wide. The head of the failure scar was
within open peat land. The southern part of the scar was also within open peat land. The
northern part of the scar was within forestry plantation.

The estimated total area of the upper scar is about 2.4ha. Based on visual inspection the
central part of the upper scar has probably decreased in elevation by about 3m. The
decrease in elevation reduces towards the perimeter of the scar and would be expected to
be similar to the existing ground elevation a short distance beyond the scar’s perimeter.

The basal failure surface is within the lower part of the peat, within an estimated 0.2m of
the underlying mineral soil. A minor stream now flows through the central portion of the
scar and the base of this stream is on the underlying mineral soil. The origin for the water
within the stream appears to be mostly from surface run-off and existing drains that feed
into the back of the scar.

The pattern of displaced peat within the upper scar forms a series of concentric rafts that
have moved laterally and downslope towards the mouth of the scar (Figure 3.2). The
concentric rafis have to varying degrees partly detached and moved downslope but
would have had insufficient inertia to exit the upper scar. These concentric rafts provide a
buttressing effect to the peat behind, and effectively support the side-wall of the upper
scar. Typically 1 to 1.5m of vertical exposed peat face is observed. The upper scar forms
a saucer shape with the width of the downslope mouth (bottleneck) much narrower
(about 43m) than the maximum scar width (120m). This gives a ratio of mouth to
maximum width of about 0.17.

Whilst most of the area of the upper scar is within open peat land that has no drainage,
the perimeter extent of the upper scar was significantly controlled by existing drainage
ditches and forestry fiurows in the area (Figure 3.2). To the south there is a series of
parallel drainage ditches (less than about 1m deep) that feed water northwards towards
the failure scar. These parallel drainage ditches feed into an interceptor drainage ditch
aligned west-east. This interceptor has essentially controlled the southern limit of the scar.
To the east the scar is controlled by an oblique drainage ditch. To the north the scar
follows the line of the forestry perimeter drainage ditch before extending further

(SN
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northwards into the forestry plantation where the scar essentially is controlled by the
forestry firrows.

Lower scar. This comprised a secondary source area of the failed material. The lower
scar Is rectilinear and essentially follows the slope gradient (Figure 3.2. The lower scar
was about 2600m 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 firrows. The estimated total area of the lower scar is about 1.18ha.

Based on visual inspection the depth of the lower scar is estimated at 1.5m to 2m. The
Hoor of the scar is undulating and contains some isolated rafis of peat debris. There is
evidence of exposed rock within the floor of the scar and a shear surface, which suggests
that the shearing has occurred within the basal part of the peat.

The lower scar represents a translational sliding of peat. It is considered likely that the
lower scar formed due to an initial failure at the head of the scar at the location of the
Hoating road that was being constructed at the time of the failure. This initial failure
caused loss of strength at the head of the lower scar which caused the peat to
progressively fail downslope.

The perimeter extent of the lower scar was controlled by existing forestry firrows which
are aligned downslope in the direction of peat movement. Adjacent to the scar the
existing forestry fiurows have generally acted as tension cracks with the finrows opening
up. Any localised failure of these tension cracks is unlikely to result in larger scale failure.

At the downslope margin of the lower scar the peat debris impacted an existing stand of
forestry plantation causing some trees to topple, however the forestry resisted the impact
of the peat debris and prevented the peat debris from continuing on the same path. At
this location, the peat debris entered the channel of Shruhangarve Stream which flows in
a northeast direction (Figure 3.1). The peat debris would have initially started to
accumulate at this location but due to the preferential flow path provided by the stream
channel, and in combination with water flowing within the stream, the debris changed
direction and followed the stream channel. Inspection of this location shows that there is
peat debris accumulation, which as partly blocked the flow in the stream. Below the
lower scar and within the Shruhangarve Stream channel there is a net accumulation of
failed material.

Run-out trail. The run-trail follows the Shruhangarve Stream for about 2.44km where it
passes the Shruhangarve Bridge and then extends a further 0.74km to the Mourne Beg
River (Figure 3.1). The total distance along the Shruhangarve Stream is about 3.2km. For
the purpose of this report the extent of the run-out is taken to where the peat debris
enters the Mourne Beg River.

Inspection of the run-out trail along the channel of the Shruhangarve Stream indicates
that whilst there is evidence of scouring and erosion of the floor of the channel there is
generally a net accumulation of failed material. The accumulation takes the form of
general peat debris and isolated rafts of peat on the banks of the stream which form
levees. An approximate estimate of the extent of the accumulated peat debris on the
stream banks is about 5 to 10m either side of the stream with a thickness of less than Im.

It is assumed that on reaching the Mourne Beg River the dilution effect due to the greater flow volume
within the river would essentially cause most of the peat debris to go into suspension, and from a
geotechnical viewpoint this would not be considered as part of the run-out trail.
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The plan extent of the upper and lower failure scars was surveyed on 19 November 2020 using a hand-
held GPS. Survey points were taken around the perimeter of the scar together with peat depth probes.
Preliminary volumes calculated from this survey are an estimate.

The upper scar is about 260m long measured from the furthest upslope point to the approximate
downslope limit at the mouth of the upper scar, at the location of the floating road that was being
constructed at the time of the failure. The maximum width of the upper scar is about 120m. The
estimated total area of the upper scar is about 2.4ha. Peat depth probes around the perimeter of the
upper scar showed an average peat depth of 2.7m, though locally depths of in excess of 3.5m were
recorded.

Based on the above assuming that the full depth of peat failed, which is considered the case then the
total failure volume from the upper scar is estimated at 2.4 x 104m by 2.7m which totals about
65,000m?.

The lower scar is about 260m long measured from the downslope limit at the mouth of the upper scar
to where it meets the Shruhangarve Stream. The width of the lower scar is estimated as 43m. The
estimated total area of the lower scar is about 1.18ha. Peat depth probes around the perimeter of the
lower scar showed an average peat depth of 1.8m.

Based on the above, assuming that the full depth of peat failed, then the total failure volume from the
lower scar is estimated at 1.18 x 104m x 1.8m which totals about 21,240m?3.

Total failure volume is therefore 65,000m3 + 21,240m? which is 86,240m3.

The actual volume of failed material that left the failure scar would be less than the total failure volume
as a notable proportion of the failed material still remains in the upper scar. An approximate estimate
of failed material remaining in the upper scar is say 30%, which means that about 45,500m? of failed
material left the upper scar.

Total failure volume that left the failure scars is therefore estimated based on the preliminary survey of
45,500m? + 21,240m?® which is 65,740m?,

It is difficult to estimate the volume of failed material that has accumulated along the run-out trail due to
the variation in accumulation amounts. An approximate estimate of the accumulated failure volume is
as follows: 3180m length x 15m wide x 0.5m deep, which gives say 24,000m>. An amount of failure
material has also been retained on site by a check barrage constructed downstream shortly after the
failure.

Based on the above, the following postulated sequence and mechanism of failure is considered to have
resulted in the peat failure of 12 November 2020.

Construction of floating road. A floating road was under construction towards 17.
Construction works for the floating road had progressed to essentially the downslope
margin of the upper scar prior to the peat failure. The access track and 17 hard stand
and base to the south of the peat failure had yet to be constructed though preparatory
works had started, such as laying of timbers and brash along the line of the access track
to 17. Excavators had laid and passed over the timber and brash a number of times.

N
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Based on witness statements, the failure occurred at about 13:25pm whilst the floating
road was being constructed. A localised section of floating road about 20m in length
lailed, which appears to be the first observed sign of instability.

Localised failure of floating road. The loading from the construction of the floating road
would have increased the applied stress through the filll depth of the underlying peat
over the full width of the road. Where unforeseen weaker peat was present, loading
from the floating road likely resulted in localised failure within the peat. The loading
from the construction would have comprised a combination of the road material and
construction plant. The failure, initially localised beneath the recently loaded area,
resulted in the development of a rupture surface and hence a decrease to the residual
strength of the peat.

This localised area of peat would have continued to fail along the rupture surface with
further loss of shear strength and disturbance reducing the residual strength to the
remoulded strength, which would be negligible within the catotelm layer (humified
lower layer) in the peat. This would have caused the peat catotelm layer to essentially
turn to ‘slurry’ and a section of the floating road to move downslope.

Where there were drains passing below the floating road, such as the forestry perimeter
drainage ditch at the northern end of the open peat land (Figure 3.2), then this would
have severed the acrotelm layer (upper fibrous layer) of the peat where most of the
Iintrinsic (tensile) strength of the peat lies.

Retrogressive failure upslope. Once the initial localised failure had occurred below the
Hoating road and the failed peat started to move downslope this removed lateral
support to the peat upslope within the flat plateau area, which contained a large body
of notably saturated and very weak peat.

The slope immediately upslope of the initial localised bearing failure would have then
subsequently failed along a similarly localised rupture surface with firther loss of
strength and disturbance reducing the residual strength to the remoulded strength,
which would again have caused the peat to essentially turn to slurry and move
downslope.

This successive localised failure and movement of peat downslope retrogressed upslope
until a critical mass of peat had failed that sufficient lateral stress was applied to cause
failure of the intact peat on the downslope side of the floating road.

Progressive failure downslope. Once a critical mass of peat had failed upslope then the
lateral applied stress would have exceeded the shear strength of the intact peat on the
downslope side of the floating road. At this point, the peat downslope would have
failed progressively in a not dissimilar localised manner that occurred upslope, that is
successive localised failure though along a basal rupture (shear) surface with movement
of peat.

Propagation of failure. As the downslope peat progressively failed and moved this
caused subsequently more peat to fail within the upper scar. The peat in the margins of
the upper scar were significantly weak that they were not self-supporting. As such, the
upper scar enlarged as material locally and retrogressively failed by localised sliding
then flowing from the side and the upslope margins of the scar mto the centre of the
scar to form a saucer shape. The enlargement of the saucer was as a result of the large
body of notably saturated and very weak peat.

The mouth of the upper scar remained relatively narrow compared to the upslope
width chiefly as the mass of the failed material was focused on the mouth. It is also
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likely that there was a zone, in part, of relatively higher strength peat along the
downslope edge of the flat plateau area, due fto a greater degree of drainage.

The lower scar remained essentially the same width as the mouth of the upper scar.
This in part is because the peat within the lower scar has relatively higher strength and
as such collapse of the side walls and lateral enlargement of the scar was not possible.

The flow slide continued to propagate retrogressively upslope and progressively
downslope setting in motion a critical mass that essentially continued downslope until it
encountered an existing stand of forestry plantation beside the Shruhangarve Stream
channel which resisted the firther propagation of the failure mechanism.

The failure continued to propagate retrogressively upslope forming the enlarged upper
scar until stability was achieved due to accumulated failed debris remaining within the
upper scar. The accumulated failed debris acted as a support to the peat on the
maigins of the upper scar and prevented firther enlargement of the upper scar.

As mentioned above, the peat failure is considered to be a flow slide due to the upper scar forming a
"bottleneck" morphology as material locally and retrogressively failed by localised sliding from the side
and the upslope margins of the scar into the centre of the scar to form a saucer shape. The lower scar
failed progressively by essentially translational sliding, which whilst still considered to be a flow slide is
slightly different in nature.

The failure occurred entirely within the peat. There was no evidence of underlying soils failing.

The run-out trail below the lower scar followed the Shruhangarve Stream channel and was essentially
here there was a net accumulation of failed material as the failure debris moved downstream. There
was essentially no substantive failure of in situ material along the run-out trail.

The following are considered to be the key contributory causes of the peat failure of 12 November
2020. 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.

Construction of floating road. The construction works for the floating road triggered a
localised initial peat failure within the underlying insitu 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.

Unforeseen zone of weak peat. It is considered that a zone of unforeseen weaker peat was
present below the floating road that resulted in localised failure within the underlying
Insitu peat. The nearest strength testing showed undrained shear strengths in the range 7
to 12kPa, which would not be considered sufficiently low to result in failure. Where there
were drains passing below the floating road, which occurred at about the location of the
failure, then this would have severed the acrotelm layer (upper fibrous layer) of the peat
where most of the intrinsic strength of the peat lies.

Body of very weak peat immediately upslope. Essentially immediately upslope of the

Hoating 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
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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.

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 raintall
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
Ines. Subsequent run-off from rainfall would have then gained ingress to the peat at depth
via the cracking.

Drainage and surface water ingress into peat. The existing forestry drainage pattern, which
Is present in the 1995 aerial photographs of the 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. Whilst these forestry drainage
ditches meet an forestry interceptor drainage ditch aligned west-east it is not known If this
Interceptor ditch was functioning.

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. At the convex break in slope it is likely that in many cases
there is a zone of relatively higher strength peat, due to a greater degree of drainage, that
essentially acts to support the very weak and saturated peak present in the plateau area
upslope.

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 firrows and drains aligned downslope on peat
slopes with a peat depth of about 1.8m. In itself; this area is not unique nor would it
represent an increased stability risk. However the presence of firrows and drains aligned
downslope on peat slopes, which have severed the acrotelm layer and the likely blockage
of drainage following felling operations allowed the slope to readily fail once localised
failure was initiated upsilope. The failure through this area exploited the existing forestry
firrows which are lines of weakness. Peat failures controlled by existing forestry firrows
has been previously recorded many times.

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 Im deep) feed water northwards towards the failure scar. Following the
lailure, 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. The extent of the lower scar was essentially
controlled by existing forestry firrows aligned downslope in the direction of peat failure
movement. Adjacent to the scar the existing forestry firrows have generally acted as
tension cracks with the fiurows opening up.

10
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REGULATORY & STATUTORY
PROCESSES

As a result of the November 2020 peat failure on-site, the Environmental Protection Agency (EPA)
initiated an investigation in early December 2020, the scope of which included the peat stability
assessments carried out in relation to the development at Meenbog, both as part of development
consent applications and ones carried out pursuant to the failure incident. The Agency issued
directions under Regulation 8(1)(b), Regulation 8(1)(a) and Regulation 8(1) of the European
Communities (Environmental Liability) Regulations 2008 between December 2020 and April 2021, and
other correspondence thereafter.

Over the course of the ten months between December 2020 and September 2021, extensive additional
site investigation work, geotechnical analysis, site meetings and/or reporting, was undertaken by both
Fehily Timoney and Company (FTC) and Ionic Consulting on behalf of Planree, and ARUP on behalf
of the EPA. Following submission of the final FTC report in August 2021 (which forms Appendix 6-2 of
the remedial EIAR forming part of the substitute consent application documents), by 28% September
2021, the EPA were able to confirm in writing for Planree that:

“I am to advise that the revised Peat Stability Assessment prepared by F1C and submitted to
the EPA pursuant fo 1 and 2 above addresses the conclusions/frecommendations set out in
previous EPA correspondence. The issues identified in correspondence from the EPA on the
29th July 2021 have been satisfactorily addressed. Compliance with the EPA Direction from st
April is now confirmed.”

A copy of the EPA letter dated ogth September 2021 from which the above text is extracted, is included
in Appendix A to this report.

As a result of the November 2020 peat failure on-site, Donegal County Council (DCC) initiated an
investigation, which resulted in the issuance of notices under Section 12 of the Local Government
(Water Pollution) Act, 1977 dated 17" November 2020 and 27% November 2020. Two notices, dated
17 November 2020 and 27% November 2020 required:

The immediate halting of construction works and the taking of all practicable measures to
mitigate against further discharges to waters;

An Action Plan, detailing the engineering measures identified and considered necessary
to:

a. Eliminate of limit the release of further polluting matter from the area where the
landslide occurred, from areas up gradient of the land slide and from areas down
gradient of the landslide where material has been deposited,

b. prevent the catastrophic release of material built up behind the existing
Improvised impoundment structure on site, (taking into consideration projected
rainfall amounts) and,

c. mitigate against the firther dispersal of peat and sediment, deposited along the
banks of the Shruhangarve, by the watercourse through and beyond the confines
of the site.

A written report detailing:

a. All monitoring data accumulated by environmental consultants on discharges
from the site to the Bunadowen river prior to the I-2th November 2020, (at the
closest point to the confluence)
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b. All monitoring data on discharges from the site to the Bunadowen river since the
Incident on the 12th November 2020, including monitoring points (upstream &
downstream) which would indicate the actual impact on key pollution indicators
such as suspended solids.

¢. Any technical assessment or ecological studies carried out by appropriately
qualified personnel to determine the potential impact on the Bunadowen River
of discharging surface water from the slip area by the pumping regime, before its
introduction.

d. Any technical assessments or ecological studies completed since the introduction
of the additional discharge to the Bunadowen river catchment

e. Any flow measurements indicating the’ increase in volume in the Bunadowen
river.

Between December 2020 and August 2021, four individual Action Plans were prepared to remediate
and mitigate the effects of the peat slide incident, which included measures for the restoration of the
Shruhangarve stream. The Action Plans are described further in Section 5 below.

Following receipt of the necessary approvals from DCC with respect to the proposals contained within
each of the Action Plans, the proposed measures were implemented on-site as expeditiously as possible
or at the appropriate time of year where certain measures were seasonally dependent. All measures
proposed in the four separate Action Plans and approved by DCC to remediate and mitigate the effects
of the peat failure through the installation of enhanced environmental protection measures and habitat
restoration measures, were completed successfully.

The significant efforts to restore and reinstate the effects of the peat slide were acknowledged in a letter
dated 31 May 2022 issued by Dr. Joe Ferry, Acting Section Executive Scientist with Donegal County
Council, in which he stated:

“I would like to commend your company and the staff involved in the restoration work, which
has been very well designed and executed so far, and for their courtesy and co-operation since
the incident began. The past month hasn't been very favourable in this part of the country for
growth, which has set back final approval, but hopefillly we'll see some heat to remedy that
shortly.”

In a further letter dates llﬂ‘July 2022, Dr. Ferry in confirming that DCC were in a position to close out
the Section 12 notices issued, commented as follows:

“I believe Donegal Co. Council is now in a position to close out all of the Section 12 notices
issued, as all of the seeded areas have shown encouraging signs of growth and establishment,
(which reduces the likelihood of any significant sediment release), and the monitoring data
obtained for the Shruhangarve and Mournebeg has been satisfactory.

We would like to commend your company and the staff involved in the restoration work,
which has been very well designed and executed, and for their courtesy and co-operation
since the incident began. We would also encourage you to maintain your commitment and
place a strong emphasis and vigilance on the current surface water quality monitoring
programmes, as the project moves into the next phases.”

Copies of Donegal County Council’s correspondence dated 31 May 2022 and 11 July 2022 are
included as Appendix B.



A
i | |< o > Environmental Report
v

5.

51

November 2020 Peat Slide at Meenbog Wind Farm, Co. Donegal and subsequent Restoration and Remediation Works

EMERGENCY AND RESTORATION
WORKS

Emergency Works

From the onset of the peat failure on the 12 November, a series of emergency works were
immediately implemented on-site to limit the environmental effects of the incident. All on-site
construction personnel were immediately redeployed to deal with the emergency situation, which was
very fast moving, and additional machinery, labour and technical resources were drafted on to the site
over the following hours, days and weeks.

The first stage was the immediate response within the first 24-72 hours which consisted of emergency
measures to prevent further material from entering local watercourses.

Area 2 ~ 26,000m*

Figure 3 Emergency works area overview map

The immediate plan was to introduce check barrages to prevent the slide from reaching any
watercourses in line with the project CEMP. Immediate action was taken to reinforce and increase the
height of the accessible roadway leading to T9. This road was already acting as a check barrage,
retaining some of the slide material to the south, however it was at the point of being overtopped by the
slide material. It was also evident that this was the only location where it would be safe to gain
immediate access to initiate the CEMP measures.

Works commenced at the roadway to T9 (referred to as Wall 1 in Figure 3 above) on the afternoon of
the 12 November 2020 as soon as an inspection had been conducted to ensure it was safe for
personnel to work in the area. The initial aim was to raise the berm by 1.5m-2m for a length of
approximately 100m along the area retaining the slide, this was further raised over the following days
by up to 3.8m from the original design level. Following initial emergency works carried out on 12%
November, works continued to implement the final detailed design and were completed by 21%
November 2020.

13
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A detailed geotechnical assessment undertaken identified the risk of further peat movement upslope of
the slide initiation point in the peatland area (refer to point S1 in Figure 3) was still significant. Two
other points for further check barrages were identified, denoted as ‘Wall 2’ and ‘Wall 3’ in Figure 3 to
mitigate against this potential risk. Access for construction of Wall 2 would be from the hardstanding at
T9 and access for Wall 3 would be from the last section of road constructed to solid formation on the
approach to the turbine 7 (T7) location. Wall 3 was prioritised it was located immediately downslope of
an area of unstable peat where significant volumes of water or liquefied peat was released.

Works commenced as soon as a geotechnical assessment could be completed and an appropriate civil
works design could be developed. Construction of this berm referred to as ‘Wall 3’ commenced on 17
November 2020.

As soon as Wall 1 was completed and safe access and egress could be maintained to T9 via the access
road, and also the section of Wall 3 past the slide affected area was constructed, construction of Wall 2
was considered. Due to increased rainfall it was observed that an excessive amount of water was
flowing towards Wall 1. A decision was taken at this time to prioritise drainage of the area and strategic
pumping of clean water away from the area affected by the slide. Clean water was intercepted and
diverted from upstream of the slide area and discharged to the North of Wall 1. Soiled water was also
removed via pumping from the area adjacent to T9. These works commenced on 25" November 2020.

A description of the emergency works undertaken in the immediate aftermath of the peat slide,
prepared by Ionic Consulting, the Designer and Geotechnical Engineers for the works, is included as
Appendix 1 of Appendix C to this report.

As the emergency phase of works concluded, the focus transitioned to a longer-term series or phased
restoration works.

Following the 12 November peat failure, on behalf of Planree, MKO immediately commenced the
preparation of a detailed programme of environmental protection measures and habitat restoration
measures. The measures were proposed in Action Plans, submitted for approval to DCC.

The first Action Plan (Version 1.0) was submitted to DCC on 3'd December 2020, was approved by
DCC on 5% March 2021, and all proposed measures were completed in the subsequent weeks. Action
Plan Version 1.0 is included in Appendix C of this report.

The second Action Plan (Version 2.0) was submitted to DCC on 8th March 2021, was approved by
DCC on 20t April 2021, and the approval required the proposed measures to be implemented in full
within 3 months. Action Plan Version 2.0 is included in Appendix D of this report. Action Plan Version
2.0 included three appendices, which also formed the appendices for Version 1.0 of the Action Plan,
and therefore to avoid unnecessary repetition, these appendices are not included in Appendix D.

The third Action Plan (Version 3.0) was submitted to DCC on 27t May 2021, was approved on chJuly
2021, and the approval required the proposed measures to be implemented in full within 3 months.
Action Plan Version 3.0 is included in Appendix E of this report. Action Plan Version 3.0 included
three appendices, which also formed the appendices for Version 1.0 of the Action Plan, and therefore
to avoid unnecessary repetition, these appendices are not included in Appendix E. Other appendices of
Version 3.0 not included in earlier Action Plans are included in Appendix E. Version 3 of the Action
Plan also includes a Peatland Restoration Plan (Appendix 4), which itself includes a Botanical Survey.

The fourth and final Action Plan (Version 4.0) was submitted to DCC on 27" September 2021, was
approved on 4% November 2021, and the approval required the proposed measures to be implemented
in full within 8 months. Action Plan Version 4.0 is included in Appendix I of this report. Version 4.0 of
the Action Plan also includes a Planting Methodology (Appendix 1).
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The Action Plans should be read in full to understand the restoration and remediation proposals, the
rationale and the designs that were proposed and approved by DCC. Each Action Plan was also the
subject of an Article 6(3) Appropriate Assessment Screening Report, which concluded the proposed
works, individually or in-combination with other plans or projects, would not be likely to have a
significant effect on any European site, in view of the said sites’ conservation objectives, and therefore
an appropriate assessment was not required.

All proposed and approved restoration works were successfully completed to over the period from
March 2021 to May 2022. In addition to the correspondence confirming DCC’s satisfaction with the
remedial and restoration works to allow the close out of the Section 12 notices, referred to in Section 4
of this report above, Appendix G includes further email correspondence from Dr. Joe Ferry (Acting
Senior Executive Scientist, Donegal County Council), dated 25“‘January 2024, which stated the
following:

“I visited the site on the 31st August last year, with colleagues Patrick Gallagher from
Environment and Martin McDermott from Planning, in the company of Chris O’Mahoney;,
and we were satisfied with the outcome of the remedial and restoration works completed. 1
think the main scar area will require a bit more time to fillly establish complete vegetative
cover, ie native grasses & heather, along with the deciduous trees planted already, which
should afford good protection in time to the Sruhangarve stream down gradient of the area.
There was no evidence during that visit of any sediment loss from that area or ingress to the
stream. The other areas downstream of the site and immediately upstream of the confluence
with the Mournebeg river have recovered exceptionally well, at least from a visual perspective.
1 think overall both MKO and Planree have managed the aftermath of this unfortunate
Incident in a very professional manner and appear to have achieved the best possible
environmental outcomes in the circumstances.”
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SURVEYS, MONITORING AND
ASSESSMENTS

In the period since the occurrence of the peat slide on the Meenbog wind farm on 12 November
2020, various surveys, monitoring programmes and assessments have been undertaken to quantify,
assess and/or report on the effects of the peat slide, the effectiveness of the restoration and remediation
works undertaken and the state of the recovering and residual environment. The surveys, monitoring
programmes and assessments collectively report on the state of the recovering and residual
environment, following the November 2020 peat slide.

The surveys, monitoring programmes and assessments will be outlined and referenced in this report
section. It is deliberately not intended to recreate, summarise or interpret them in this report. The
relevant surveys, monitoring programmes and assessments will instead be referenced in their full form,
to allow their full content be reviewed and considered as if part of this report.

The purpose of this report is to inform an assessment of potential cumulative and in-combination effects
of the peat slide and associated restoration and remediation works, to be undertaken by the
environmental professionals responsible for the preparation of a remedial Environmental Impact
Assessment (rEIAR) and remedial Natura Impact Statement (rNIS) forming part of an application for
substitute consent being submitted to An Bord Pleanala.

Where the surveys, monitoring programmes and assessments to be referenced here have been included
elsewhere in the rEIAR or rNIS forming part of the substitute consent application documents, the
document will be referenced as per its location in the rEIAR or rNIS, rather than being unnecessarily
reproduced in this report. This report will itself be appended to the rEIAR and rNIS forming part of the
substitute consent application documents, so any documents referenced here will be available within
the same document suite.

The surveys, monitoring programmes and assessments to be referenced here are summarised below, in
reverse chronological order of when they were produced, starting with the latest report prepared most
recently.

The Biodiversity chapter of the March 2024 ‘Remedial Environmental Impact Assessment Report’
(rEIAR) accompanying this substitute consent application, contains the following information:

Biological Water Quality Assessment (Q-value) Results for the period 2020, 2021 and
2023, including of the Shruhangarve stream and Mourne Beg river;

Results of badger surveys conducted between 2021 and 2023;

Results of otter surveys conducted between 2021 and 2023;

Results of surveys of other faunal species conducted between 2021 and 2023.

These survey results further inform the assessment of the residual environment post peat slide, the

effectiveness of the restoration and remediation works undertaken and the state of the recovering and
residual environment.

The Land, Soils and Geology chapter of the March 2024 ‘Remedial Environmental Impact Assessment’
Report (rEIAR) accompanying this substitute consent application, contains the following information:
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Peat Stability Assessment of the Meenbog Wind Farm Site (August 2021), as
prepared by Fehily Timoney and Company, intended to:

Review of construction works at the site, namely but not limited to turbine bases, access
roads, hard stands, peat repositories and borrow areas.
Review of ground conditions at the wind farm site with particular reference to
ground conditions at the location of peat failures.
Site inspection and selected investigation of the ground conditions at the site.
Detailed site inspection and reporting of the 12 November 2020 peat failure.
Identification of previous peat failures and instability at the site.
Qualitative assessment of peat stability at the site.
Findings and mitigation measures.

Peat Stability Quantitative Assessment (August 2021), as prepared by Ionic
Consulting, intended to assess the stability of peat along and adjacent to the wind
farm infrastructure, including both the already constructed sections of the site and the
remaining works areas;

Technical Note (October 2023), as prepared by AFRY Ireland Ltd., intended to
report on a 2023 site visit to inspect and comment on the current status of the site in
relation to peat stability at the site.

These reports further inform the assessment of the residual environment post peat slide, the
effectiveness of the restoration and remediation works undertaken and the state of the recovering and
residual environment.

The Hydrology and Hydrogeology chapter of the March 2024 ‘Remedial Environmental Impact
Assessment Report’ (rEIAR) accompanying this substitute consent application, contains the following
survey information:

EPA (surface) water quality monitoring for 2010 to 2019 (pre-construction),
November 2019 to November 2020 (during construction), and post-November 2020
(after peat slide) up to 2022;

Additional biological water quality assessments (Section 7.3.7.3) for the pre-
construction and construction phases;

Surface water quality monitoring (Section 7.3.7.4) to establish a pre-construction
baseline and extensive monitoring conducted during the construction phase.

These monitoring and survey results and assessment further inform the assessment of the residual
environment post peat slide, the effectiveness of the restoration and remediation works undertaken and
the state of the recovering and residual environment.

An ‘Aquatic Macroinvertebrate Sampling Report’ of the Meenbog Peatslide Remediation Q-Value
Monitoring was prepared by MKO in December 2023. This assessment forms Appendix 5-4 of the
rEIAR accompanying this substitute consent application.

The report presents the results of surveys for aquatic macroinvertebrates conducted for Q-Value
determination to continue environmental monitoring of the Mourne beg River following a peat slide at
the Meenbog wind farm. Sampling was carried out at 10 sites along the Mourne Beg River and its
tributaries, the Bunadaowen River and the Shruhangarve River, on the 3" and 4% of October 2023.
Previous sampling has been undertaken in 2021 and 2020 as part of the ongoing environmental
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monitoring. The report investigates whether any differences in macroinvertebrate communities
occurred as a result of the peat slide.

An ‘Aquatic & fisheries assessment of peat slide impacts on the Mourne Beg River catchment draining
Meenbog wind farm, Co. Donegal’ was prepared by Triturus Environmental Ltd. in April 2022. This
assessment forms Appendix 5-2 of the rEIAR accompanying this substitute consent application.

The report presents the findings of a fisheries and aquatic habitat assessment of the Mourne Beg
catchment draining Meenbog wind farm. The surveys focused on the Shruhangarve and downstream
Mourne Beg River to determine impacts to fish populations, fish spawning and nursery habitat. The
assessment also considered direct impacts to riverbed condition in addition to biological water quality
and hydromorphology. Long-term Loughs Agency fisheries data and salmonid spawning (redd count)
data was also reviewed and used to inform our assessment. A total of 18.95km of riverine channel was
surveyed, both upstream and downstream of the peat impact zone, in July and October 2021.

A ‘Peatland Restoration Plan’for the Meenbog peat slide remediation was prepared by MKO in May
2021. This plan already forms Appendix 1, of Appendix 4, of Action Plan 3.0, included in Appendix E
of this report.

The plan was prepared to describe the measures that were employed to stabilise, restore and monitor
peatland habitats in the area where the peat slippage occurred. The plan describes the upland blanket
bog vegetation occurring within and adjacent to the area where the slip occurred as well as a review of
the current hydrological conditions on the site. This is followed by a description of the proposed
management actions to assist in the restoration of this peatland and the proposed monitoring
programme.

A ‘Botanical Survey’was prepared by MKO in April 2021, within five months of the peat slide
occurring, and was previously submitted to Donegal County Council as part of Action Plan 3.0. This
Botanical Survey report already forms Appendix 4 as part of Action Plan 3.0, included in Appendix E
of this report.

The botanical survey presents the results of assessments of habitats within the study area, on both the
habitats occurring within area where the peat slide occurred and within the adjacent intact peatland
habitat.

A ‘Borrow Pit and Peat Cell Restoration and Remediation Plan’was prepared was prepared by MKO
in February 2021, within three months of the peat slide occurring, and was previously submitted to
Donegal County Council. This assessment does not form part of the rEIAR accompanying the
substitute consent application, and therefore is included as Appendix H of this report.

The purpose of this plan was to provide a framework for the restoration and remediation of the borrow
pits and peat storage cells located on the Meenbog wind farm site. Implementation of the plan would
ensure the longterm sustainability of these features and minimise any potential for environmental effects
associated with them.
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An ‘Assessment of Impacts on Merlin and Hen Harrier arising from Peat Slide’report was prepared by
MKO in January 2021, within two months of the peat slide occurring, and was previously submitted to
the EPA. This assessment does not form part of the rEIAR accompanying the substitute consent
application, and therefore is included as Appendix I of this report.

The report assesses the potential significant effects that the peat slide may have on hen harrier and
merlin. Firstly, a brief description of the evaluation criteria and assessment methods is provided. This is
followed by a description of the survey methodologies that were followed and the survey results are
reported. This is followed by a thorough assessment of the potential effects of the peat slide on hen
harrier and merlin.

A ‘Preliminary Watercourse, Otter and Macro-Invertebrate Assessment’ of the environs of the Meenbog
Wind Farm, Shruhangarve stream and Mourne Beg River, Co. Donegal, was prepared by MKO in
January 2021, within two months of the peat slide occurring, and was previously submitted to the EPA.
This assessment forms Appendix 5-1 of the rEIAR accompanying this substitute consent application.

The assessment report reports on ecological walkover surveys and kick sampling for macro-
invertebrates completed at various locations along the Mourne Beg River and its tributaries. These
surveys were designed to be a rapid assessment, with the information gained to be used to inform the
scope of any further or additional surveys that may be required to fully assess the nature, scale and
extent of any environmental damage that may have occurred as a result of the peat slide. The report
draws some preliminary conclusions as to the ecological impact of the peat slide on the receiving
environment and the scope of any further surveys required.

A ‘Preliminary Surface Water Quality Assessment’ of the Meenbog wind farm was prepared by MKO
in January 2021, within two months of the peat slide occurring, and was previously submitted to the
EPA. This assessment does not form part of the rEIAR accompanying the substitute consent
application, and therefore is included as Appendix ] of this report.

The report presents background information in respect of the geological, hydrogeological and

hydrological setting of the wind farm site, and provides a preliminary assessment of the resulting
environmental impacts on surface water quality arising from the peat slide event.
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EPALETTER

(28™ SEPTEMBER 2021)
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Office of

Environmental
Enforcement

South/South West Region
Environmental Protection Agency
Regional Inspectorate, Inniscarra
County Cork, Ireland

Cigireacht Regiunach, Inis Cara
Contae Chorcali, Eire

T: +353 21487 5540
F: +353 21487 5545
E: info@epa.ie
W: www.epa.ie

LoCall: 1890 33 55 99
Via e-mail to michaelmurnane@turnkeydev.com 28t September 2021

To: Planree Limited
Lissarda Industrial Estate
Lissarda
Co Cork

EPA Reference Number ELD200005/Corr(2) /Planree

The EPA Direction issued pursuant to Regulation 8(1) of the European Communities
(Environmental Labilities) Regulations 2008 (as amended), dated 1 April 2021 required, inter alia,

that;

1. Planree Limited shall arrange for the completion, by an appropriately qualified
independent person, of a revised and updated peat stability assessment in line with best
practice and guidance and addressing the conclusions and recommendations of the EPA
report.

2. Planree Limited shall arrange for the submission of a report on the assessment in 1
above which shall provide all relevant information and evidence necessary for the EPA
to assess the adequacy of the peat stability assessment. This report shall be submitted

by the 30" April 2021

The Environmental Protection Agency refers to email correspondence dated 27/08/2021 to the
Agency from MKO, consultants acting on behalf of Planree Limited, received in response to EPA
correspondence issued 29™ July 2021 2021, attaching Peat Stability Assessment of Meenbog
Windfarm Site (August 2021; Fehily Timoney).
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| am to advise that the revised Peat Stability Assessment prepared by FTC and submitted to the
EPA pursuant to 1 and 2 above addresses the conclusions/recommendations set out in previous
EPA correspondence. The issues identified in correspondence from the EPA on the 29% July 2021
have been satisfactorily addressed. Compliance with the EPA Direction from 1% April is now

confirmed.

It is important that the mitigation measures proposed are implemented for the remaining works to
be completed at the site. The detailed design for civil works should be informed by this updated

assessment.

This correspondence is without prejudice to any legislative obligations on the operator other than
under the Environmental Liability Regulations, or interactions with other Regulatory Authorities in
respect of Meenbog Wind Farm. You are reminded of your obligations under Regulation 7(1) of the
European Communities (Environmental Liability) Regulations 2008 (S.I. 547 of 2008) to take necessary

preventive measures to deal with any imminent threat of environmental damage.

Dated this 28™ day of September 2021

Signed on behalf of the Agency:

’_':-)H_ 1 y
84 5 t‘-
j

Jim Moriarty

Senior Inspector
Office of Environmental Enforcement, EPA
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11t July 2022

Mr. Michael Murnane
Planree Ltd.,
Lissarda Industrial Park,
Lissardagh,
Co. Cork
P14 YN56

Ref. No. 22/48A

Re: Meenbog Wind Farm — Notices under Section 12 of the WPA
Dear Mr. Murnane,

Further to your letter of 16™ May 2022, in relation to the above, | write to advise you of the
Council’s response, taking into account the findings of the most recent site visit, on Friday 8t
instant, which can be summarised as follows:

1. The restoration works physically completed in mid-May, including the seeding of exposed
peat, have now reached the stage where the desired vegetation cover has become
established in most areas. The planting of saplings in open areas along the banks of the
stream has also been successful, although there are a few areas where additional planting
may be recommended.

2. The area below Wall 1, the first area to be seeded, remains in good condition and has taken
on the appearance of a natural, undisturbed habitat.

3. The area immediately above Wall 1 featuring a small pond, has shown an improvement in
vegetation cover since the previous inspection.

4. Between Wall 1 and Wall 2, there are extensive areas which had been sown in mid-May and
there are encouraging signs of growth along the banks of the stream which is clearly
defined, with clean gravel evident in its bed.

5. The area between this section and the right turn up to the scar area and Wall 3 was
restored in mid-May and grass is now growing through the coir matting in most areas.

6. The small stream coming down the hill from wall 3 has been joined to the main channel at
an acute angle, which minimizes the risk of bank erosion, and there are signs of vegetation
cover becoming established.

7. The section leading uphill to Wall 3 was reseeded late last year but any growth emerging at
that time has since died away, requiring further reseeding to be done. The trees planted in
this area have survived.

| believe Donegal Co. Council is now in a position to close out all of the Section 12 notices
issued, as all of the seeded areas have shown encouraging signs of growth and establishment,
(which reduces the likelihood of any significant sediment release), and the monitoring data
obtained for the Shruhangarve and Mournebeg has been satisfactory.



We would like to commend your company and the staff involved in the restoration work, which
has been very well designed and executed, and for their courtesy and co-operation since the
incident began. We would also encourage you to maintain your commitment and place a strong
emphasis and vigilance on the current surface water quality monitoring programmes, as the
project moves into the next phases.

Yours sincerely
ML

Joe Ferry, (Dr)
A/Senior Executive Scientist
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315 May 2022

Mr. Michael Murnane
Planree Ltd.,

Lissarda Industrial Park,
Lissardagh,

Co. Cork

P14 YN56
Ref. No. 22/14A

Re: Meenbog Wind Farm — Notices under Section 12 of the WPA

Dear Mr. Murnane,

Further to your letter of 16" May 2022, in relation to the above, | write to advise you of the
Council’s response, taking into account the findings of the recent site visit on Friday 20t instant
which can be summarised as follows:

1. While the restoration works may have been physically completed, including the seeding of
exposed peat, much of this work has been recent and as yet it is not possible to conclude
that the desired vegetation cover will become established.

2. The area below Wall 1 was the first area to be seeded, with the stream pathway reinforced
by coir matting prior to Christmas 2020, and this has returned to what looks like its former
condition.

3. The area above Wall 1 features a small pond, which wasn’t there previously and there are
areas of exposed peat which are not yet covered in vegetation.

4. Between Wall 1 and Wall 2, (the latter which doesn’t exist as a barrier anymore), there are
extensive areas which have been sown but in which there are no signs of growth as yet, but
the stream is clearly defined.

5. The area between this section and the right turn up to the scar area and Wall 3 has only
recently been restored and coir matting is visible, with no new growth as yet.

6. The section leading up hill to Wall 3 was reseeded late last year but any growth emerging at
that time has since died away, requiring further reseeding to be done. The trees planted in
this area have survived.

In looking at the conditions in the last of the 3 notices, Ref No: 21/14, | would draw your
attention to the following, in light of the above observations:

Schedule A
1. The Holder shall carry out restoration works in order to eliminate or limit the release of
polluting matter (peat or sediment) from the areas of the peat slide, and down gradient of
it, where material has been deposited and mitigate against the further dispersal of peat and
sediment, deposited along the banks of the Shruhangarve stream, by the water-course

through and beyond the confines of the Meenbog Wind Farm site.
Cuir freagra chuig: lonad Seirbhisi Pobail, Bothar Neil T. Ui Bhléine, Leitir Ceanainn, Contae Dhun na nGall F92 TNY3
Please reply to: Public Service Centre, Neil T. Blaney Road, Letterkenny, Co. Donegal F92 TNY3

Guthan/Tel: 074 9153900 | Facs/Fax: 074 9172812 | Riomhphost/Email: info@donegalcoco.ie



| believe it would be premature for us to close out this notice until the recently seeded areas
show some signs of growth and establishment, in order to reduce the likelihood of significant
sediment release. If the weather and growing conditions are suitable over the coming weeks
and months, we can organise a further site visit and would have no difficulty in closing out the
notices if there has been improvement in that regard.

| would like to commend your company and the staff involved in the restoration work, which
has been very well designed and executed so far, and for their courtesy and co-operation since
the incident began. The past month hasn’t been very favourable in this part of the country for
growth, which has set back final approval, but hopefully we’ll see some heat to remedy that
shortly.

Yours sincerely
Le Feer,

Joe/ferry, (Dr)/
A/Senior Executive Scientist
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INTRODUCTION

McCarthy Keville O’Sullivan Ltd. (MKO) have been requested by Planree Limited (Planree) to provide
technical assistance and prepare an Action Plan following a peat slide incident at the Meenbog Wind
Farm construction site on the 12% November. Since the appointment by Planree, MKO have been
coordinating a team of ecologists, hydrologists, environmental scientists, environmental engineers and
aquatic ecologists to prepare an Action Plan that would make recommendations to mitigate the effects
of the incident.

This Action Plan has also been prepared specifically to inform Planree’s response to a notice issued by
Donegal County Council (DCC) dated 17% November issued under Sections 10(5), 12(1) and 23(1) of
the Local Government (Water Pollution) Acts, relating to the discharge of peat, sediment and heavily
soiled water from the wind farm site under construction at Meenbog, Ballybofey, Co. Donegal to the
Shruhangarve stream and Moume Beg River commencing on the 12% and 13% November 2020.

DCC’s letter of 17% November requested Action Plan, in the form of a written report, by submitted to
Donegal County Council detailing the engineering measures identified and considered necessary to:

(a) eliminate or limit the release of further polluting matter from the area where the landslide
occurred, from areas up gradient of the land slide and from areas down gradient of the
landslide where material has been deposited,

(b) prevent the catastrophic release of material built up behind the existing improvised
impoundment structure on site, (taking into consideration projected rainfall amounts) and,

(c) mitigate against the further dispersal of peat and sediment, deposited along the banks of the
Shruhangarve, by the watercourse through and beyond the confines of the site.

This Action Plan has been prepared by MKO for Planree Limited in response to the DCC requests
outlined above. The description of emergency engineering works undertaken to date which address
Point (a) and (b) above has been compiled by Ionic Consulting and is set out in Section 2.

The MKO proposals are included herein as a series of recommendations for Planree Limited or their
contractors to implement on-site.

MKO has prepared this action plan to allow Planree Limited present it and the recommendations
contained herein as Planree Limited’s proposals to Donegal County Council along with the necessary
commitments to their effective implementation.

MKO is not responsible for the implementation of the proposed measures contained herein on-site, but
will monitor the implementation of any measures that might be proposed by Planree as part of an
expanded role for the on-site Environmental Clerk of Works.

This Action Plan has been prepared as a “Version 1” document and is by no means exhaustive or
limited. Further recommendations are likely to be brought forward to address the situation on-site and
in the downstream watercourses as a result of ongoing water monitoring efforts, ecological surveys,
seasonal factors, the trialling of certain recommendations on site and the contributions from other
stakeholders and regulatory authorities whose input will be very much welcomed and carefully
considered.
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The following people contributed to the preparation of the Action Plan and the recommendations
contained herein.

Brian has over 20 years’ professional experience as an environmental consultant having graduated from
the National University of Ireland, Galway with a first class honours degree in Environmental Science.
Brian’s professional experience has focused on project and environmental management, and
environmental impact assessments. Brian has acted as project manager and lead-consultant on
numerous environmental impact assessments, across various Irish counties and planning authority areas.
These projects have included large infrastructural projects such as roads, ports and municipal services
projects, through to commercial, mixed-use, industrial and renewable energy projects. The majority of
this work has required liaison and co-ordination with government agencies and bodies, technical project
teams, sub-consultants and clients.

Michael is Project Director and head of the Environment Team in McCarthy Keville O’Sullivan
(MKO). Michael has over 18 years’ experience in the environmental sector. Following the completion
of his Master’s Degree in Environmental Resource Management, Geography, from National University
of Ireland, Maynooth he worked for the Geological Survey of Ireland and then a prominent private
environmental & hydrogeological consultancy prior to joining MKO in 2014. Michael’s professional
experience includes managing Environmental Impact Assessments, EPA License applications,
hydrogeological assessments, environmental due diligence and general environmental assessment on
behalf of clients in the wind farm, waste management, public sector, commercial and industrial sectors
nationally. Michael also has a Bachelor of Arts Degree in Geography and Economics from NUI
Maynooth, is a Member of IEMA, a Chartered Environmentalist (CEnv) and Professional Geologist
(PGeo).

Thomas is a Senior Environmental Consultant with MKO with over 15 years of progressive experience
in environmental consulting. Thomas holds a BA (Hons) in Geography from Trinity College Dublin
and a M.Sc. in Environmental Resource Management from University College Dublin. Prior to taking
up his position with MKO in August 2019, Thomas worked as a Senior Environmental Scientist with
HDR, Inc. in the United States and held previous posts with private consulting firms in both the USA
and Ireland. Thomas is a registered Professional Wetland Scientist with the Society of Wetland
Scientists with specialist knowledge in wetland assessment and delineation, mitigation planning and
design, stream geomorphic assessment, and stream and wetland restoration design. Thomas’ key areas
of expertise include fluvial geomorphology and stream restoration design. Thomas has provided stream
restoration design, and construction oversight for numerous private and publicly funded projects in
multiple jurisdictions.

Pat joined MKO (then Keville & O'Sullivan Associates) in 2005 following completion of a B.Sc. in
Environmental Science. He has extensive experience of providing ecological services in relation to a
wide range of developments at the planning, construction and monitoring stages. He has wide
experience of large scale industrial and civil engineering projects. He is highly experienced in the
completion of ecological baseline surveys and impact assessment at the planning stage. He has worked
closely with construction personnel at the set-up stage of numerous construction sites to implement and
monitor any prescribed best practice measures. He has designed numerous Environmental Operating
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Plans and prepared many environmental method statements in close conjunction with project teams
and contractors. He has worked extensively on the identification, control and management of invasive
species on numerous construction sites.

John Hynes is a Senior Ecologist with McCarthy O’Sullivan Itd. with over 7 years of experience in
both private practice and local authorities. John holds a B.SC in Environmental Science and a M.Sc. in
Applied Ecology. John has specialist knowledge in Flora and Fauna field surveys. Geographic
Information Systems, data analysis, Appropriate Assessment, Ecological Impact Assessment and
Environmental Impact Assessment. Since joining MKO John has been involved as a Senior Ecologist
on a significant range of energy infrastructure, commercial, national roads and private/public
development projects. John has project managed a range of strategic infrastructure and development
projects across the Ireland and holds CIEEM membership.

Owen is an Environmental Engineer with McCarthy O’Sullivan Ltd. with over 11 years of experience in
the environmental management and construction industries. Owen holds BSc. (Hons) and MSc. in
Construction Management and a Masters in Environmental Engineering. Owen has project managed
the Environmental Impact Assessment of a range of development projects across the Ireland and holds
Full Membership with the Institute of Environmental Management & Assessment and is a Chartered
Environmentalist.

Michael Gill is an Environmental Engineer with over 18 years’ environmental consultancy experience
in Ireland. Michael has completed numerous hydrological and hydrogeological impact assessments of
wind farms in Ireland. He has also managed EIA/EIS assessments for infrastructure projects and private
residential and commercial developments. In addition, he has substantial experience in wastewater
engineering and site suitability assessments, contaminated land investigation and assessment, wetland
hydrology/hydrogeology, water resource assessments, surface water drainage design and SUDs design,
water quality protection, water treatment systems and surface water/groundwater interactions.

Steve is SLR’s Principal Aquatic Ecologist and is a national authority on fish ecology with over 30 years’
experience on water and civil engineering projects. He has a long-standing track record of supporting
sustainable development and enhancement gain and has spent the past three decades working within
salmonid and cyprinid catchments. He is a highly skilled scientific practitioner in the fields of biological,
environmental and fisheries science; environmental impact assessment (EIA), and aquatic ecology. He
is a chartered member of the Royal Society of Biology (CBIOL MRSB) and the Institution of Water
and Environmental Management (CWEM MCIWEM) and a member of the Institute of Fisheries
Management (MIFM).

Cormac is the Civil Engineering Manager at Ionic Consulting and joined the company in 2009. He
holds a first class honours B.E. Civil Engineering degree from UCD and also completed an M.Eng.Sc.
masters degree in Structural Engineering in UCD in 1996. He has considerable experience in the design
of wind farm infrastructure including roads, hardstandings, wind turbine foundations, substations,
bridges and associated works, with design experience on over 30 wind farms. He has previous
experience in Ireland and Australia working with leading civil engineering consultancies including
ARUP and Roughan & O’Donovan. He is a chartered member of Engineers Ireland (CEng MIEI).
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Claire is a Senior Project Manager with Ionic Consulting and has more than 14 years’ experience in the
energy sector, both in Ireland and internationally. She leads a team focussing on the delivery of
onshore windfarms in Ireland, from pre-construction through to operational takeover with specific focus
on Health & Safety, contract administration and programme delivery. She acts as the PSDP and Project
Manager for a number of windfarms in Ireland. She is a chartered engineer and holds an honours
degree in Electrical Engineering from UCC.
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> EMERGENCY WORKS

The following summary of emergency works undertaken on site has been prepared by Ionic Consulting
(Ionic), and the Ionic briefing note from which this content was taken is included in full in Appendix 1.

As set out in the notice and in line with section 6.1.5 of the project Construction and Environmental
Management Plan (“CEMP”), we can confirm that following the peat slide on 12th Nov 2020, all
construction works were ceased on the wind farm site as soon as notice of the incident was provided to
site management. The only activities undertaken were those works required to ensure construction
areas were left in a safe condition. Once all personnel on site had been safely accounted for, available
resources were then immediately re-directed towards mitigating against further discharges to
watercourses. The response to the peat slide can be split into stages which are set out below.

Area 2 ~ 26,000m*

Figure 2.1 Overview map of works area

Step 1 - Immediate actions:

The first stage was the immediate response within the first 24-72hours which consisted of emergency
measures to prevent further material from entering local watercourses. Ionic Consulting who are the
Designer and Geotechnical Engineers for the works were consulted. It was possible to undertake a
drone survey relatively quickly following the incident as a drone was available on site. Based on the
available information the slide path could be determined and an assessment of safe access points was
undertaken.

It was evident that majority of the material that slid was deposited between points S3 and S6 shown on
Figure 2.1 above, largely because of the shallower gradient and also by the existing roadway leading to
turbine no. 9 (T9). This unstable, water-laden material presented the most immediate risk in terms of
pollution of watercourses with the concern that the roadway could be overtopped by material being
retained to the South. This risk was exacerbated by the fact that the slide material had entered the local
stream (at approximately point ‘S3’ in Figure 2.1) and water from the surrounding catchment entering
the stream would be retained behind the roadway (identified as ‘Wall 1’ in Figure 2.1). A secondary
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risk in terms of immediate further pollution of watercourses was the risk of additional movement of
material from the area upslope of the slide initiation point (to the South and west of point ‘S1’ in Figure
2.1.

To mitigate against the risks above, the immediate aim was to introduce check barrages to prevent the
slide from reaching any watercourses in line with the CEMP. Immediate action was taken to reinforce
and increase the height of the accessible roadway leading to T9. The reason works commenced at this
point was two-fold:

1) This road was already acting as a check barrage, retaining some of the slide material to the
South however it was at the point of being overtopped by the slide material.

2) Following remote consultation with geotechnical consultant Ionic Consulting and with the
information from the initial drone survey of the area it was evident that this was the only
location where it would be safe to gain immediate access to initiate the CEMP measures.

Works commenced at the roadway to T9 (referred to as Wall 1 in Figure 2.1 above) on the aftemoon of
the 12th November 2020 as soon as an inspection had been conducted to ensure it was safe for
personnel to work in the area. It was not possible to produce a detailed design in this timeframe given
the need for immediate action however the proposed works were reviewed and progressed in
consultation with the Designer Ionic Consulting. The initial aim was to raise the berm by 1.5m-2m for a
length of approximately 100m along the area retaining the slide, this was further raised over the
following days by up to 3.8m from the original design level.

The primary aim of Wall 1 was to limit or prevent the flow of liquefied peat into watercourses beyond
the site. The existing pipe was largely blocked due to the deposited peat, and though water continued
to flow through and around the wall, including seepage through the existing pipe, the majority of the
peat slurry and solid clumps of peat were retained.

Before progressing works at any other points on site, more detailed geotechnical assessment was
required in order to:

a) Establish safe areas for access on site and to identify unsafe or potentially unstable areas on
site

b) Assess what additional emergency measures were necessary to prevent further movement of
peat or material

Close monitoring of the slide area by drone continued on a daily basis. Upcoming weather forecasts
were reviewed to consider additional rainfall events and potential impact on stability of the area. Ionic
Consulting have a site engineer with daily presence on site, and engineers visited the site on 13th Nov
2020 and on six further occasions in the first 2 weeks for the purpose of this assessment.

In addition to the geotechnical assessmentit is noted that MKO the environmental and ecological
consultant appointed for the project attended site to assess both the Shruhangarave Stream and Moume
Beg River from the 13th Nov 2020 and a new monitoring programme was developed, with support
from HES, for these two watercourses including laboratory analysis and visual checks implemented

daily.

Following further assessment a detailed design for ‘Wall 1’ was developed by Ionic Consulting. This
consisted of a large stone berm raised from original road level of 217.2mOD to 221.0mOD to provide
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additional containment for deposited peat. A design risk assessment and detailed design are appended
for reference. Please refer to drawing MNBG d021.9.1 - Wall 1 Berm (T9 Spur)_RevB and MNBG
hs004.5 Design Risk Assessment - T7 Peat Slide Stabilisation RevC (included in Appendix 2 of this
Action Plan). Following initial emergency works carried out on 12th November works continued to
implement the final detailed design and were completed by 21st Nov 2020.

The detailed geotechnical assessment undertaken in step 2 identified the risk of further peat movement
upslope of the slide initiation point in the peatland area (refer to point SI in Figure 2.1) was still
significant. Two other points for further check barrages were identified, denoted as ‘Wall 2’ and ‘Wall
3 in Figure 2.1 to mitigate against this potential risk. Access for construction of Wall 2 would be from
the hardstanding at T9 and access for Wall 3 would be from the last section of road constructed to solid
formation on the approach to the turbine 7 (17) location. Wall 3 was prioritised for the following
reasons:

a) Wall 3 was located immediately downslope of an area of unstable peat where significant
volumes of water or liquefied peat was released, and given the visual signs of further
propagating cracks from aerial drone footage it was considered a priority to stabilise this
upslope material.

b) Wall 3 is an ‘on-land’ check barrage as opposed to Wall 2 which is located ‘in-stream’ which
was considered to present a lesserrisk to pollution of watercourses

c) The construction of Wall 2 could not safely commence until Wall 1 was complete whereas
access was immediately available to Wall 3 prior to the completion of works at Wall 1.

As there was a short section of floating road approaching T7 remaining following the peat slide, the
Designer and geotechnical consultant Ionic Consulting Ltd advised that this check barrage be installed
upslope of the existing roadway. Again, a detailed design was developed prior to the commencement
of the works. Consideration was given to drainage through the check barrage for geotechnical purposes.
A design risk assessment and detailed design are also appended for these works for reference. Please
refer to drawing MNBG d021.7.4 T7 Slide Berm Details_Rev B and MNBG hs004.5 Design Risk
Assessment - T7 Peat Slide Stabilisation RevC (included in Appendix 2 of this Action Plan)..

Works commenced as soon as a geotechnical assessment could be completed and an appropriate civil
works design could be developed. Construction of this berm referred to as ‘Wall 3’ commenced on
17th Nov 2020.

MKO continued to fulfil the Environmental Clerk of Works (ECoW) role during the emergency works
and expanded the water quality monitoring programme that was already underway.

As soon as Wall 1 was completed and safe access and egress could be maintained to T9 via the access
road, and also the section of Wall 3 past the slide affected area was constructed, construction of Wall 2
was considered. Due to increased rainfall it was observed that an excessive amount of water was
flowing towards Wall 1. A decision was taken at this time to prioritise drainage of the area and strategic
pumping of clean water away from the area affected by the slide. Clean water was intercepted and
diverted from upstream of the slide area and discharged to the North of Wall 1. Soiled water was also
removed via pumping from the area adjacent to T9. These works commenced on 25th November.

As of today (3rd December), Wall 1 has been constructed and Wall 3 is nearing completion, and these
works are deemed to have largely stabilised the area. A drainage and pumping arrangement has been
implemented which combined has substantially reduced the level of water flowing towards Wall 1. Wall
2 is under construction and it is expected no further check barrages will be necessary.
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It is noted that is was neither practical nor safe to implement immediate measures downstream of Wall
1 where it is noted a quantity of material has been deposited to either side of the watercourse leading to
the Shruhangarve river prior to this time. As referenced above, a monitoring programme has been
implemented. It is anticipated that further mitigation measures will be required to address this material
downstream of Wall 1 in the short to medium term.
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CURRENTSITEHYDROLOGY

Upstream of Wall 1 a series of emergency works have been substantially completed to a) stabilise the
ground to prevent further peat movement, and b) to manage surface water and protect downstream
water quality.

The catchment upstream of Wall 1 is ~0.85km? in area. Surface water flows from this catchment will
vary with preceding rainfall and catchment wetness. At this time of year there is litle or no

evapotranspiration. Catchment area maps have been prepared for the Shruhangarve sub-catchment in
which the peat slide occurred, and one is included as HES Figure No. P1249-5_D101 below.

3 no. stone structures have been constructed to stabilise the peat, Wall 1, Wall 2 and Wall 3. Wall 3 is
the furthest up the catchment and is located along the T7 (turbine 7) access track. Wall 1 is the lower
structure and is constructed perpendicular to the Shruhangarve stream along the line of the T9 access
track. Wall 2 is the intermediate structure and is located west of T9 (turbine 9).

Following the peat slide event (12th November), and after the initial geotechnical stabilisation works,
one of the focuses on site was to attempt to divert as much clean water as possible around Wall 1, and
back into the Shruhangarve stream. The purpose here was to prevent flow through the pond behind
Wall 1 as this holds significant volumes of loose peat and sludge which will be mobilised by larger
throughflows. Based on initial estimations, HES determined that ~59% (Upstream clean and
Upstream_east_clean) of the total catchment upstream of the slide could be diverted around Walll. In
order to implement this, a diversion drain and two sumps (initial settlement sump to capture any large
solids, and second pump sump from which water is pumped) were created to the southwest of T9. An
8” pump and backup 6” pump are operational, and pumping water from this clean water area around
Wall 1 (Discharge 1). There are further opportunities to divert additional clean water (~10-18%) from the
western side of the catchment (T9_west_clean). This is being assessed on the ground to determine what
is possible, bearing in mind that health and safety is also a major factor to be considered.

At Wall 2 a series of linear attenuation/settlement ponds (2 no.), and sumps (2 no.) have been created.
These capture soiled water coming from the upstream slip area and currently from the catchment to the
west of the slip area. This soiled water is pumped from the second sump (again, an initial settlement
sump to capture any large solids, and second pump sump were installed) from which water is pumped
and diverted around Walll. This water is treated via a settlement tank and silt bags (Discharge 2).

At Wall 3 a temporary pumping arrangement diverts water away from downstream of Wall 3 to the
north. The purpose of this pumping was to prevent significant water flows down through the slip area
and reduce the risk of further destabilisation. The catchment upstream of Wall 3 is relatively small and
as such pumping flows are also relatively small (Discharge 5).

At Wall 1, there are two further discharges. The first is overflow from the pond behind Wall 1, and this
overflow occurs through 2 no. 600mm pipes (Discharge 2). In recent days (week beginning 30"
November) following dry weather flows through these pipes has slowed to the trickle. As outlined
above much of the runoff water from the catchment is being diverted around the pond upstream of
Wall 1. The second discharge at Wall 1 is seepage flow through the southern (lower) end of Wall 1.
This flow is captured in a sump downstream of Wall 1 and pumped laterally into the main channel of
the Shruhangarve (Discharge 3). The purpose here is to prevent flows down through the forestry which
could destabilise the peat there, and also remobilise some of the loose peat/sludge that coats the ground
following the peat slide.

Figure 3.1 below shows a flow diagram of the current water flow and pumping arrangements on-site.
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Figure 3.1 Flow diagram of current water flows and pumping arrangements on-site
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RECOMMENDED FUTURE PHILOSOPHY

The emergency works undertaken and now substantially completed on site since the original peat slide
on the 12/13" November have stabilised the situation on the ground to allow a considered view now
be taken on future recommendations and measures that will further improve water quality and
eventually restore and reinstate the river channel to the greatest extent possible.

In the case of certain recommendations and requirements, it will likely be better to do nothing else in
the short term during the wetter winter months. However, over the medium to long term, specific
interventions will be required as if nothing is done, peat deposited downstream as a result of the slide
will gradually continue to make its way into downstream watercourses over time, by creep and by being

washed by runoff and flood flows).

Some fundamental principles are recommended for any works being considered and implemented in
this and future Action Plans:

1. Do not do anything that makes the current improving situation worse from a water quality,

habitats or protected species perspective, even on a temporary basis, until the proposed

measures have been considered and recommended from an ecological, hydrological and
geotechnical perspective to have longer term benefits, and detailed method statements are
developed to minimise any potential for negative effects.

2. Do not consciously do anything that causes a soiled discharge, even if only temporary.

There will be very limited or no entirely risk-free options. However, any option recommended and
selected will have to be justifiable and demonstrated to be preferred (or least worst) option out of a
number that will have been considered.

Any works will require continuous turbidity monitoring and will have to cease and be further modified
if causing increased turbidity levels.
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ACTION PLAN RECOMMENDATIONS

Introduction

Recommendations are set on in the below section of the Action Plan under three categories:

I. Water quality protection measures — currently under consideration
2.
3. Ecological surveys — scheduled

Water quality monitoring — currently underway

The recommendations for water quality protection measures have been made by way of this Action
Plan to Planree.

The recommendations for water quality monitoring have been made previously to Planree and MKO
are currently undertaking this monitoring.

The recommended ecological surveys have been proposed to Planree by MKO (with input from SLR
Consulting), have been accepted by Planree, but have not yet commenced.

Water Quality Protection Measures

A series of recommendations to protect water quality are outlined in this section of the Action Plan.

MKO has prepared this action plan and the recommendations contained herein to allow Planree
Limited present their proposals to Donegal County Council along with the necessary commitments to
the effective implementation of the proposals.

MKO is not responsible for the implementation of the proposed measures contained herein on-site, but
will monitor the implementation of any measures that might be proposed by Planree as part of an
expanded role for the on-site Environmental Clerk of Works.

The objectives of each of the water quality protection measures proposed below are described in terms
of the required measures outlined in Donegal County Council’s notice dated 17% November, as follows:

> Eliminate or limit the release of further polluting matter from the area where the landslide
occurred.

> Eliminate or limit the release of further polluting matter from areas up gradient of the
land slide.

> Eliminate or limit the release of further polluting matter from areas down gradient of the
landslide where material has been deposited.

> Prevent the catastrophic release of material built up behind the existing improvised
impoundment structure on site.

?  Mitigate against the further dispersal of peat and sediment, deposited along the banks of
the Shruhangarve, by the watercourse through and beyond the confines of the site.

For the purposes of describing the recommended water quality protection measures, Figure 5.1 has

been prepared which divides the Shruhangarve stream into five sections or reaches, and these reaches
will be referred to further below.
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Recommendation 1 - Impound water and sediment
behind Wall 1

Presentsituation informing recommendations

Large volumes of sediment have been successfully impounded behind Wall 1 and prevented from
entering downstream watercourses, as evident in Figures 5.2 and 5.3 below. The volumetric
measurement of these sediment volumes is presently underway and will be reported in future iterations
of the Action Plan. Approximately 79% of water flows entering the Shruhangarve catchment upstream
of Wall 1 have been intercepted upstream of the impounded sediment and diverted away from the
sediment impounded behind Wall 1, thereby minimising the re-mobilisation of the impounded
sediment, but larger volumes of water are likely to continue to reach the upstream side of Wall 1 in
periods of heavier and prolonged rainfall.

There currently appears to be minimal seepage of water through Wall 1, likely because any void spaces
have become plugged with suspended peat and the bypass flows already in place around Wall 1.

7 2 - &

Figure 5.2 Water and sediment impoundment area upstream of Wall 1 howing stabilised situation and deposits of peat up to
surface of water
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Figure 5.3 Aerial image of water and peat impoundment area upstream of Wall 1 showing large volums of impounded peat and
clearly identifiable channel for water reaching Wall 1

Objectives of recommendations

1. Eliminate or limit the release of further polluting matter from the area where the
landslide occurred.

2. Eliminate or limit the release of further polluting matter from areas up gradient of the
land slide.

3. Eliminate or limit the release of further polluting matter from areas down gradient of
the landslide where material has been deposited.

4. Prevent the catastrophic release of material built up behind the existing improvised
impoundment structure on site.

Recommended measures

1. Continue to intercept as much water as possible upstream of Wall 1 and overpump it to
the downstream site of Wall 1 to minimise the amount of water reaching the upstream
side of Wall 1.

2. Keep existing overflow pipe clear to be able to release any excess build-up of water
behind Wall 1 in order to maintain the structural integrity of Wall 1.

3. Maintain overflow pipe at existing level and install flow meter in pipe.

4. Prevent any overflow of water around sides of Wall 1 by building up level of wall/road.

5. Install course screen (type to be confirmed) around inlet to pipe to prevent large pieces
of suspended peat blocking the pipe.

6. Continue to assess rate of seepage through Wall 1, and if necessary, seal upstream side
of Wall 1 to minimise seepage through wall (using vertical timbers, peat plug etc.).
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Recommendation 2 - Intercept clean water

Presentsituation informing recommendations

Large volumes of clean water are already being successfully intercepted upstream of the peat slide area
on the Shruhangarve stream as a result of the emergency works now substantially completed on site,
and are being prevented from reaching the peat slide area and becoming entrained with sediment, see
Figure 5.4 below. Further volumes of clean water are being intercepted as overland flow, and prevented
from reaching the peat slide area and becoming entrained with sediment. The more “clean” water that
can be intercepted upstream or upgradient of the peat slide area, the less water will become soiled.
Intercepting as much clean water as possible and diverting or pumping it to the downstream side of
Wall 1 keeps that clean water clean and prevents that water mobilising further sediment or deposited

peat sludge it might otherwise encounter.

Interceptor drain to
intercept and direct
clean water away
from slide area
Shruhangarve
Stream
upgradient of
slide area

el e g T,
e
<
L3
.

Figure 5.4 Aerial view of Stream Reach 1, showing interceptor drains collecting clear water for pumping around peat slide area

Analysis of the Shruhangarve catchment topography upstream of Wall 1 undertaken since the peat slide
has divided it into “clean” and “soiled” sub-catchment areas, as detailed on HES Figure No. P1249-
5_D101 included above. Clean water is already being intercepted from the sub-catchment areas
labelled as “upstream_clean” and “upstream_east_clean” on HES Figure No. P1249-5_D101. The focus
will next move to trying to intercept clean water from the area labelled “T9_west_clean” on HES Figure
No. P1249-5_D101. If it proves possible to intercept water from the “T9_west_clean” area, after that,
any further efforts are considered likely to yield diminishing returns and may not be justifiable given the
extent of further works required. This requires further assessment from a geotechnical perspective, and
should not be completed unless deemed safe from a slope stability perspective.
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Objectives of recommendations

1. Eliminate or limit the release of further polluting matter from the area where the
landslide occurred.

2. Eliminate or limit the release of further polluting matter from areas up gradient of the
land slide.

3. Eliminate or limit the release of further polluting matter from areas down gradient of
the landslide where material has been deposited.

4. Mitigate against the further dispersal of peat and sediment, deposited along the banks
of the Shruhangarve, by the watercourse through and beyond the confines of the site.

Recommended measures

1. Continue to analyse catchment topography and forestry drainage features to identify
other routes of clean water interceptor drains/sumps.

2. Specifically target area west of T9, west of stream (labelled “T9_west_clean” on HES
Figure No. P1249-5_D101) for further interception of clean water. Possible
interception/pumping arrangement shown in Figure 5.5 below to be developed further
and approved by ecologist, hydrologist and geotechnical engineer before
implementation.

3. Minimise the need for pumping, using gravity flows wherever possible.

4. Where necessary, identify safe pumping locations at the end of interceptor drain.

5. Ensure all pumps and fuels bowsers are bunded or double-skinned.

0. Pump and/or pipe intercepted clean water to downstream side of Wall 1.

Discharge all intercepted and piped clean water onto rock armour downstream of Wall
1 to minimise further erosion from channel bed/bank and all diffuse dispersed flow to
naturally reconcentrate in existing stream channel.

Interceptor

drains
Piped clean water

to Wall 1 outfall

(]
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Recommendation 3 - Stabilise downstream deposits
of peat on stream banks

Presentsituation informing recommendations

Large volumes of peat mobilised during the peat slide were deposited along the downstream reaches of
the Shruhangarve stream during the peat slide event. The spatial and volumetric measurement of these
peat deposits is presently underway and will be reported in future iterations of the Action Plan. The
deposits extend to varying widths along the banks Shruhangarve stream for a distance of approximately
2.4 kilometres downstream of Wall 1 as far as the Mourne Beg River. Recent drone flight imagery taken
along the Mourne Beg River will be used to assess if any such deposits of peat are present along the
banks of that river.

The Shruhangarve stream downstream of Wall 1 continues to flow within the original natural stream
channel, but larger flows during and after large rainfall events have caused some secondary
mobilisation of the peat that would have been originally deposited on the stream banks. While the
majority of the streambank peat deposits appear relatively stable, overland flows from the adjacent bog
habitat towards the stream have caused some further mobilisation of the deposited peat in particular
locations. It is not considered justifiable to leave the peat deposits in place without mitigation, as to do
so would result in further secondary mobilisation of the deposited peat into the adjacent stream.

)

Figure 5.6 Peat deposted on stream bank downstream of Wall 1, with intactvegetation partially visibleand larger deposits ofpeat
further back from stream edge

Objectives of recommendations

1. Eliminate or limit the release of further polluting matter from areas down gradient of
the landslide where material has been deposited.
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Mitigate against the further dispersal of peat and sediment, deposited along the banks
of the Shruhangarve, by the watercourse through and beyond the confines of the site.

Continue to inspect stream banks to identify nature and depth of peat deposits, access
options, ground conditions, etc. to assess safety of work areas, safe work methods,
means of handling and delivering materials, etc.

Quantify distances, areas and volumes of deposited peat sludge from drone imagery,
including larger deposition areas, to prioritise areas for work.

Confirm land access rights and arrangements.

Using manual labour, access the stream bank on foot where peat deposits are low, and
clear a working area of approx. 1.5-metres along the stream bank of all excess peat
deposits sitting on the surface. Peat removed from surface of stream bank to be placed
further back from stream bank.

Install silt fencing along cleared path on stream bank, taking care to follow
manufacture’s specifications and ensure bottom of fence is property buried into ground
surfacer and adequate fencing stakes are installed are regular intervals to support fence
and the silt that will build up behind it. Specification for Terrastop silt fencing is
included in Appendix 3.

Where vegetation remains intact under the cleared path, this will be left to regenerate
naturally.

If any areas along the cleared path are devoid of natural vegetation, CoirMesh will be
laid over the bare ground to prevent soil erosion and siltation of the watercourse.
Specification for CoirMesh is included in Appendix 3.

No work on the stream bank should take place during or immediately periods of heavy
rainfall.

Peat clearance, silt fence and CoirMesh installation to be carried out while taking
extreme care not to damage stream bank, keep pedestrian traffic along the stream bank
to a minimum, and prevent peat deposits entering stream.

Maintain localised drainage pathways to prevent build up of open water behind silt
fencing.

Inspect silt fencing regularly (at least weekly) and undertake repairs and maintenance as
required.

Provide training on installation techniques to installation crews and have supervising
ecologist or environmental in situ for first days of installation to ensure proper
installation techniques are being used. Monitoring works regularly thereafter.

Divide works areas into sections and assign installation crews to sections.

In Spring/Summer 2021, deeper deposits of peat will be pulled back from behind silt
fence and spread locally at shallower depths for reseeding with appropriate seed mix to
be selected by ecologist. Where access allows, peat deposits to be removed and spread
using low-pressure mechanical excavator working in a single pass to minimise tracking
across the peatland habitat. Excavator to be left in situ overnight if work cannot be
completed in a single day, and use different routes to exit site if required for refuelling.
Maintain silt fence in place for as long as necessary until all bare peat had reseeded and
demonstrated to have well-establish root system of surface vegetation, capable or
binding material together. Silt fence only to be removed with approval of supervising
ecologist.
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Figure 5.8 Terrastop silt fence installed on a riverbank preventing silt and soiled water reaching watercourse
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Figure 5.10 Grass growing up through CoriMesh on previously bare soil surface.
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Recommendation 4 - Trial sediment capture inthe
Shruhangarve stream

Presentsituation informing recommendations

The water quality situation has stabilised since the completion of the emergency works and suspension
of all other works within the Shruhangarve catchment. As other recommendations are implemented to
improve the water quality over the longer term, manage and remove residual peat deposited upstream
and eventually restore and reinstate the Shruhangarve stream to the greatest extent possible, some silt
will become mobilised and will make its way into the stream channel.

The suspended peat material is colloidal in nature and does not easily settle out once suspended in
water, particularly in a stream such as the Shruhangarve. Therefore, it is intended to trial the use of
Sedimats in the lowestreach of the Shruhangarve in an attempt to capture some of the peat suspended
in the stream that would otherwise reach the Mourne Beg River and downstream receptors.
Specification details for the Sedimat product is included in Appendix 4.

The effectiveness of the proposed Sedimats cannot be guaranteed, and therefore this recommendation
is being made on a trial basis, with the trial to be extended and repeated if proven to be effective.

wood wool.



Figure 5.12 Narrow view of Sedimat with layered jutemesh Figure 5.13 “Full” Sedimat after having been removed

and wood wool
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from stream bed

Objectives of recommendations

Eliminate or limit the release of further polluting matter from areas down gradient of
the landslide where material has been deposited.

Mitigate against the further dispersal of peat and sediment, deposited along the banks
of the Shruhangarve, by the watercourse through and beyond the confines of the site.

Recommended measures

(&3

N o

Inspect Stream Reach 5 for low gradient, slower flowing sections suitable for the
installation of the Sedimat, with good access, ideally for machine removal.

Confirm land access rights and arrangements.

Calculate length of Sedimat required in stream channel based on flow measurements as
per manufacturer’s instructions.

Install Sedimat flat on stream bed, taking care to follow manufacturer’s instructions. and
leave in situ for a number of weeks, inspecting regularly for effectiveness.

Repeat as necessary in further locations if proven to be effective.

If effective, inspect Sedimats regularly and replace when mats are full of sediment.

Take care in the removal of full mats, and place further Sedimats temporarily
downstream of removal location to capture any “leakage” of silt from the full Sedimat.
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While the water quality situation on-site and in the downstream catchments has stabilised since the
completion of the emergency works and suspension of all other works within the Shruhangarve
catchment, a portion (currently 21%) of the rainfall entering the upper reaches of the Shruhangarve
catchment is still coming into contact with the peat slippage area, disturbed ground and deposited peat,
and there is currently no effective means of treating this soiled water prior to its discharge to the
downstream side of Wall 1. This is not recommended beyond the immediate short term and should be
rectified as soon as possible.

Over the medium to long term it will also be necessary to carry out works in the catchment to manage
and remove residual peat deposited upstream of Wall 1 and eventually restore and reinstate the
Shruhangarve stream to the greatest extent possible. These works have the potential to mobilise and
release peat sediment into downstream in the absence of mitigation. A water treatment system is
recommended as the only realistic means of preventing the uncontrolled release of sediment during
future phases of remedial works upstream of Wall 1, but more details are required before a definitive
set of recommendations can be made.

Discussion are ongoing with a number of water treatment system providers to provide water treatment
proposals, both in the short term and in the longer term, during future remedial works phases. Outlined
below is a summary of the outcome of tests completed by Siltbuster, and some information relating to
the use of a similar system on the Corrib Gas Pipeline project, where discharge occurred to an SAC
receiving waterbody.

Please note, the system outlined below is provided for information purposes only and as an indication
of what can be provided, but no commercial arrangement has been initiated to date. The intention here
is to provide information regarding what can be achieved and the general setup of such a system.
Further detail will be provided once discussions advance with the treatment system providers and a
more firm proposal is available, following further engagement with stakeholders and regulatory
authorities.

Eliminate or limit the release of further polluting matter from the area where the
landslide occurred.

Eliminate or limit the release of further polluting matter from areas up gradient of the
land slide.

Eliminate or limit the release of further polluting matter from areas down gradient of
the landslide where material has been deposited.

Prevent the catastrophic release of material built up behind the existing improvised
impoundment structure on site.

A 5litre raw sample water (untreated, unsettled sample from upstream of Wall 1) was sent to Siltbuster!
on the 20th November 2020 for analysis which is summarised below. The output of the analysis
determines the appropriate treatment proposals.

1 Siltbuster Limited, Kingswood Gate, Monmouth, Monmouthshire, UK


https://www.siltbuster.co.uk/
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Initial analysis of the as received sample indicated a TSS of 4,570 mg/L and pH of 5.2 [H+]. The raw
sample also contained a large amount of organic matter in the form of roots, twigs and vegetation.

The received sample was allowed to settle for 30 minutes to replicate intended onsite primary
attenuation lagoon and pH remained the same, and TSS was reduced by 57% to 1,975 mg/L. The
intended primary settlement pond will help remove any heavier large peat particles and other organic
detritus.

A series of secondary settlement tests were then completed without the aid of pre-treatment chemicals
and these results are shown in Table 5.1 below.

These tests confirmed that the remaining particles in suspension exhibited very slow and/or non-settling
characterises within water, and that that the typical target discharge level of <60mg/ could not be
achieved using a purely gravity based system due to their particle size and subsequently low settling
velocity.

Table 5.1: Gravity Settlement Test results (without chemical treatment

Time (minutes) Settling Velocity (m/h) Total Suspended Solids TSS
(mg/L)
3 2 1,948
6 1 1,930
12 0.5 1,947
30 0.2 1,923
60 0.1 1,753
120 0.05 1,750

Improved settling characteristics was then achieved using a three-stage chemical pre-treatment and the
results are shown in Table 5.2 below.

> Ferric Chloride,
> Sodium hydroxide
> Anionic polymer

Table 5.2: Settlement Test results (with chemical pre-treatment)

Time (minutes) Rise Rate (m/hr) TSS (mg/L) % Removal T'SS
15 0.4 19 99.04 6.87
30 0.2 17 99.63 6.87

Based upon the sample provided; it is was determined that a total suspended solids (TSS) content of

<60mg/l can only be viably achieved through the use of pre-treatment water chemicals to enhance the
settling velocity of the solids you intend to capture.
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One proposed treatment system being considered is a Siltbuster MT30, chemical dosing system & 4 No.
HB50s which has a typical operating range of between 8-120m?%hr. The system will consist of the

following:

Feed pond, primary settlement lagoon
Feed pumps (diesel with fuel bowsers)
Electrical supply (generator and fuel bowser)
Clean water supply by bowser (2/3 m? every couple of days for Polymer make up, and
feed supply for the safety showers)
Bunded chemical storage area (e.g. bunded 20’ container)
Siltbuster MT30 Chemical Pre-Treatment System
Inlet magnetic flow meter, to record the volume of water treated
pH adjustment system
Siltbuster Mix Tank (MT30) to allow the controlled mixing of the treatment
chemicals
Flow proportional control system for coagulant and flocculant polymer
dosing
Coagulant dosing pump
Flocculant make-up system
1 No IBC spill stand/containment bunds for the temporary storage of
chemicals.
Siltbuster HB50 Gravity Operated Settlement Units (Recovery of Suspended
Solids): 4 No Siltbuster Lamella Clarifier Units to separate the suspended
solids from the treated water.
Safety showers, fed from the clean water supply
Sludge pond/sump (gravity drainage from HB50hoppers, and sludge is transferred to
sludge disposal area (remote peat storage area)
Monitoring/sampling of treated water
Discharge pipework

A photographic example of the system layout is shown in Figure 5.14 below. The total plan area of the
core water treatment system is approximately 50-60 m?.

MT30 - 3.5omW x 6.1mL = 21.35m2
HB50 - 1.7mW x 3.8mL x 4 no. = 25.84m?
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Figure 5.14: MT30 Chemical Pre-Treatment sstem with 4 No Lamella clarifiers

Treatment System Controls

Power requirements include a minimum 20KVA generator, 3-phase, 415V earth plus neutral, adjustable
earth leakage or minimum 300 mA RCD.

There will be a flow proportional control system for coagulant and flocculant polymer dosing. The use
of flow proportional dosing system minimises the risk associated with the overdosing of the treatment
chemicals, and any potential for carry over into the discharge. The minimum amount of chemical
additives are dosed at all times.

A coagulant dosing pump and associated pipe-work will allow the automatic flow proportional addition
of the coagulant.

The pumped raw waters will be delivered to the Treatment Plant at a steady continuous rate so as to
reduce the total suspended solids content prior to discharge, and to maximise the efficiency of the
treatment process.

Use of Siltbuster Systems

Standard settlement or coarse filtration alone will not clean peat water to a standard suitable for
discharge to a salmonid river.

The reason we have proposed Siltbuster with chemical treatment is that this type of system is an
industry standard in the UK and is one that is recommended by the Environment Agency and planning
authorities for all kinds of sites, including sites with sensitive downstream watercourses. It is this
sensitivity that is the driver for use of such systems, i.e. the approach is that it is better to treat the water
on site to the highest standard available.
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There is a perception that chemical treatment is too risky as such chemicals are toxic. The reality is that
chemicals (flocculants and coagulants) are used in almost every water treatment plant across the
country. Furthermore, dosing rates of chemical to initiate settlement is small, being in the order of 2-10
mg/L. Any perception of vast quantities of chemicals being used is incorrect, as dosing rates are small,
and all dosing is completed on a flow proportioned basis.

Consultant hydrologist Michael Gill has direct experience of using Siltbsuter systems on the Corib
Onshore Pipeline construction works in Co. Mayo, and based on observation and operation of the
system over some 5000 hours in 2012 and 2013 two things are known:

Lamella plate clarifier system such as Siltbusters work very well in peatland
environments when used in combination with 3-stage chemical treatment
Monitoring data indicate no carry-over of treatment chemicals in the post treatment
discharge.

An example of treatment capability of Siltbuster systems from Corrib is provided in Figure 5.15. This is
a duration curve of downstream water quality data post Siltbuster treatment. The system was setup so
that any water not meeting discharge criteria was recycled back to the settlement ponds. The graph
shows all data, and only 24 treated water (discharge water) data points out of 1194 records were above
20 mg/L (i.e. recycling occurred at these times).
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Figure 5.15. TSS treatment data using Siltbuster systems (with 3 stage chemical dosing).

Meenbog Wind Farm

0



M I< o Meenbog Wind Farm

Peat Slide Action Plan — Version 1.0

Large volumes of silt have been successfully impounded behind Wall 1 and prevented from entering
downstream watercourses. The volumetric measurement of these silt volumes is presently underway
and will be reported in future iterations of the Action Plan. Water flows have been largely intercepted
upstream of the impounded silt and diverted away from the silt impounded behind Wall 1, thereby
minimising the re-mobilisation of the impounded silt.

The long-term recommendation is to restore the natural water flows in the Shruhangarve stream and
reinstate the stream to the greatest extent possible. To do so will require the silt and sediment that has
accumulated behind Wall 1 to be removed and the area stabilised before normal flows can be restored

in the channel and through a culvert under Wall 1 which was originally intended as a access road to
Turbine 9.

Eliminate or limit the release of further polluting matter from the area where the
landslide occurred.

Eliminate or limit the release of further polluting matter from areas down gradient of
the landslide where material has been deposited.

Prevent the catastrophic release of material built up behind the existing improvised
impoundment structure on site.

Complete volumetric calculations of silt and sediment volumes impounded upstream of
Wall 1.
In Spring/Summer 2021, after having allowed time for water levels behind Wall 1 to
decrease and the material to partially dry out, begin to recover as much deposited peat
as possible from the upstream side of Wall 1, using long reach excavators working from
the top of Wall 1.
With further engineering input, investigate feasibility of creating cells behind Wall 1 as
water levels lowers and material dries out to assistrecovering further volumes.
Transport recovered peat sludge to on-site treatment/management area. Consider
treatment/management options further over coming period, including:
Using existing on-site peat storage areas, with enhanced Siltbuster-type water
treatment at outfall.
Lined settlement lagoon with centrifuge, sludge treatment and water
treatment.
Tanker peat sludge offsite to licensed facility.
Selected treatment/management option to determine other actions.
After all recoverable peat has been removed from the area upstream of Wall 1, the
remaining peat deposits and unvegetated surface will be stabilised using soil erosion
prevention materials, such as CoirMesh prior to reseeding, as shown in Figures 5.16
and 5.17 below.
More detailed recommendations for the removal of the peat and stabilisation of the
unvegetated surfaces that remain will be developed in future iterations of the Action
Plan.
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Plate 5.16 Large-scale use of CoriMesh to stabilise xposedground, as likely required ustream of Wall 1 once large peat deposits
are removed

Sl TN

Plate 5.17 Large-scale use of CoriMeshto establish vegetated surfaces on drainage channel embankments
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Large volumes of peat were deposited on the banks of the Shruhangarve stream during the peat slide.
Upstream from Wall 1 and T9 along stream reaches 1 and 2, these deposits will need to be stabilised
and every effort made to prevent them being gradually washed into the stream channel before normal
water flows can be restored in the Shruhangarve stream.

Peat sludge is deposited along the 850m stretch of the Shruhangarve upstream of Wall 1, up to
distances of 35 metres from the stream channel. While water and silt are being impounded upstream of
Wall 1, the priority will be on stabilising the material in stream reach 1, but stream reach 2 will also
require similar remedial works before normal water flows can be restored in the Shruhangarve stream.

Access to certain areas in these stream reaches will be by forestry and ground conditions limited, and
while it might be possible to get machinery into locations, it is impractical to expect to be able to
remove the deposited peat material without causing further damage to the peatland habitats or
constructing further access roads, which are both considered unwarranted.

Eliminate or limit the release of further polluting matter from the area where the
landslide occurred.

Eliminate or limit the release of further polluting matter from areas down gradient of
the landslide where material has been deposited.

Mitigate against the further dispersal of peat and sediment, deposited along the banks
of the Shruhangarve, by the watercourse through and beyond the confines of the site.

Inspect stream banks to identify nature and depth of deposited peat, access options,
ground conditions, etc to assess safety of work areas, safe work methods, means of
handling and delivering materials, etc.

Quantify distances, areas and volumes of deposited peat from drone imagery, including
larger deposition areas, to prioritise areas for work.

Utilise stabilisation methods and materials proven to be effective on the section of the
Shruhangarve downstream of Wall 1.

Installation techniques and timing may have to be adjusted based on water flows in
stream linked to rainfall.

Where machine access is possible and practical, use low-pressure excavators to remove
excessive depths of deposited peat and spread out on surrounding ground to prevent
future slumping of peat deposits. Then stabilise spread material.

Divide works areas into sections and assign installation crews to sections.

After the depth of all reachable areas of deposited peat have reduced, the remaining
peat deposits and unvegetated surface will be stabilised using soil erosion prevention
materials, such as CoirMesh prior to reseeding, as shown in Figures 5.16 and 5.17
above.

Seed the peat sludge deposits in Spring/Summer 2020 with appropriate seed mix (to be
selected).

More detailed recommendations for the removal of the peat and stabilisation of the
unvegetated surfaces that remain will be developed in future iterations of the Action
Plan when access options to the areas in question have been further investigated.
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Approximately 850 metres of the Shruhangarve Stream upstream of Wall 1 have been impacted by the
peat slide (Stream Reaches 1 and 2). Mass movement and deposition of peat in this area has
substantially damaged the original stream channel resulting in a loss of instream habitat in this area.

It is proposed to use natural channel design techniques to re-establish a functional stream channel in
these reaches. The restoration design process will focus on the development of a stream design that is
appropriate in terms of channel cross-sectional dimension, plan, and profile, and that will therefore be
stable in the long term. In addition, the design will incorporate design elements to provide appropriate
in-stream aquatic habitat. Stream banks and the riparian zone will be revegetated with native species
with a view to enhancing bank stability in the new channel and reducing potential soil erosion in the
riparian area.

Eliminate or limit the release of further polluting matter from areas down gradient of
the landslide where material has been deposited.

Mitigate against the further dispersal of peat and sediment, deposited along the banks
of the Shruhangarve, by the watercourse through and beyond the confines of the site.

Conduct geomorphological survey of Shruhangarve Stream both upstream of the slip
area and downstream of Wall 1. Survey to include detailed cross sections, long profile,
pebble counts, and analysis of radius of curvature in stream meanders.

Conduct desktop analysis of the impacted portion of Sruhangarve Stream (Reaches 1
and 2) along with field survey of impacted reaches to attempt to classify the likely
character of the lost stream reaches.

Identify and conduct geomorphological survey of suitable reference reach stream
channel.

Use reference reach data, survey of unimpacted and/or moderately impacted stream
reaches, to develop dimensionless ratios to inform the conceptual design of new
channel for Reaches 1 and 2.

Design will include in-stream structures and a detailed planting plan utilising
appropriate native species.

Before stream design can be finalised or implemented, a geotechnical solution to
stabilising the peat slide path will be required.

The impoundment area behind Wall 1 will need to be dewatered and accumulated
peat sludge removed before design can be finalised.

Once the proposed restoration design has been finalised and approved work should
commence at the upstream end and work down.

All work will be conducted in the dry, therefore pump arounds will be necessary.
More detailed recommendations for the restoration of the stream will be developed in
future iterations of the Action Plan.

)
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Further Recommendations

The recommendations outlined above are not by no means exhaustive or limited.

Further recommendations are currently and will continue to be developed to deal with the various
reaches of the affected Shruhangarve stream. These will be detailed in future iterations of the Action
Plan to further address the situation on-site and in the downstream watercourses as a result of ongoing
water monitoring efforts, ecological surveys, seasonal factors, the trialling of certain recommendations
on site and the contributions from other stakeholders and regulatory authorities whose input will be

very much welcomed and carefully considered.

21
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5.3.2
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Water Quality Monitoring

Introduction

The following surface water quality monitoring programme of the Shruhangarve, Moume Beg and
Derg rivers has been implemented to monitor water quality downstream of the Meenbog Wind Farm.
This monitoring programme is being undertaken in addition to the monitoring proposal for the
construction phase of the Meenbog Wind Farm as set out in Section 5.2 of the Construction and
Environmental Management Plan (CEMP). This supplementary monitoring programme combines the
use of laboratory analysis, water quality monitoring instrumentation and visual inspection to develop a
comprehensive schedule of monitoring of all watercourses that exist both at the site and the

surrounding area.

This water monitoring programme is the subject of independent review by the supervising hydrologist
who will provide the necessary guidance on the monitoring requirements. The water monitoring
programme is outlined in the following sections.

Drainage Inspection and Monitoring

In addition to the daily visual inspections carried out at the wind farm site (CEMP Section 5.2), daily
visual inspections of watercourses are being undertaken at various locations adjacent to Turbine no. 7
and 9 and along the Shruhangarve, Moume Beg and Derg rivers. The details of the visual check
locations are set out in Table 5.3 and mapped in Figure 5.18.

Table 5.3 Visual Inspection Locations

Easting Northing Analysis Frequency

(IG) (IG)
VCA 210286 | 387213 Visual Daily The visual inspection carried out at each
Inspection Visual Check (VC) location is
VCB 212491 | 385822 to Daily undertaken to determine the quality of
determine water within a watercourse in terms of
VC-C 214359 | 385195 water Daily its visual appearance and checking for
quality the presence of suspended sediment or
VC-D 220693 | 383782 Daily a turbid complexion in the water. As
outlined on the Daily Visual Inspection
VCE 222878 | 382954 Daily sheets, a scoring system has been
devised to rate water quality at each VC
VCF 226104 | 384388 Daily in terms of:
VC-G | 228689 | 384662 Daily 1. Water clear — no issues
. Water turbid with a visible peaty
VCH | 209984 | 388188 Daily tinge (naturally occurring in

waters drained from peatlands
and not related to the wind farm
works)

3. Watersilty as a result of works
NOT associated with the wind
farm works

4. Watersilty as a result of works
associated with the wind farm
works.

VCI 222735 | 382563 Daily

22
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The visual inspection sheets and photographic records are being kept in the environmental file on site.

Inspection points also include the additional laboratory analysis sampling points and the sonde

locations as outlined in Figure 5.18.

The analytical determinants of the monitoring programme (including limits of detection and frequency

of analysis) will be as per S.I. No. 272 of 2009 European Communities Environmental Objectives

(Surface Waters) Regulations, S.I. No. 722 of 2003 European Communities (Water Policy) Regulations
and European Communities Environmental Objectives (Freshwater Pearl Mussel) Regulations 2009.

The suites of parameters will include:

Suite 1

Suite 2

Suite 3

Suite 4

Total Suspended Solids (mg/l)
Ammoniacal Nitrogen as NH3 (mg/])
Ammoniacal Nitrogen as NH4 (mg/])
Nitrite (NO2) (mg/)
Ortho-Phosphate (P) (mg/)

Nitrate (NO3) (mg/)

Phosphorus (unfiltered) (mg/l)
Chloride (mg/)

Biochemical Oxygen Demand (BOD) (mg/)
pH

Electrical Conductivity

Temperature

Dissolved Oxygen

Turbidity (NTU) (hand held turbidity meter)

Turbidity (NTU) (sonde measured)

Arsenic Dissolved filtered

Cadmium Dissolved filtered

Calcium Dissolved filtered

Chromium Dissolved filtered

Copper Dissolved filtered

Lead Dissolved filtered

Iron Dissolved filtered

Magnesium Dissolved filtered

Mercury Dissolved filtered

Nickel Dissolved filtered

Potassium Dissolved filtered

Sodium Dissolved filtered

Zinc Dissolved filtered

Phosphorus Dissolved filtered

Total Petroleum Hydrocarbons CWG (Speciated)
Gasoline Range Organics (Aliphatic/Aromatic Split)
VOCs

Total Phenols
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BTEX

Chlorophenols
Sulphate

Chloride

Nitrate

Nitrite

Molybdate Reactive Phosphorus (MRP unfltered)
Ortho Phosphate
Ammonia Low Level
Ammoniacial Nitrogen
Total Alkalinity

BOD

COD

Conductivity

pH

TOC

Suspended Solids

Hardness

Laboratory analysis of a range of parameters with relevant regulatory limits and Environmental Quality
Standards (EQSs) is being undertaken on a daily basis. The sample locations are located at bypass
drains and outflows at Turbines no’s 7 and 9 and Wall 1 all within the wind farm site as well as

locations along the Shruhangarve, Mourne Beg and Derg rivers. The details of the surface water
sampling locations are as outlined in Table 5.4 and mapped in Figure 5.18. All samples will be sent for

analysis to an independent laboratory.

In addition, turbidity readings using a hand held turbidity meter are being taken at all surface water
monitoring points which are the subject of the independent laboratory analysis as outlined in Figure
5.18. These daily turbidity readings will provide site management with current readings on water

quality for these watercourses in advance of the results for each locations being received from the
testing laboratory, which has a minimum five day turnaround for results.
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Table 5.4 Sample Locations for Laboratory Analysis

Easting = Northing | Testing Frequency Task
(IG) (IG) Parameters

Sample locations on the wind farm site from discharges from behind the Barrage to the Shruhangarve and water thatis pumped to the Bunadaowen river

T7 Bypass 208213 | 385750 Suite 1 Daily Sampling to be undertaken on a daily basis for laboratory analysis to provide trends on water

Barrage 908940 | 386246 Suite 2 Daily quality for the parameters being tested. Each sar.nple location is photograph as record of the
appearance of the watercourse during the sampling

(Wall) 1

T9 Bypass 208946 | 386238 Daily

T9 Outflow 208722 | 385883 Daily

Sample location on the Shruhangarve river upstream of the confluence with the Mourne Beg river

SE3 210212 | 387234 Suite 1 Daily Sampling to be undertaken on a daily basis for laboratory analysis to provide trends on water

Suite 2 quality for the parameters being tested. Each sample location is photograph as record of the
appearance of the watercourse during the sampling

Sample location on the Mourne Beg river upstream of the confluence with the Shruhangarve

M-Beg 2 209903 | 388303 Suite 1 Daily Sampling to be undertaken on a daily basis for laboratory analysis to provide trends on water
quality for the parameters being tested. Each sample location is photograph as record of the

Suite 2 appearance of the watercourse during the sampling

Sample location on the Mourne Begriver downstream of the confluence with the Shruhangarve

M-Beg 1 212542 | 385764 Suite 1 Daily Sampling to be undertaken on a daily basis for laboratory analysis to provide trends on water

Suite 2 quality for the parameters being tested. Each sample location is photograph as record of the

appearance of the watercourse during the sampling

Sample locations on the D erg River downstream of the confluence with the Mourne Begriver

Derg 1 226189 | 384383 Suite 1 Daily Sampling to be undertaken on a daily basis for laboratory analysis to provide trends on water
Suite 2 quality for the parameters being tested. Each sample location is photograph as record of the
Derg 2 228852 | 384793 Daily appearance of the watercourse during the sampling
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Continuous Turbidity Monitoring

Turbidity monitors or sondes are installed at locations surrounding the wind farm site as outlined in
Figure 5.18. The sondes provide continuous readings for turbidity levels at two new locations both
upstream and downstream of the Moume Beg river. This equipment will be supplemented by daily
visual inspections at their locations as outlined in Table 5.5 and mapped in Figure 5.18.

Table 5.5 Continuous Turbidity Monitoring (Sonde) Locations

ID | Easting Northing Testing Frequency = Summary
(IG) (IG) Parameters

SE1 | 202046 | 384649 Suite 3 Continuous | Sonde has been recording turbidity
continuously since September 2019 in the
Lowreymore river south of the Barnesmore
Gap

SE3 | 210212 | 387234 Continuous | Sonde had been recording turbidity in the
Shruhangarve since September 2019 until it
was taken away by material from the peat
slippage. Now that water quality has
returned to a level that it is possible to
accurately measure turbidity using a sonde,
a replacement sonde will be installed to re-
commence continuous turbidity monitoring
at this location week commencing 07/12/20.

SE4 | 208185 | 387675 Continuous | Sonde has been recording turbidity
continuously since September 2019 in the
Bunadaowen river north of the Meenbog
WE site

SE5 | 212530 | 385761 Continuous | Sonde has been recording turbidity
continuously since 19/11/20 in the Moume
Beg river downstream of the confluence
with the Shruhangarve to provide water
quality data downstream from the
Shruhangarve

SE6 | 209915 | 388320 Continuous | Sonde has been recording turbidity
continuously since 26/11/20 in the Mourne
Beg river upstream of the confluence with
the Shruhangarve to provide water quality
data upstream from the Shruhangarve.

Aquatic Ecology Baseline Monitoring

It is proposed to undertake surface water sampling to establish baseline conditions as part of an aquatic
ecology assessment of the Shrunhangarve stream and Mourne Beg rivers. Two rounds of sampling, in
spring and summer at 10 no. sample locations will be carried out. The approximate locations of these
sample points has to be determined in consultation with the project ecologists. Surface water samples
will be sent to an independent testing laboratory for analysis for the parameters listed under Suite 4
below.
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5.37

Surface Water Monitoring Reporting

Visual inspection, turbidity monitoring data and laboratory analysis results of water quality monitoring
will be used to further inform future recommendations that are made or revised in subsequent iterations
of this Action Plan.

All water monitoring reports will be available to Donegal County Council on request at any time.
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A comprehensive schedule and scope of aquatic ecology surveys is planned, coordinated by MKO
ecologists with the assistance of SLR. Using SLR’s experience of similar schemes and aquatic studies
within Ireland, a ‘best practise approach’ for the selection of the monitoring techniques has been
compiled.

The scope and purpose of the aquatic surveys planned are to:

Establish baseline conditions in the river.

Assess the damage caused as a result of the peat slide.

Consider measures that could be employed to ameliorate any impacts.
Monitor conditions within the river in the long term.

MKO ecologists will also be completing a detailed assessment of the potential impacts that the peat
slide may have had on bird species, known from the Meenbog wind farm site and surrounding area.
This assessment will include a study of all known omithological data including the location of roosts,
nest sites and foraging areas for sensitive species. An assessment will be made as to whether the peat
slide has had the potential to impact or have impacted on ornithological receptors and will, if required,
include additional monitoring.

MKO ecologists will be completing detailed botanical surveys of the peatlands within the Meenbog
wind farm site and along the banks of the Shruhangarve, to assess the impact of the peat slide on them,
to evaluate their condition and to advise on any measures that may be employed to enhance their
conservation.

To establish baseline conditions in the river, the following aquatic surveys outlined below are proposed.

Macro-invertebrate samples will be collected from 10 sampling locations by kick sampling to calculate
Q-ratings/RICT (NOTE: the catchment is cross border and two river invertebrate status calculations are
required for Water Framework Directive (WFD) in order to comply with EPA/NIEA guidance.
Sampling will follow ‘Guidelines for the selection of sampling methods and devices for benthic
macroinvertebrates in fresh waters’ (ISO 10870:2012).

Samples collected and associated data will provide a WFD classification according to Toner et al., 2005
for Ireland and standard UK River Prediction and Classification System (RIVPACS) and river
assessment method benthic invertebrate fauna invertebrates (General Degradation): Whalley, Hawkes,
Paisley & Trigg (WHPT) metric in River Invertebrate Classification Tool (RICT).

Fish monitoring will be guided by CEN - EN 14962 Water quality - Guidance on the scope and
selection of fish sampling methods. Sampling methods within rivers have been categorised and in order
to evaluate the fish population parameters such as species composition, abundance and age structure.
These include, site specific backpack electrofishing at the 10 sites to be identified for water quality and
invertebrate sampling.
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Approximately 20 km of downstream river channel to be surveyed, which would include the 10-water
quality/river invertebrate sites. The fisheries habitat is assessed using the Life Cycle Unit Method
(LCUM) developed in Northern Ireland by Kennedy? which is currently used by the Loughs Agency
and the optimal survey period for field study is during low river flow which enables visual habitat
observation®. River Habitat Survey (RHS) follows standard methodology developed within the UK*.

Any potential areas of lamprey habitat (potential breeding and juvenile habitat i.e. sediment banks will
also be identified during this survey. Standard lamprey habitat assessment would follow guidance by
the European Commission’s LIFE Nature programme (Maitland, 2003) and the Scottish Fisheries
Coordination Centre (Marine Scotland, 2007).

Aquatic vegetation would be recorded on a ‘presence absence’ basis at each of the 10 sites identified
for water quality and invertebrate sampling (four riverine sites and six sampling stations within the
estuary). Monitoring would be guided by Common Standards Monitoring Guidance for Rivers (JNCC
2016). This survey would also record the aquatic vegetation (emergent and floating vegetation) and
would be carried out in conjunction with macro-invertebrate and fish surveys.

The hydromorphology assessment would be guided by the River Hydromorphology Assessment
Technique (RHAT) Training Manual (NIEA 2014). It would be conducted over the 10 sites identified
for water quality and invertebrate sampling (four riverine sites and six sampling stations within the
estuary) and would be carried out in conjunction with macro-invertebrate and fish surveys.

Future phases of surveys and assessment will be detailed and developed further as the results of the
baseline surveys become available and will be included in future iterations of the Action Plan.

2 Kennedy GJ A (1984). Evaluation of Techniques for Classifying Habitats for Juvenile Salmon (Salmo salar L.). Proceedings of
the Atlantic Salmon Trust Workshop on Stock Enhancement

3 Department of Agriculture Northem Ireland (2005). The Evaluation of Habitat for Salmon and Trout. Advisory Leaflet No. 1.
Fisheries Division, Stormont, Belfast.

4 Environment Agency (2003). River Habitat Survey in Britain and Ireland - Field Survey Guidance Manual: 2003 version,
Environment Agency, Scottish Environmental Protection Agency (SEPA) & Environment & Heritage Service (NI).
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Figure 1 — Overview map of works area

As set out in the notice and in line with section 6.1.5 of the project Construction and
Environmental Management Plan (“CEMP”), we can confirm that following the peat slide on
12" Nov 2020, all construction works were ceased on the wind farm site as soon as notice of
the incident was provided to site management. The only activities undertaken were those works
required to ensure construction areas were left in a safe condition. Once all personnel on site
had been safely accounted for, available resources were then immediately re-directed towards
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mitigating against further discharges to watercourses. The response to the peat slide can be
split into stages which are set out below.

Step 1 - Immediate actions:

The first stage was the immediate response within the first 24-72hours which consisted of
emergency measures to prevent further material from entering local watercourses. lonic
Consulting who are the Designer and Geotechnical Engineers for the works were consulted. It
was possible to undertake a drone survey relatively quickly following the incident as a drone
was available on site. Based on the available information the slide path could be determined
and an assessment of safe access points was undertaken.

It was evident that majority of the material that slid was deposited between points S3 and S6
shown on Figure 1 above, largely because of the shallower gradient and also by the existing
roadway leading to turbine no. 9 (T9). This unstable, water-laden material presented the most
immediate risk in terms of pollution of watercourses with the concern that the roadway could
be overtopped by material being retained to the South. This risk was exacerbated by the fact
that the slide material had entered the local stream (at approximately point ‘S3’ in Figure 1)
and water from the surrounding catchment entering the stream would be retained behind the
roadway (identified as ‘Wall 1’ in Figure 1). A secondary risk in terms of immediate further
pollution of watercourses was the risk of additional movement of material from the area
upslope of the slide initiation point (to the South and west of point ‘S1’ in Figure 1.

To mitigate against the risks above, the immediate aim was to introduce check barrages to
prevent the slide from reaching any watercourses in line with the CEMP. Immediate action was
taken to reinforce and increase the height of the accessible roadway leading to T9. The reason
works commenced at this point was two-fold:

1) This road was already acting as a check barrage, retaining some of the slide material to
the South however it was at the point of being overtopped by the slide material.

2) Following remote consultation with geotechnical consultant lonic Consulting and with
the information from the initial drone survey of the area it was evident that this was the
only location where it would be safe to gain immediate access to initiate the CEMP
measures.

Works commenced at the roadway to T9 (referred to as Wall 1 in Figure 1 above) on the
afternoon of the 121" November 2020 as soon as an inspection had been conducted to ensure it
was safe for personnel to work in the area. It was not possible to produce a detailed design in
this timeframe given the need for immediate action however the proposed works were reviewed
and progressed in consultation with the Designer lonic Consulting. The initial aim was to raise
the berm by 1.5m-2m for a length of approximately 100m along the area retaining the slide,
this was further raised over the following days by up to 3.8m from the original design level.

The primary aim of Wall 1 was to limit or prevent the flow of liquefied peat into watercourses
beyond the site. The existing pipe was largely blocked due to the deposited peat, and though
water continued to flow through and around the wall, including seepage through the existing
pipe, the majority of the peat slurry and solid clumps of peat were retained.



Step 2 -Assessment:

Before progressing works at any other points on site, more detailed geotechnical assessment
was required in order to:

a) Establish safe areas for access on site and to identify unsafe or potentially unstable areas
on site

b) Assess what additional emergency measures were necessary to prevent further
movement of peat or material

Close monitoring of the slide area by drone continued on a daily basis. Upcoming weather
forecasts were reviewed to consider additional rainfall events and potential impact on stability
of the area. lonic Consulting have a site engineer with daily presence on site, and engineers
visited the site on 13" Nov 2020 and on six further occasions in the first 2 weeks for the purpose
of this assessment.

In addition to the geotechnical assessment it is noted that MKO the environmental and
ecological consultant appointed for the project attended site to assess both the Shruhangarave
Stream and Mourne Beg River from the 13" Nov 2020 and a new monitoring programme was
developed, with support from HES, for these two watercourses including laboratory analysis
and visual checks implemented daily.

Step 3 Additional Emergency Measures:

Following further assessment a detailed design for ‘Wall 1’ was developed by Ionic Consulting.
This consisted of a large stone berm raised from original road level of 217.2mOD to 221.0mOD
to provide additional containment for deposited peat. A design risk assessment and detailed
design are appended for reference. Please refer to drawing MNBG d021.9.1 - Wall 1 Berm (T9
Spur)_RevB and MNBG hs004.5 Design Risk Assessment - T7 Peat Slide Stabilisation RevC.
Following initial emergency works carried out on 12" November works continued to
implement the final detailed design and were completed by 21 Nov 2020.

The detailed geotechnical assessment undertaken in step 2 identified the risk of further peat
movement upslope of the slide initiation point in the peatland area (refer to point S1 in Figure
1) was still significant. Two other points for further check barrages were identified, denoted as
‘Wall 2’ and ‘Wall 3” in Figure 1 to mitigate against this potential risk. Access for construction
of Wall 2 would be from the hardstanding at T9 and access for Wall 3 would be from the last
section of road constructed to solid formation on the approach to the turbine 7 (T7) location.
Wall 3 was prioritised for the following reasons:

a) Wall 3 was located immediately downslope of an area of unstable peat where
significant volumes of water or liquefied peat was released, and given the visual signs
of further propagating cracks from aerial drone footage it was considered a priority to
stabilise this upslope material.

b) Wall 3 is an ‘on-land’ check barrage as opposed to Wall 2 which is located ‘in-stream’
which was considered to present a lesser risk to pollution of watercourses

¢) The construction of Wall 2 could not safely commence until Wall 1 was complete
whereas access was immediately available to Wall 3 prior to the completion of works
at Wall 1.



As there was a short section of floating road approaching T7 remaining following the peat
slide, the Designer and geotechnical consultant lonic Consulting Ltd advised that this check
barrage be installed upslope of the existing roadway. Again, a detailed design was developed
prior to the commencement of the works. Consideration was given to drainage through the
check barrage for geotechnical purposes. A design risk assessment and detailed design are also
appended for these works for reference. Please refer to drawing MNBG d021.7.4 T7 Slide
Berm Details_Rev B and MNBG hs004.5 Design Risk Assessment - T7 Peat Slide Stabilisation
RevC.

Works commenced as soon as a geotechnical assessment could be completed and an
appropriate civil works design could be developed. Construction of this berm referred to as
‘Wall 3> commenced on 17" Nov 2020.

MKO continued to fulfil the Environmental Clerk of Works (ECoW) role during the emergency
works and expanded the water quality monitoring programme that was already underway.

As soon as Wall 1 was completed and safe access and egress could be maintained to T9 via the
access road, and also the section of Wall 3 past the slide affected area was constructed,
construction of Wall 2 was considered. Due to increased rainfall it was observed that an
excessive amount of water was flowing towards Wall 1. A decision was taken at this time to
prioritise drainage of the area and strategic pumping of clean water away from the area affected
by the slide. Clean water was intercepted and diverted from upstream of the slide area and
discharged to the North of Wall 1. Soiled water was also removed via pumping from the area
adjacent to T9. These works commenced on 25" November.

Current situation:

As of today, Wall 1 has been constructed and Wall 3 is nearing completion, and these works
are deemed to have largely stabilised the area. A drainage and pumping arrangement has been
implemented which combined has substantially reduced the level of water flowing towards
Wall 1. Wall 2 is under construction and it is expected no further check barrages will be
necessary.

It is noted that is was neither practical nor safe to implement immediate measures downstream
of Wall 1 where it is noted a quantity of material has been deposited to either side of the
watercourse leading to the Shruhangarve river prior to this time. As referenced above, a
monitoring programme has been implemented. It is anticipated that further mitigation measures
will be required to address this material downstream of Wall 1 in the short to medium term.
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BASE WIDTH VARIES — ANTICIPATED WIDTH 20m FOR 5.0m
HIGH BERM, WITH 5m WIDTH AT TOP

SECTION A-A THROUGH "WALL 3" PEAT BERM @ T7 SPUR

Scale 1:100

CROSS-DRAINS INTERMITTENT BERM
Drainage to be provided by means of a series of 900mm OR BOULDERS AT EDGE
diameter cross-drains in the failure zone, placed with
invert level just below original bog level to alleviate the
build-up of water. Additional 600mm diameter piEes will
be placed in the valley. Further cross-drains may be
Erovided subject to assessment. The lower 3m of the
erm wall construction to consist of large boulders and
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BASE WIDTH VARIES — ANTICIPATED WIDTH 25m FOR 5.0m
HIGH BERM, WITH 5m WIDTH AT TOP

SECTION B-B THROUGH "WALL 3" PEAT BERM @ T7 SPUR

Scale 1:100

NOTES:

Exclusion zone - an exclusion zone should be
enforced downhill during the works. No access or
works permitted to any site infrastructure
downslope from Wall 3 including at T9 spur road,
foundation, Wall 2 or Wall |.

. Following stabilisation of the immediate peat

failure area at Wall 3 it is recommended that
ongoing assessment is carried out of the
stability of up-slope peat in order to assess the
downstream risks, including at T9, Wall | and
beyond at the public road at Toragh.

. Continuous monitoring regime to be put in

place to watch for any peat movements in or
around the slide area during the works. The level
of the peat on the upslope side of the berm to be
assessed regularly.

. Regular geotechnical inspections to be carried

out to assess stability of this peat stabilisation
area.

. Works should be programmed taking account of

weather. Water ingress to the works area or
peat slide area could result in destabilisation
following heavy rainfall.

Excavate and replace method to be adopted to
construct and move the original and displaced
peat insofar as possible to construct the berm.
The depth and behaviour of the peat shall be
assessed during works to ensure the construction
method is appropriate. The berm is to begin at
the bend along the west side upslope of the initial
section of the T7 floating road that remains intact.
The berm will be built using an incremental
approach, dig and replace in 3m intervals.
Placement of large boulders using the
displacement method will be required where
the peat is liquefied. Beyond the existing floating
road the berm will be constructed to a level 2m
above the original bog level, with an 8m width at
the top, up to 23m width at the base of peat is
anticipated.

. All berm construction to be on solid

sub-formation.

Access and egress: Workers should only access
the work area within their vehicles, and a safe
egress should always be maintained in case of
movement. The machinery should be operated
from the advancing berm, above the level of the
slide peat on the upslope side.

. Works to cease immediately if movement is

noted and a risk assessment carried out before
works can resume.

[0.Construction methodology and RAMS to be

reviewed by lonic prior to construction by the
Contractor.

Any peat that may potentially be extracted
during the construction of Wall 3 is to be
deposited in a designated peat storage area,
no side-casting or temporary storage of peat
permitted elsewhere.
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NOTE: WALL 1 CAN ONLY RETAIN THE VOLUME
OF PEAT UP TO THE TOP OF THE WALL,
ADDITIONAL PEAT FROM ABOVE WILL FLOW
ABOVE OR AROUND THE WALL.
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4.0m (MIN.) — TOP OF PEAT SLIDE

OUTFLOW PIPE
TOP OF BERM

BERM CONSTRUCTED
OF SITE WON STONE

— EXISTING GROUND LEVEL (EGL)

SECTION THROUGH WALL 1 (PEAT BERM @ SPUR TO T9)

Scale 1:100
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LOCATION PLAN

NOTES:

1.

WALL 1 CAN ONLY RETAIN THE VOLUME OF PEAT UP TO THE TOP OF
THE WALL, ADDITIONAL PEAT FROM ABOVE WILL FLOW ABOVE OR
AROUND THE WALL.

EXCLUSION ZONE - AN AGREED EXCLUSION ZONE SHOULD BE
ENFORCED DOWNHILL DURING THE WORKS.

NO-WORK AREAS SHOULD BE ENFORCED UPHILL OF WALL 1 DURING
WORKS TO CONSTRUCT THE WALL.

CONTINUOUS MONITORING REGIME TO BE PUT IN PLACE TO WATCH
FOR ANY PEAT MOVEMENTS IN OR AROUND THE SLIDE AREA DURING
THE WORKS.

REGULAR GEOTECHNICAL INSPECTIONS TO BE CARRIED OUT TO
ASSESS STABILITY OF THIS PEAT STABILISATION AREA.

ALL BERM CONSTRUCTION TO BE ON SOLID SUB-FORMATION.

ACCESS TO T9 SHALL BE RESTRICTED AND A SAFE EGRESS SHOULD
ALWAYS BE MAINTAINED IN CASE OF MOVEMENT. THE MACHINERY
SHOULD BE OPERATED FROM THE ADVANCING BERM, ABOVE THE
LEVEL OF THE PEAT ON THE UPSLOPE SIDE.

WORKS TO CEASE IMMEDIATELY IF MOVEMENT IS NOTED A RISK
ASSESSMENT CARRIED OUT BEFORE WORKS CAN RESUME.

ANY PEAT TO BE EXTRACTED SHALL BE MOVED TO A DESIGNATED
PEAT STORAGE AREA AGREED WITH THE ENGINEER.

Scale 1:5000

T9
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DESIGN RISK ASSESSMENT - PEAT STABILITY

MNBG hs004.5 Design Risk Assessment - T7 Peat Slide Stabilisation RevC Page 1 of 10

DESIGN RISK ASSESSMENT

17 November 2020
20 November 2020

Assessment Date

Project Name & Address

Meenbog Wind Farm, Co. Donegal

Review Date

Risk Assessor Name John Shanahan, Cormac O Dubhthaigh

Risk Assessment Methodology

Risk Assessment Scope

Assessment based on site visits & desk study. Detailed LIDAR topographical survey information was
available which enabled accurate slope assessments to be carried out. Drone surveys carried out by
lonic to assess peat slide and proposed stabilisation areas. Earlier peat probing, shear vane testing and
visual inspection allowed a risk analysis to be carried out and factors of safety to be determined.

Wind Farm Peat Stabilisation for Meenbog Wind Farm comprising |9 turbines,
substation and borrow pits.

This DRA is prepared for emergency construction works of the peat retention berm at Wall | on the spur road to T9, and at Wall 3 at the T7 spur
road where the slide occurred. These berms are being constructed to prevent peat continuing to move downstream toward the Mourne Beg River.
This DRA will form part of a larger package of design and emergency construction works related to the T7 peat movement. Constraints on the design
and works include potential ground instability, time, weather and safety considerations.

Comment

(list project constraints,
previous design risk

assessments etc.)

Risk Rating Residual Risk

Risk Reduction Measures

People At Risk R
1-25

Hazard/ Consequence

Geotechnical instability of Peat
Stabilisation Area (Berm Wall I T9
Spur)

Any site operatives, 5 5
most likely heavy
vehicle drivers
/operatives
(construction, forestry
vehicles). Public road
users at Toragh north
of the site boundary.

Entire area to be initially stabilised with one large
berm along the T9 Spur, referred to as Wall |. This
will be followed by an additional berm near T9
foundation (Wall 2) and at the T7 Spur road (Wall
3) where the failure occurred.

Moderate original peat depths of 1.5m at
the location of this berm. Road upgraded
to a solid road for turbine access to T9
prior to the slide at T7. Road level raised
immediately to contain the peat insofar as
possible coming from T7, thereby creating

While the berm will reduce the risk of a slide
developing, it may not retain the entire volume of
liquified peat that may slide downslope.

the berm. Displaced peat of up to 3.5m,
accumulating on the upslope side of the
berm. Road level raised from design level
217.2mOD to current top of berm level
221.0mOD (at time of writing), it is

—IONIC—

CONSULTING

Monitoring regime to be put in place to watch
for any peat movements in or around the slide
area.
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proposed to increase this to approximately
222.0mOD over the coming days.

Regular geotechnical inspections to be carried
out to assess stability of this peat stabilisation area.

The berm designs are provided in drawing MNBG
d021.9.1 for Wall I.

Works to cease immediately if movement is
noted a risk assessment carried out before works
can resume.

Exclusion zone to be put in place downslope of
the berm. No works zone to be implemented
upslope of the berm.

Instability during construction of
Berm Wall | - T9 Spur Road

Peat slide initiated during works to build
Berm Wall |

Any site operatives,
most likely heavy
vehicle drivers
/operatives
(construction, forestry
vehicles). Public road
users at Toragh north
of the site boundary.

Exclusion zone — an exclusion zone should be
enforced downhill during the works. There is no
site infrastructure downslope from Wall | on the
T9 spur road, the stream flows outside the site
boundary.

The public road at Toragh downstream from the
site boundary should be closed until stability of
upslope peat is confirmed and an assessment of
downstream risks is carried out.

No-work areas should be enforced above T9
Spur i.e. no works at T7 Spur road (Wall 3) or
near T9 foundation (Wall 2), until construction of
the berm is complete.

Continuous monitoring regime to be put in
place to watch for any peat movements in or
around the slide area during the works. The level
of the peat on the upslope side of the berm to be
assessed regularly.

Regular geotechnical inspections to be carried
out to assess stability of this peat stabilisation area.

Works should be programmed taking account of
weather. Water ingress to the works area or peat
slide area could result in destabilisation.

—IONIC—

CONSULTING
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Original T9 access road built from solid sub-
formation. Widening of berm on the downslope
side will involve the displacement method to reach
solid, direct excavation of peat will not be possible
but dead weight of in excess of 6m of stone fill on
low side will ensure berm is on solid sub-
formation.

Access and egress: Workers should only access
the work area within their vehicles, and a safe
egress should always be maintained in case of
movement.

Works to cease immediately if movement is
noted a risk assessment carried out before works
can resume.

Construction methodology and RAMS to be
reviewed by lonic prior to construction by the
Contractor.

Any peat that may potentially be extracted upslope
from Wall | is to be deposited in a designated
peat storage area, no side-casting or temporary
storage of peat permitted elsewhere.

Instability after construction of Wall
I T9 Spur road berm

While the berm will reduce the risk of a
further slide occurring, it will not retain
liquified peat beyond the level of the top of
the berm.

Any site operatives,
most likely heavy
vehicle drivers
/operatives
(construction, forestry
vehicles). Public road
users at Toragh north
of the site boundary.

25

Monitoring regime to be put in place to watch
for any peat movements in or around the slide
area. Visual inspections along with regular drone
flights to assess the extent of the peat slide and
potential movement and cracking of peat upslope
from the T7 Spur Road.

Regular geotechnical inspections to be carried
out to assess stability of this peat stabilisation area.

Once the Wall | stabilising berm has been
completed a further assessment will be completed
of the slide area upslope. Further berms are
proposed; Wall 2 at T9 foundation and Wall 3 at
the T7 spur road where failure occurred.
Sequencing of construction will depend on the
volume of displaced peat accumulating and
potentially approaching Wall |.

IIO-NI1C




DESIGN RISK ASSESSMENT - PEAT STABILITY

MNBG hs004.5 Design Risk Assessment - T7 Peat Slide Stabilisation RevC

Page 4 of 10

A drainage plan is also being developed to alleviate
the pressure at Wall | and to divert water in order
to bypass this location.

Drop-off raised edges adjacent to peat
berms.

Vehicle accidentally travels off edge of
raised berm embankment.

Pedestrian or operative suffers fall due to
sudden drop in level.

Any operatives (on
foot or in vehicle),
most likely heavy
vehicle
drivers/operatives
(berm construction
vehicles)

High level embankment shoulder slopes should be
at inclinations no more than 34° (I in 1.5) to
provide a stable lateral support to the berm.

A minimum width of 4.0m is to be maintained at
the top of the berm, width to be increased
therefore by a minimum of 1.5m for every Im
vertical increase in berm height.

¢ The structural/useable width of the berm should
be clearly demarked to highlight to operatives
where vehicles should be positioned and to reduce
the risk of vehicle wheels running off the edge or
onto soft edges. Reflective marker posts should be
positioned every 20m upon completion of the
berm.

* Warning signs should be provided to indicate
potentially deep peat, deep water and a significant
drop.

¢ The start and end points of berms should be
clearly marked with reflective posts upon
completion. Operational controls (limited working
times, restricted access, vehicle speed restrictions)
should also be considered.

* Drivers to be instructed not to travel too close
to edges and position tracked machines and
vehicles in the centre of the berm.

Drowning

Ponding of water around impermeable
berms.

Site workers, members
of the public

Ponding or accumulation of water behind berms to
be avoided by providing drainage pipes or boulders
or coarse drawing stone to allow the water to
filter through.

Ponding water in designated areas to be fenced to
mitigate against falls and drowning. Buoyancy aides,
peat rescue kits and warning signs should be
provided at temporary settlement ponds or other
areas of standing water.

Berm failure under lateral load

Any road user (on foot
or in vehicle), most

25

The Wall | berm is sized to contain a defined area
and volume of peat based upon the slopes,

—IONIC—-
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likely heavy vehicle contours of the valley and the upper elevation of
drivers/operatives the berm, currently at 221.0mOD. A suitable factor
(delivery, haulage, of safety against failure has been confirmed for this
forestry vehicles). quantity of material that can be retained, however
Public road users at additional material that rises above, over or around
Toragh north of the the berm cannot be retained. The berm will remain
site boundary. intact but ultimately if peat levels rise the volume
of material may exceed the capacity of the berm to
retain this additional peat.
Geotechnical instability of Peat Any site operatives, 25 2 10

Stabilisation Area (Berm Wall 3 T7
Spur)

Peat depth between 2.7m and 3.3m along
the initial alignment of this berm, peat
depths reducing to |.7m near the turbine
location. Floating road that was under
construction will be replaced with a solid
berm across the entire length of the peat
slide risk area. The berm wall will be built
to a minimum width of 8m at the top, and
to a level of 2m above the original bog
level, with shoulders at | in |.5. Top of
berm level varies from 260 to 262mOD to
maintain the required 2m level above
original bog.

most likely heavy
vehicle drivers
/operatives
(construction, forestry
vehicles) along the T9
spur road and turbine
location. Public road
users at Toragh north
of the site boundary.

Entire area within the biodiversity area that slopes
to the east is to be stabilised with a large berm
along the previously proposed T7 spur road,
referred to as Wall 3. This is being constructed
after the completion of Wall | (T9 spur road) and
may be followed by an additional berm Wall 2
(near T9 foundation).

The intention with this berm wall is to contain the
entire volume of peat within the catchment that is
sloping east towards the proposed berm wall. The
western part of the biodiversity area slopes west,
just beyond the crest of the hill which is
approximately 140m west of the proposed berm
wall.

Monitoring regime to be put in place to watch
for any peat movements in or around the slide
area.

Regular geotechnical inspections to be carried
out to assess stability of this peat stabilisation area.

The berm design plan and sections are provided in
drawing MNBG d021.7.4 for Wall 3.

Works to cease immediately if movement is
noted a risk assessment carried out before works
can resume.

Exclusion zone to be put in place downslope of
the berm at T9 foundation and Wall |. There is no
wind farm infrastructure upslope of Wall 3.

IIO-NI1C
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Instability during construction of
Berm Wall 3 (alignment of T7 Spur Road)

Risk of additional peat slide being initiated
during works to build Berm Wall 3.

Any site operatives,
most likely heavy
vehicle drivers
/operatives
(construction, forestry
vehicles) along the T9
spur road and turbine
location. Public road
users at Toragh north
of the site boundary.

25

Exclusion zone — an exclusion zone should be
enforced downhill during the works. No access or
works permitted to any site infrastructure
downslope from Wall 3 including at T9 foundation,
Wall 2 or Wall I.

Following stabilisation of the immediate peat failure
area at Wall 3 it is recommended that ongoing
assessment is carried out of the stability of
upslope peat in order to assess the downstream
risks, including at T9, Wall | and beyond at the
public road at Toragh.

Continuous monitoring regime to be put in
place to watch for any peat movements in or
around the slide area during the works. The level
of the peat on the upslope side of the berm to be
assessed regularly.

Regular geotechnical inspections to be carried
out to assess stability of this peat stabilisation area.

Works should be programmed taking account of
weather. Water ingress to the works area or peat
slide area could result in destabilisation following
heavy rainfall.

Excavate and replace method to be adopted to
construct and move the original and displaced peat
insofar as possible to construct the berm. The
depth and behaviour of the peat shall be assessed
during works to ensure the construction method is
appropriate. The berm is to begin at the bend along
the west side upslope of the initial section of the
T7 floating road that remains intact. The berm will
be built using an incremental approach, dig and
replace in 3m intervals. Placement of large boulders
using the displacement method will be required
where the peat is liquefied, and at lower depth.
Beyond the existing floating road the berm will be
constructed to a level 2m above the original bog
level, with an 8m width at the top, up to 23m width
at the base of peat is anticipated.

IIO-NI1C
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All berm construction to be on solid sub-
formation.

Access and egress: Workers should only access
the work area within their vehicles, and a safe
egress should always be maintained in case of
movement. The machinery should be operated
from the advancing berm, above the level of the
slide peat on the upslope side.

Works to cease immediately if movement is
noted and a risk assessment carried out before
works can resume.

Construction methodology and RAMS to be
reviewed prior to construction by the Contractor.

Any peat that may potentially be extracted during
the construction of Wall 3 is to be deposited in a
designated peat storage area, no side-casting
or temporary storage of peat permitted elsewhere.

Instability after construction of Wall
3 (alignment of T7 spur road)

The berm is designed to retain the entire
volume of peat sloping east towards the
berm wall.

Any site operatives,
most likely heavy
vehicle drivers
/operatives
(construction, forestry
vehicles) along the T9
spur road and turbine
location. Operatives
along the berm wall
post-construction.
Public road users at
Toragh north of the
site boundary.

25

Monitoring regime to be put in place to watch
for any peat movements in or around the slide
area. Visual inspections along with regular drone
flights to assess the extent of the peat slide and
potential movement and cracking of peat upslope
from Wvall 3.

Regular geotechnical inspections to be carried
out to assess stabilit