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APPENDIX 7.

BASELINE ORNITHOLOGICAL SURVEYS

— INCHAMORE WIND FARM SUMMER 2020
AND WINTER 2020/21.

PREPARED BY FEHILY TIMONEY & COMPANY

Please nofe that this report was prepared based on surveys carried out for an extended
Inchamore wind farm site boundary (Inchamore - turbines 1-25) and also to include an
additional proposed site to the southeast (Gortyrahilly - turbines 26-58). However, in the
intervening period, the site boundary for the proposed Inchamore wind farm has been
reduced which now only accommodates 5 no. turbines while Gortyrahilly is now a standalone
site and is at the planning stage. The relevant data for the current Inchamore site boundary
has been extracted from this baseline report and used to inform the assessments.
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Inchamore Wind DAC
Inchamore Wind Farm
Baseline Ornithological Surveys - Summer 2020 and Winter 2020/2021

Fehily Timoney & Company (FT) undertake ornithological surveys at the proposed Inchamore wind farm in Co.
Cork for Inchamore Wind DAC between 2020 to 2021 comprising one full year (summer 2020 to winter
2020/2021) of surveys. This report presents the results of the ornithological surveys and summarises the activity
of specific target bird species during each survey period.

The assessment of bird activity within the site during the breeding and winter seasons was completed using
vantage point survey watches. Surveys took place at four vantage point {(VP} locations from May 2020 to
February 2021 (inclusive). Six hours of surveying was completed at each VP for every survey round. Surveys
followed Scottish Natural Heritage guidance {SNH, 2017).

Hinterland surveys were completed in potential favourable bird habitats within a 10 km radius of the proposed
wind farm development. These surveys were used to assess species populations surrounding the proposed
development site. Breeding bird surveys were completed along transects within the site,

1.1 Study Area

Inchamaore is located along along Cork-Kerry border, an estimated 18km south-east of the town of Killarney and
5km west of the town of Ballyvourney. Surrounding habitats and land uses are described by Corine 2018 as
‘Forest’ and ‘semi-natural areas with transitional woodland scrub and Conifer Plantation’ {324 & 312), 'Peat
bogs’ (412), ‘Land principally occupied by agriculture with significant areas of natural vegetation’ (243) and
‘Pastures’ {231). Figure 2-1 displays the site location and survey area.

Protected European and national sites within the area include Sillahertane Bog NHA (Site Code: 001882), St.
Gobnet's Wood pNHA & SAC (Site Code: 000106}, Killarney National Park, Macgillycuddy's Reeks and Caragh
River Catchment NHA & SAC & SPA (Site Code: 000365), Roughty River NHA (Site Code: 001376), Mullaghanish
to Musheramore Mountains SPA (Site Code: 004162), Mullaghanish Bog SAC & NHA (Site Code: 001830),
Kilgarvan Wood pNHA (Site Code: 001787), Kilgarvan Ice House SAC (Site Code: 000364), Ballagh Bog pNHA,
Glanlough Woods SAC (Site Code: 002315) and the Gearagh SAC (Site Code: 000108).

Musheramore Mountains SPA (Site Code: 004162), located to the northeast of Inchamore, is designated for hen
harrier (Circus eyaneus). During the lfatest national survey conducted in 2015, it was noted that there has been
an 80% decline recorded in the Mullaghanish to Musheramore Mountains SPA since 2005. Five confirmed hen
harrier territories were noted within the SPA during the 200S national survey (Barton et al, 2006}, two
confirmed and one possible territory during the third national survey in 2010 (Ruddock et al, 2012) and only
one confirmed hen harrier territory in 2015 {Ruddock et al, 2016). The Hen Harrier Programme — Hen Harrier
Monitoring 2020’ reported five confirmed breeding pair in this SPA. The site also supports a breeding population
of Merlin. The site synopsis* states that ‘the population size is not well known but is likely to be one or two pairs.’

Y NPWS (2012). Site Synopsis for the Mullaghanish to Musheramore Mountains SPA {(Site Code: 004162). published
25/01/2012

The Hen Harrier Project EIP {2017-2022), funded by the Department of Agriculture, Food and the Marine {DAFM) under
the European Innovation Partnership {EIP} for Agriculture Productivity and Sustainability (EIP-AGRI}, is a results-based,
locally-led scheme that has built strong partnerships with farmers and offers participants additional opportunities to earn
an income from their land. The HHP specifically targets farmers with fand in the six hen harrier SPAs to develop an effective
model for the sustainable management of lands critical for breeding hen harrier.

P20-114 www.fehilytimoney.ie -~ Page 1 of 25
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Inchamore Wind Farnt’
Baseline Ornithological Surveys - Summer 2020 and Winter 2020/2021

The avian surveys carried out at the proposed wind farm used the methods described in Scottish Natural
Heritage guidance (SNH, 2017). The following surveys were completed:

) Vantage point surveys (breeding and non-breeding season);

o Hinterland surveys (hen harrier winter roost; [-WeBS and geese/swan census; and breeding target
species); and

° Breeding & winter bird transect surveys.

2.1 Vantage Point Surveys

VP surveys were carried out at the proposed Inchamore Wind Farm site from May 2020 to February 2021 during
the non-breeding and breeding seasons, following the Scottish Natural Heritage Methodology for onshore wind
farms (SNH, 2017). These surveys were divided into summer {May, June, and August 2020) winter {October and
December 2020 and February 2021). Four fixed VP locations overlooking the study area were used during the
VP surveys. VPs were chosen to cover a specific viewshed of the proposed development site. Each was chosen
specifically to encompass the view of a 500 m circular buffer drawn around each of the proposed turbines
(known as the ‘flight activity survey area’}, per SNH (2017) guidance.

The main purposes of VP survey watches are to collect data on target species that will enable estimates to be
made of:

o
a) The time spent flying over the defined survey area; ‘.ff

b) The relative use of different paris of the defined survey area; and c%?\l

c) The proportion of flying time spent within the upper and lower height limits as determined by 1] 'Q'
rotor diameter and rotor hub height. )

¥ -. S q
v o v
The specific vantage points and their viewsheds can be seen in Figure 2-2 below. \/

Vantage point locations were based on observations from walkover/reconnaissance surveys, viewshed analysis
(using GIS) and collated information on known feeding and roosting sites from both desktop review and
consultation. The number and location of vantage points was selected in order to achieve visibility of the entire
flight activity survey area and important features for birds in close proximity to the site {e.g. lakes, wetlands}.

from each vantage point along an invisible layer suspended at the predicted lower
by the rotor blade tips, using an observer height of 1.5 m.
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We note the following from SNH guidance in respect of priority areas for viewshed analysis (emphasis added):

“Where the key purpose is to estimate the risk of colfision with turbines, it is the visibility of the
airspace to be occupied by the turbine rotors (the collision risk volume) that is of prime importance.
Therefore, it is recommended that visibility be calculated using the least visible part of this airspace,
i.e. an imaginary layer suspended at the lowermost height passed through by the rotor blade tips
{typically about 20-30 m above ground level). Predicting visibility at this level is a simple task using
GIS. Being able to view all or most of the site to ground level can be helpful in gauging overall bird
activity and usage of the site but is not as important as being able to view the collision risk volume.”

Following SNH guidance {2017}, watches were conducted to sampiing diurnal, crepuscular and nocturnal
activity of target species, and exceeding the required effort from SNH.

The method of observing was via constant search effort, mostly through quality binoculars, or a telescope and
a tripod used to scan the horizon back and forth in search of target species combined with short speils of
eyeballing the foreground. In this way, smaller target species such as kestrel can be found and tracked up to
the 2 km limit of each viewshed in most weather conditions. Dictaphones were utilised to dictate bird heights
whilst tracking flight events.

Data recorded included flight activity of target species (flight height, duration, directionality), in addition to
metrics such as flock size (per recorded transit) and time of observation. Detailed notes of each observation of
a target bird species were recorded including behaviour, gender {where possible), numbers, fiight height,
associated habitat and the period spent within the study area. Successful foraging events were also noted if
they arose. Other bird species seen or heard during the VP surveys were also recorded on a casual basis and
were considered separately in the analysis as additional species. Flight activity was annotated onto field maps.
Total numbers of birds present both on arrival at the vantage point and on departure was noted. Details of each
flight-path observation are provided in Section 3.

When a flock of the same species were iocated, one individual within the flock was identified and tracked to
record the times within each height band.

Flight heights are estimated visually as allowed for in SNH (2017) guidance. Flight height estimation using a
clinometer or rangefinder is accepted as an alternative means of determining flight height; however, this is
often not practicable (equipment may be clumsy and birds may be lost from view whilst trying to focus
additional equipment on a target species rapidly moving out of sight). It should be noted that in practice many
birds do not fly close enough to a surveyor for a rangefinder to be used, resulting in most flights heights being
estimated in any case. An experienced surveyor was used, resulting in a more robust dataset.

As previously mentioned, VP surveys were carried out at the site from May 2020 to February 2021 and involved
completing 6 hours per VP survey round. Surveys were carried out during May, June, August, October and
December 2020 and February 2021.

A total of thirty hours of VP effort was carried out at each vantage point across the breeding and non-breeding
survey periods. The proportion of survey time that activity was recorded inside and outside the wind farm site
boundary was used as part of the overall analysis and assessment of target species usage of the study area. vP
locations can be found in Table 2-1 below. All surveys were conducted during suitable weather conditions and
a proportion of surveys spanned dawn and dusk periods.
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RETH Inchamore Wind Farm
Baseline Ornithological Surveys - Summer 2020 and Winter 2020/2021

Table 2.1 faried Beteronens for VP locptions 81 wchamore Wind Faem

VP1 512600, 578973
VP2 512393, 578592
VP3 514385, 579799
VP4 510657, 576557

2.2 Hinterland Surveys (IWeBS, hen harrier winter roost and breeding target species)
Hinterland surveys were carried out between May 2020 and March 2021.

The surveys were conducted in suitable woodland and wetland habitats in the area surrounding the proposed
wind farm site. These sites were chosen as they had suitable habitat for the following target species: raptors,
waders, geese, swans and waterfowk.

For the winter IWeBS-style census surveys, this comprised of fifteen sites within 10 km of the proposed wind
farm site. These sites included Ballyvourney North and South, Gearagh, Gortyrahilly, Gougane Barra,
Grousemount, Inchigeelagh, Kilgarvan North, Lee Valley, Lough Aliua, Lough Nabuddoga, Roughty River
Sillahertane, and Toon Valley/Killeens. {see Figure 2-3). Hinterland IWeBS-style surveys were carried out
following a look-see’ methodology as outlined in BirdWatch Ireland/NPWS's counter manual?.,

Details of hinteriand survey locations and dates are shown below in Table 2-2 and Figure 2-3.

@ By

fang Sspvey Locations

28/05/2020,.30/06/2020,
26/08/2020, 20/10/2020,

Ballyvourney North 520276 578290 13/11/2020, 5/12/2020,
8/01/2021, 2/02/2021,

11/3/2021

Ballyvourney South 513456 573844 20/10/2020

28/05/2020, 09/06/2020,

30/06,2020, 26/08/2020,

Gearagh 531400 570836 20/10/2020, 13/11/2020,

05/12/2020, O8¢IEFRGIT SECT)

02/02/2 5’1/03/2021
/w

2hetps://birdwatchireland.ie/app/uploads/2019/03/IWeBS-Counter-Manual.pdf. Accessed March 2023.

*Location approximate — hen harrier roost counts conducted at numerous peints in vicinity — locations withheld due to
sensitivity.
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13/11/2020, 05/12/2020,

Gortyrahilly*- 517317571249 08/01/2021, 02/02/2021,
11/03/2021

28/05/2020, 09/06/2020,

30/06/2020, 22/07/2020

Gougane Barra 508767 566076 26/08/2020, 20/10/2020,

13/11/2020, 05/12/2020,
08/01/2021, 02/02/2021,
11/03/2021

Grousemaount

509274 569529

28/05/2020, 09/06/2020,
30/06/2020,26/08/2020,
20/10/2020, 13/11/2020,
05/12/2020, 08/01/2021,
02/02/2021, 11/03/2021

Inchigeelagh

522331 566141

28/05/2020, 30/06/2020,
26/08/2020, 20/10/2020,
13/11/2020, 05/12/2020,
08/01/2021, 02/02/2021,
11/03/2021

Kilgarvan North

500889 576879

28/05/2020, 03/06/2020

Lee Valley

523471 566494

28/05/2020, 09/06/2020,
30/06/2020, 26/08/2020,
20/10/2020, 13/11/2020,
05/12/2020, 08/01/2021,
02/02/2021,11/03/2021

Lough Allua

518735 565624

28/05/2020, 09/06/2020,
30/06/2020, 26/08/2020,
20/10/2020, 13/11/2020,
05/12/2020, 08/01/2021,
02/02/2021, 11/03/2021

Lough Nabuddoga

506728 573791

28/05/2020, 09/06/2020,
30/06/2020, 26/08/2020,
20/10/2020, 13/11/2020,
05/12/2020, 08/01/2021,
02/02/2021,11/03/2021

Roughty River 507548 574079 30/06/2020
28/05/2020, 09/06/2020,
30/06/2020, 26/08/2020,

Sillahertane 510719 573143 20/10/2020, 13/11/2020,

05/12/2020, 08/01/2021,
02/02/2021, 11/03/2021

Toon Valley/Killeens

524163 569753

28/05/2020, 09/06/2020,
30/06/2620, 26/08/2020,
20/10/2020, 13/11/2020,
05/12/2020, 08/01/2021,
02/02/2021, 11/03/2021
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2.3 Breeding Bird Surveys

For breeding bird surveys, the method utilised was based on the existing British Trust for Ornithology (BTO)
Breeding Bird Survey (BBS; Bibby et al, 2000). The study area for this survey comprised a total of four no. c. 1
km transects which were selected and centred on different habitats present within the subject site (see Figure
2-4 for the location of transects). Birds were counted over two visits, each timed to coincide with the early part
of the breeding season {June 2020) and later part of the season {July 2020), with visits at least four weeks apart
{transect order and direction were reversed between surveys to avoid confounding transect order and direction
with time of day). Surveyors recorded all birds seen or heard as they walked methodically along the transect
routes. Birds were recorded in four distance categories, measured at right angles to the transect line {within
25 m, between 25 m - 100 m and over 100 m from the transect line) and those seen in flight only. Recording
birds in distance bands gives a measure of bird detectability and allows relative population densities to be
estimated if required {BTO, 2018).

The breeding bird transect schedule is available in Table 2-3 and locations illustrated in Figure 2-4:

Fable 330 Freeding Bird Transeot Survey Detalls

OLAG- Cloud: 8\8 Rain: Dry Visibility: Good
8/06/2020 1 08:20-09:10 Wind: F1 N

Cloud: 8\8 Rain: Dry Visibility: Good

Wind: FW
09:30-10:45 loud: 8\ il d
: . ) Cloud: 8\8 Rain: Dry Visibility: Goo
17/06/2020 2,384 09:05-09:25 Wind: F2 NW
11;28-12:05
Cloud: 8\8 Rain: Dry Visibility: Good
Wind: F2 NW
Cloud: 8\8 Rain: Drizzle
Visibility: Poor Wind: F2 SW
Cloud: 8\8 Rain: Dry
09:15-10:02 o
Visibility: Good Wind: F3 SW
12:17-13.02
22/07/2020 1,2,3,4
11:35-12:08
Cloud: 1\8 Rain: Dry
07:38-08:15

Visibility: Good Wind: F3 SW

m
Cloud: 8\8 G Oih 0%

R t mist
Visibifity: Godd™ Wind: F1 SW

[ g N BB EHS

3
5,
5
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2.4 Wintering Bird Survey

For the general wintering bird survey, the method utilised was the same as for the breeding bird transects,
except it was undertaken in the winter season. Here, winter bird surveys were carried out in October 2020 and
March 2021 .in year three. See Figure 2-4 for the location of transects.

The wintering bird transect schedule is available in Table 2-4.

i

Table 3-4;

Wintering Birgd Transec

10:30-11:25
12:37-13:25 . in- eihatin
17/10/2020 1234 Cloud: 8/8 Rain: Shoyvers Visibility: Poor
12:15-12:36 Wind: f3
11:30-12:00
Cloud: 8/8 Rain: Rain Visibility: good
Wind: f2W
Cloud: 7/8 Rain: Dry Visibility: good
08:25-09:12 / v e
Wind: f4 SwW
11:10-12:20
25/03/2021 1,2, 3,4
10:20-11:00
Cloud: 5/8 Rain: Dry Visibility: good
09:20-10:00
Wind: f3 SW
Cloud: 6/8 Rain: Dry Visibility: good
Wind: f3 sw
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§oraabie Inchamore Wind Farm
Baseline Ornithological Surveys - Summer 2020 and Winter 2020/2021

3.1 Avian usage of the Study Area — Vantage Point surveys

3.1.1  Summary Results Summer 2020 (May, June, and August 2020}

Over the summer survey period 19 species in total were recorded. There were eight individual flight lines of
three target species observed during the Summer 2020 survey period.

Of these target species, one is red-listed (kestrel}, one is amber-listed {lesser black-backed gull) and one is
green-listed {sparrowhawk).

Flight lines are shown for each target species in Appendices 2 and 3.

All species recorded during year 3 VP surveys are listed in Table 3-1 below,

3.1.2 Summary Resulis Winter 2020/21 (October, December 2020 and February 2021)

Over the winter survey period 41 species in total were recorded. There were 16 individual flight lines of seven
target species observed during the Winter 2020/2021 survey period.

Of these target species, two are Red-listed (kestref and golden plover), one is amber-listed {lesser black-backed

gull) and four are green-listed {buzzard, great black-backed gull, peregrine falcon and sparrowhawk). Golden
plover is also listed on Annex | of the EU Birds Directive.

Flight lines are shown for each target species in Appendices 2 and 3.

All species recorded during year 3 VP surveys are listed in Table 3-1 below.

EVELOPMENT &
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3.2 Target Species Observations

o
3.2.1 Buzzard KERRY CQUNTY COUT

There were three observations of this green-listed species during winter 2020/21 VP surveys. The first one
occurred on 26th February 2021 from VP 1. This was a single bird recorded inside the SNH buffer and spent 43
seconds flying over peatland but below a height of 30m. The second and third observation occurred on 28"
February 2021 from VP 2, the first of which flew for 46 seconds between 20-50m outside the SNH buffer and
the second flew for 25 seconds between 50-100m inside the SNH buffer. Both of these latter observations were
recorded over peatland. There were no observations noted during summer VP surveys.

3,2.2 Golden Plover

This red-listed and Annex | species was recorded on three occasions during winter 2020/21 VP surveys. On one
occasion the bird was only heard and not observed. This was noted from VP 2 over heath bog on the 28"
February 2021, The two sightings of the species were recorded on the 26th February 2021 from VP 1 inside the
SNH buffer. The first one noted a single bird flying for 12 seconds between 20-30m while the second record
noted 25 individuals flying for 20 seconds below 10m. There were no summer VP records of this species.

www.fehilytimoney.ig ~wv Page 12.0£25. .




Inchamore Wind DAC
Inchamore Wind Farm
Baseline Ornithological Surveys - Summer 2020 and Winter 202072021

3.2.3  Great Black-backed pull

This green-listed species was recorded on one occasion during winter 2020/21 VP surveys, This observation was
recorded on the 18" February 2021 from VP 4 and note one adult gull flying for 68 seconds below 50m. This
occurred outside the SNH buffer.

3.2.4 Kestrel
Summer

This red-listed species was recorded on five occasions during summer 2020 VP surveys. The first observation
occurred on the 28" May 2020 from VP 3 and noted a single bird flying for 42 seconds below 50m inside the
SNH buffer. Three observations were recorded on the 7th August from VP 3, one of which noted an individual
flying inside the SNH for five seconds as it was stooping for prey. A second observation on this date saw two
birds interacting with one another and spending 248 seconds below 50m, while another recorded one bird
hunting for 165 seconds between 30-50m. These both occurred outside the SNH buffer. The final sighting was
found on the 29t August 2020 from VP 2 and recorded a single bird flying for seven minutes below 20m, inside
the SNH buffer.

Winter

Kestrels were recorded on six occasions during winter 2020/21 VP surveys. The first three observations were
recorded on the 9" Octaber 2020 from VP 3 and noted single birds hunting and flying below 100m cutside the
SNH buffer. There was one sighting on the 9th December 2020 from VP 3 of one individual commuting outside
the SNH buffer and spending 13 seconds between 20-30m. The final two chservations were made on the 28t
February 2021 from VP 2. The first recorded one female flying for 12 seconds below 10m, inside the SNH buffer
and hunting over peatland. The second of these observations noted a male kestrel hunting over peatland inside
the SNH buffer and spending 55 seconds below 50m.

3.2.5 Lesser Black-backed Gull

Summer

This amber-listed species was noted on four occasions during summer-2020 VP surveys. The first two occurred
on the 30th August 2020 from VP 1 one of which observed three gulis flying inside the SNH buffer for 350
seconds between 50-185m, while the other recorded six gulls outside the buffer for 300 seconds flying between
50-185m.

The other two records were gulls that were only heard and not seen. These occurred on the 28t May 2020 from
VP 3 and VP 4 on the 8™ June 2020.

Winter

There was one observation of the lesser black-backed gull during winter VP surveys. This occurred on the 18t
February 2021 from VP 4. This noted one immature gull fiying for 10 seconds between 30-50m outside the
buffer.
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3,2.6 Peregrine Falcon

There was one observation of this green-listed species from VP 2 on the 28" February 2021. This noted a pair
interacting inside the SNH buffer for 88 seconds between 50-185m height band, There were no summer VP
records of this species.

3.2.7 Sparrowhawk

Summer

During summer 2020 VP surveys, there was one observation made of this green-listed species. This single bird
spent five seconds below 10m outside the SNH buffer.

Winter

This green-listed species was observed twice during winter 2020/21 VP susveys. The first occasion occurred on
the 13% December 2020 from VP 4 and noted one bird flying for 28 seconds between 20-30m outside the SNH
buffer and appeared to be commuting. The second observation was recorded on the 4™ February 2021 from VP
3 and noted a single female hunting for 5 seconds below 10m outside the buffer.

Tabde 3.1 syatus of species observed i year three VP Surveys {sunmer 20280 and winter Hippfandt

cientific.name
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Inchamore Wind Farm
Baseline Ornithotogical Surveys - Summer 2020 and Winter 2020/2021

*refers to the conservation status of the species according to Birds of Canservation Cancern in Ireland.

**refers to species listed on Annex | of the EU Birds Directive; shown in bold.
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3.3 Hinterland Survey {IWeBS, Hen Harrier winter roosts and breeding target species)

3.3.1 Summer 2020

Hinterland surveys to establish occupancy and quantity of target species that could potentially cross the site
whilst moving to and from roosting and feeding grounds within a 10 km radius were carried out monthly
between May and August 2020. These surveys were for breeding target species. The survey schedule and
locations of the hinterfand watches are shown in Table 2-2 of Section 2.2.

Species recorded are shown below in Table 3-2. For site-specific hinterland survey resuits see Appendix 5 of
this report.

During the summer season, 52 bird species were recorded in total across hinterland surveys including 23 target
species. Of these target species recorded three are red-listed {dunlin, kestrel, and snipe), fifteen are amber-
listed {black-headed gull, common sandpiper, coot, cormorant, great-crested grebe, greylag goose, lesser black-
backed gull, mallard, mute swan, ringed plover, ruff, shag, sparrowhawk, teal, and whooperswan) and five are
green-listed (great black-backed gull, grey heron, little egret, mallard, and peregrine). Little egret, peregrine,
ruff, and whooper swan are also listed on Annex | of the Birds Directive.

These target species were mainly recorded at 3 hvP (hinterland vantage point) sites: Gearagh, Gougane Barra
and Lough Allua.

3.3.2 Winter 2020/2021

Wihter hinterland surveys-were carried out from October 2020 to March 2021. These surveys were for wintering
target species. The survey schedule and locations of the hinterland watches are shown in Table 2-2 of Section
2.2. Species recorded are shown below in see Table 3-2. For site-specific hinterland survey results see Appendix
5 of this report.

During the winter season, 65 bird species in total were recorded including 32 target species. Of these target
species seven are red-listed {curlew, dunlin, golden plover, kestrel, lapwing, snipe, and woodcock), fifteen are
amber-listed (barnacle goose, black-headed gull, cormorant, goosander, great crested grebe, greylag goose,
hen harrier, lesser black-backed gull, mallard, merlin, mute swan, sparrowhawk, teal, whooper swan and
wigeon) and ten are green-listed (buzzard, great black-backed gull, great white egret, grey heron, little egret,
little grebe, long-eared owl, peregrine, pink footed goose and white-fronted goose). Barnacle goose, golden
plover, hen harrier, little egret, merlin, peregrine, great white egret, white-fronted goose and whooper swan
are also listed on Annex | of the Birds Directive.

The hen harrier observation arose from a hen harrier roost watch carried out at Gortyrahilly in early December
2020. A male was seen circling over suitable roost habitat; but it flew out of sight and was not observed landing.

These target species were mainly recorded at two hVP sites: Gearagh and Toon Valley/Killeens.
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* refars to the conservation status of the species according to Birds of Conservation Concern in lreland.

**rafars to species listed on Annex | of the EU Birds Directive; shown in bold.

3.4 Breeding Bird Survey
The results of the breeding bird transect survey in Summer 2020 at Inchamore are shown in Table 3-3,

A total of 25 species were recorded along the transects. Two red-listed species were recorded: grey wagtail and
meadow pipit, five amber-iisted species: goldcrest, starling, skylark, swallow and willow warbler. The remaining
18 species are Green-listed.

No birds listed under Annex | of the EU Birds Directive were recorded breeding within the proposed wind farm
site during breeding transect surveys.

Meadow pipit is considered to be breeding within the site and was recorded within 25m of the transects in eariy
and late summer. These records were frequently recorded at transect 1, 3 and 4 in groups of two to eight
individuals.

Golderest, skylark, swallow and willow warbler were all recorded within 25m of the transects and can be
assumed to be breeding on the site. The site contains suitable habitats for willow warbler (hedgerows and dense
vegetation), goldcrest which inhabit a broad range of habitats including dense coniferous woodland and skylark
which are commonly found breeding in peatland habitats.

+P20-114
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3.5 Wintering Bird Survey
The results of the wintering bird transect survey at Inchamore are shown in Table 3-4.

Atotal of eleven species were recorded along the transects. One red-listed species was recorded during surveys,

namely meadow pipit and there was one amber listed species; house sparrow. The remaining nine species are
green listed.

Meadow pipit was recorded on four occasions at all transects, three observations which oceurred within 25m

of the transects in groups of 1-4. A single bird was also found within 100m of transect 4. These all occurred in
March 2021.
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FT carried out ornithological surveys at the proposed inchamore Wind Farm between May 2020 and March
2021 for Inchamore Wind DAC. Surveys completed during this time included: vantage point surveys (breeding
and non-breeding season), breeding and winter bird transect surveys and hinterland surveys (including I-WeBS
style surveys, and surveys for breeding target species). Vantage point surveys were completed following SNH
methodology for bird surveys on onshore wind farms (SNH, 2017). Hinterland surveys were undertaken
following methodology by Bibby et al. {2000), Hardey et al. (2013) and NPWS/BirdWatch ireland’s guidance for
[-WeBS surveys. Breeding bird and winter bird transect surveys followed the methodology of Bibby et al. (2000).

Year Three Summer survey (breeding season) 2020

Target bird species recorded at Inchamore within the flight activity survey area consisted of the following:
kestrel, sparrowhawk, and lesser black-hacked gull. Of these species, the most frequently recorded was the red-
listed kestrel (five observations) exhibiting mainly hunting behaviours. The level of activity and behaviour
recorded for this species is indicative of a breeding territory in the vicinity of the site, and suitable hunting
habitat is present within the site. The habitats within the site are likely to form part of a larger mosaic of hunting
grounds incorporating upland habitats and more intensively managed lowland farmed areas. Kestrels are also
using the wider area, with confirmed hunting recorded at Sillahertane and presence noted in Grousemount,
Gougane Barra and Ballyvourney North.

Th amber-listed lesser black-backed gull were recorded five times {three observations, heard on two occasions)
within the flight activity survey area during this period. Gulls may traverse the site and could forage occasionally
in farmland and lowland areas within and surrounding the site. Lesser black-backed gulls were found at Lough
Nabuddoga, Sillahertane, Lough Allua and the Gearagh during summer hinterland surveys and at the Gearagh,
Toon Valley and Lee Valley during winter hinterland surveys. This indicates that this species is also likely foraging
in the wider area nearby the site.

There was one observation of the green-listed sparrowhawk during VP surveys throughout the 2020 summer
season. This species is cryptic, often waiting in ambush and making short dashing flights when travelling or in
pursuit of prey. Sparrowhawk could potentially breed in the vicinity of the site and may occasionally hunt within
the site. Sparrowhawks were also observed with prey at Sillahertane indicating that this is a hunting ground for
raptors.

‘The red-listed and ground-nesting passerine meadow pipit was recorded twice along transect 1, 3 and 4 in
groups of two to eight individuals within 25m of the transects. The peatland and upland grassland habitats at
the site provide suitable breeding habitat for this species which often occurs in high concentrations in the
uplands. This site is also likely a breeding ground for the amber-listed willow warbler, goldcrest, skylark and
swallow that were recorded within 25m of transects. The peatland provides suitable breeding habitat for willow
warbler and goldcrests are known to breed within dense conifer plantations such as those present at this site.

Other important species of conservation including red-listed dunlin and snipe and Annex | species little egret,
peregrine falcon, ruff and whooper swan were recorded in the surrounding area mmer hinterfand
surveys but were not found inside the site. 5 DEVELOP ENTSEcn%
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Year Three Winter survey (non-breeding season} 2020/2021

Target species recorded at Inchamore during winter VP surveys included the following: buzzard, golden plover,
great black-backed gull, lesser black-backed gull, peregrine falcon and kestrel. The most frequently observed of
these species was kestrel, with a total of six observations. Individuals were mainly observed hunting or
commuting over the site. Coupled with the observed breeding season activity levels for this species; the winter
observations demonstrate a regular and established kestrel presence in the area. During winter hinterland
surveys, kestrels were also found in the surrounding area at Lee Valley, Ballyvourney North and Sillahertane.

Annex I-listed golden plover was recorded in flight twice during this period in groups of one to twenty-five flying
within the survey area over heath bog. The large flock size recorded here suggests that this site is an important
wintering ground for golden plovers. This species was also detected at the Gearagh in flocks with up to 86
individuals during winter hinterland surveys.

This site could be a wintering ground for Annex | species peregrine falcon with a pair detected within the SNH
butfer. This species also utilises the wider surrounding area the summer with one individual recorded at
Ballyvourney north in May 2020 during summer hinterland surveys.

Sparrowhawk was observed twice during winter, which when coup_l_éd with summer observations is consistent
with their regular presence in the area. This species also utilizes the wider area with its presence detected in
Gougane Barra during winter hinterland surveys.

Records of large gull species, lesser biack-backed gull and great black-backed gull in the area during the winter
suggest that these species have an established presence in the vicihi_ty of this proposed development site.

The presence of meadow pipit in winter transect surveys indicates the regular presence of this species within
the area. '

Other species of conversation interest were recorded in surrounding areas during winter hinterland surveys
including red-listed curlew, dunlin, snipe, lapwing and woodcock and Annex | species barnacle goose, hen
harrier, little egret, merlin and whooper swan. Snipe were also recorded during winter VP surveys at VP 1, 2
and 4. The reimaining species were absent from VP surveys and so are unlikely to traverse the site.

4.1 Conclusion

In conclusion, FT conducted a third year of ornithological surveys at the proposed Inchamore Wind Farm
between May 2020 anid March 2021. These surveys revealed a variety of species occurring at the site. Although
not confirmed, it is possible that red-listed kestrel is breeding within or close to the site as it was the most
frequently observed target species during both summer and winter VP surveys. This site is also a potential
breeding ground for the green-listed sparrowhawk and red-listed passerine species; meadow pipit.
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VP Summer 2020/21 - Survey Details

i 06/06/2020 | 09:15 15:15 7\8 Good Showers | F3

2 07/06/2020 | 11:20 17:20 6\8 Very Dry F3-4
Good

2 29/08/2020 | 09:30 15:30 6\8 Very Dry F2
Good

1 30/08/2020 | 11:10 17:10 7\8 Very Dry Fi-2
Good

3 07/08/2020 | 11:00 17:00 5\8 Good Dry F2wW

4 27/08/2020 | 10:30 16:30 5\8-8\8 | Very Showers | F3 SW
Good

4 08/06/2020 | 10:00 16:00 8\38 Good Dry F2 NW

3 28/05/2020 | 12:30 18:30 2\8 Very Dry F4 SE
Good
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1 30/10/2020 | 10:15 16:15 8/8 good dry f2 sSwW
pJ 27/10/2020 | 10:30 16:30 5/8-8/8 good showers faw
3 09/10/2020 | 10:25 16:25 8/8 good showers faw
4 28/10/2020 | 10:00 16:00 3/8-8/8 good heavy showers | f4 NW
3 09/12/2020 | 08:42 12:42 3/8 3-5KM Shower F2-35
4 13/12/2020 | 10:22 16:22 8/8 3-5KM shower F4 swW
2 11/12/2020 | 09:04 15:04 7/8 Excellent Dry - rain last F4 5w
hour
i 07/12/2020 | 09:32 15:32 3/8 low cloud None F3N
cleared
4 18/02/2021 | 11:05 17:05 5/8 Excellent None F4 W
1 26/02/2021 | 10:24 16:24 8/8 Excellent None F4 Sw
2 28/02/2021 | 1111 17:11 3/8 Excellent None F2-4E
3 04/02/2021 | 10:15 16:15 8/8 frequent good f2 5w
showers
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Hinterland Survey Dato Summer 2020

28/05/2020 Gearagh Great Crested Grebe 28
28/05/2020 Gearagh Greylag Goose 6

28/05/2020 Lee Valley No species of note

28/05/2020 Inchigeelagh Grey wagtail 4
28/05/2020 Inchigeelagh Swift 1

28/05/2020 Inchigeelagh Sand Martin 1

28/05/2020 Inchigeelagh House Martin 1

28/05/2020 Lough Alfua Mute Swan 1

28/05/2020 Lough Allua Jay 1

28/05/2020 Lough Aliva Lesser Black-backed Gul 1

28/05/2020 Gougane Barra Cormorant 1

28/05/2020 Sillahertane Lesser Black-backed Gul 28
28/05/2020 Grousemount No species of note

28/05/2020 | Lough Nabuddoga Lesser Black-backed Gul 1

28/05/2020 North Kilgarvan No species of note

28/05/2020 | Ballyvourney North Peregrine 1

09/06/2020 Gearagh Great Crested Grebe 11
08/06/2020 Gearagh Miallard 26
08/06/2020 Gearagh Mute Swan 7

09/06/2020 Gearagh Stonechat 1

09/06/2020 Gearagh Grey wagtail 2

09/06/2020 Lee Valley Sand Martin 20
09/06/2020 Lee Valley Spotted Flycatcher 2

09/06/2020 Lough Allua Mute Swan 2

02/06/2020 Lough Allua Cormorant 3

09/06/2020 Lough Allua Mallard 1

09/06/2020 Lough Allua Grey Heron i

09,/06/2020. Lough Allua Lesser Black-backed Gul 1

09/06/2020 Lough Alfua Moorhen 1

09/06/2020 Gougane Barra Cuckoo 1

05/06/2020 Gougane Barra Kestrel 1

09/06/2020 Sillahertane No species of note

09/06/2020 Grousemaount Kestrel 1
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09/06/2020

Lough Nabuddoga

Mo species of note

09/06/2020 Kilgarvan North No species of note

09/06/2020 | Ballyvourney North No species of note

30/06/2020 Gearagh Great Crested Grebe 13
30/06/2020 Gearagh Coot 2
30/06/2020 Gearagh Moorhen 6
30/06/2020 Gearagh Mute Swan 52
30/06/2020 Gearagh Whooper Swan 1
30/06/2020 Gearagh Snipe 1
30/06/2020 Gearagh Mallard 6
30/06/2020 Lee Valley Mailard 5
30/06/2020 Lee Valley Grey wagtail 2
30/06/2020 Inchigeelagh House Martin

30/06/2020 inchigeelagh Sand Martin 10
30/06/2020 Inchigeelagh Heron

30/06/2020 Lough Altua Heron

30/06/2020 tough Allua Lesser Black-backed Gul

30/06/2020 Lough Allua Stonechat

30/06/2020 Lough Allua Mallard

30/06/2020 Lough Allua Cormorant

30/06/2020 Gougane Barra Sandpiper

30/06/2020 Gougane Barra Greater Black-backed Gull

30/06/2020 Gougane Barra tesser Black-backed Gul

30/06/2020 Gougane Barra Jay 4
30/06/2020 Sillahertane No species of note

30/06/2020 Grousemount No species of note

30/06/2020 Roughty River Common Sandpiper

30/06/2020 Roughty River Sand Martin

30/06/2020 | Lough Nabuddoga Mallard 2
30/06/2020 | Ballyvourney North No species of note

22/07/2020 Gearagh Great Crested Grebe 12
22/07/2020 Lee Valley Mallard 6
22/07/2020 Lee Valley Grey Heron 1
22/07/2020 inchigeelagh Common Sandpiper 2
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22/07/2020 Inchigeelagh Grey Wagtail 1
22/07/2020 Inchigeelagh Spotted Flycatcher 3
22/07/2020 Inchigeelagh Dipper 1
22/07/2020 Inchigeelagh Moorhen 1
22/07/2020 Lough Allua Sparrowhawk 1
22/07/2020 Lough Allua Cormorant 2
22/07/2020 Lough Alfua Lesser Black-backed Gul 1
22/07/2020 Gougane Barra Kestrel 1

22/07/2020 Gougane Barra Moaorhen 1
22/07/2020 Gougane Barra Stonechat 1

22/07/2020 Gougane Barra Grey Heron 1

22/07/2020 Sillahertane Sparrowhawk

22/07/2020 Sillahertane Kestrel 1

22/07/2020 Grousemount No species of note

22/07/2020 | Lough Nabuddoga Sparrowhawk 2

22/07/2020 | Ballyvourney North Kestrel 1

22/07/2020 | Ballyvourney North Swifts 2

26/08/2020 Gearagh Shag 1

26/08/2020 Gearagh Ruff 1

26/08/2020 Gearagh Dunlin 2

26/08/2020 Gearagh Ringed Plover 4
26/08/2020 Gearagh Greylag Goose 17
26/08/2020 Gearagh Teal 27
26/08/2020 Gearagh Mallard 43
26/08/2020 Gearagh Little egret 6

26/08/2020 Gearagh Great Crested Grebe 21
26/08/2020 Gearagh Heron 2

26/08/2020 | Ballyvourney North No species of note

26/08/2020 | Lough Nabuddoga No species of note

26/08/2020 Grousemount No species of note

26/08/2020 Sillahertane No species of note

26/08/2020 Gougane Barra Cormorant 1

26/08/2020 Lough Allua Mute Swan 2
26/08/2020 Lough Allua Great Black-backed Gull 1
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No species of note
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1. introduction

1.1 Background

RSK ireland was commissioned by Jennings O'Donovan & Partners (JOD, the Client) on behalf of Inchamore Wind
DAC (the Developerfs) to assess the geological site characteristics in relation to the planning application for the
Inchamore Wind Farm (IWF, the Development) in Co, Cork.

1.2 Purpose

Site Investigation for the purposes of assessing ground conditions at EIA design phase of a proposed wind farm
development, Inchamore Wind Farm, Co. Cork. Assessing ground conditions in terms of peat and slope stability
risk, subsoil and geological characterisation and classification.

1.3 Scope of Works — Tender

The scope of works was initially specified by the Developer at tender phase. The scope of works for ground
investigations at tender included the following works;

Peat probing (50 m grid}, 50 ha

Trial pits, 35 no.

Number of groundwater monitoring welis, 4 no.

Sl report with detailed findings, records and interpretation

Provisional works included;

o Gouge auger samples
+ Boreholes up to 15 m, 5 no.
e Ground penetrating radar surveys (5 days)

In consultation with the Client and Developer the scope of works was adapted to the site based on observations
made by desk study and initial site walk overs and assessments. The actual completed scope of works is detailed
in Section 2.

This work has been carried out in unison with the EIAR for the Project. Therefore, this report will be appended to
EIAR Chapter 8 - Soils & Geology as part of the planning appiication for the Project. The EIAR tender scope
includes for a stand-alone Peat Stability Report as well as stand alone Site Investigation report, however the two
will be merged in this Site Investigation report. This is done with a view streamlining the site geological assessment.

Further to the above, the geological or environmental setting of the site will be described in detail in EIAR Chapter
8 — Soil & Geology with appended maps and graphics for reference. This report will refer and summarise the EIAR
chapter/s to avoid duplication of information or graphics. This report will also reference EIAR Chapter 9 —~
Hydrology & Hydrogeology in relation to groundwater.

1.4 Statement of Authority

RSK (freland) Ltd. (RSK), part of RSK Group, is a consultancy providing environmental services in the hydrological,
hydrogeological and other environmental disciplines. The company and group pravide consultancy to clients in
both the public & private sectors. More information ¢an be found at www.rskgroup.com. The principal members of
the RSK EIA team involved in this assessment include the following persons;

« Sven Klinkenbergh — B.Sc. (Environmental Science), P.G.Dip. (Environmental Protection} — Associate,
Project Manager and EIA Lead Author with c. 10 years industry experience in the preparation of
hydrological, hydrogeological and geological reports..

e Project Scientist: Lissa Colleen McClung - B.Sc. (Hons.) Environmental Sfud]
Envirocnmental Science. Current Role: Graduate Project Scientist

» Project Scientist: Mairéad Duffy — B.Sc. (Environmental Science), M.Sc. (Cljmat
Graduate Project Scientist '

Jennings O'Donovan
603679-IWF 51 & PSRA (02)




2.  Site Investigation Works & Methods

21 Scope of Works — Completed

The completed scope of works included;

Peat depth probing, approx. 150 no. sampling locations.

Trial pits, 16 no.

Sub-soil sampling and Particle Size Distribution analysis, 4 no.

Drilling ~ Rotary Core, 1 no.

Drili core sample analysis. Point Load (PL) and Unconfined Compression Test (UCS).

2.2 Peat & Slope Stability Risk Assessment Methodology

221 Key assessment principals

The site assessment is carried out following key principals in line with relevant guidance, namely;
» BS 5930:2015+A1:2020 Code of Practice for Site Investigations.

« Scottish Government (2017} Peat Landslide Hazard and Risk Assessments: Best Practice Guide for

Proposed Electricity Generation Developments

Some key insights to application and interpretation are provided from numerous documents, in particular:
* N. Boylan, P. Jennings & M. Long (2008) Peat slope failure in Ireland. Quarterly Journal of Engineering

Geology and Hydrogeolog.

2.2,1.1 BS 5930 - Code of Practice for Site Investigations

This document explains the important steps to be taken in preparing for, scoping, and executing site
investigations of various nature. The standard covers the following aspects:

» Planning: This section provides guidance on the planning of site investigations, including the purpose of
the investigation, the scope of work, and the selection of appropriate investigation techniques.
+ Desk Study: This section provides guidance on the collection and review of existing information, such as

geological maps, site records, and historical data, that can aid in the planning and execution
investigations.

of site

« Site reconnaissance: This section provides guidance on the preliminary site visit to collect data on site

characteristics and conditions.

» Investigation methods: This section provides guidance on the selection of appropriate investigation
methods, such as drilling, sampling, and testing techniques, based on the site characteristics and the

purpose of the investigation.

» Field testing: This section provides guidance on the execution of field testing, such as in-situ testing,

geophysical surveys, and environmental testing.

» Laboratory testing: This section provides guidance on the selection and execution of laboratory testing,

such as soif and rock testing, and the interpretation of laboratory results.

» Reporting: This section provides guidance on the reporting of site investigations, including the
presentation of data, the interpretation of results, and the conclusions and recommendations.

Scoping site investigations and sampling regime in terms of sampling locations and frequency is an important
and dynamic process. While BS 5930 details sampling frequency in terms of soil and rock gectechnical and

environmental testing, standard provides guidance on the spacing and frequency of sampling points,

which may

vary depending on the site conditions, the purpose of the investigation, and the type of sampling method being
used. It is important to scope and align appropriate methodologies and sampling regime with specific objectives
and within specific environments, including Peat & Slope Stability Risk Assessments in peatiand areas.

2.2,1.2 Scottish Government (2017} Peat Landslide Hazard and Risk Assessments: Best Practice Guide

for Proposed Electricity Generation Developments

The Scottish Government's Peat Landslide Hazard and Risk Assessments: Best Practice Guide for Proposed
Electricity Generation Developments is a document that provides guidance on the assessment of fandslide

Jennings O'Donavan
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hazard and risk in peatland areas, particularly in relation to proposed electricity generation developments. The
document is published and written in context of Scotfish peatlands, however in the absence of relevant guidance,
it is widely accepted as relevant guidance in Ireland.

The guide emphasizes the need for a comprehensive assessment of landslide hazard and risk in peatland areas,
which is particutarly important due to the unique characteristics. of these environments. Peatlands are often found
in areas of high rainfall, and the accumulation of peat can result in unstable ground conditions, which can
increase the risk of landslides.

The guide provides a step-by-step approach to landslide hazard and risk assessment, including the identification
of potential landsfide friggers, the characterization of the peatiand environment, the assessment of landslide
susceptibifity, and the estimation of landslide hazard and risk. The guide also provides guidance on the selection
of appropriate methods for landslide hazard and risk assessment, such as field mapping, remote sensing, and
numerical modelling. The guide emphasizes the importance of stakeholder engagement and communication in
the landslide hazard and risk assessment process, particularly in relation to proposed electricity generation
developments, which can potentially have significant impacts on the surrounding environmental receptors and
communities. The guide covers the following aspects which should be included in the site risk assessment;

e Sampling Regime: The gtide recommends a sampling regime that includes both surface and subsurface
surveys, using techniques such as; depth probing, gouge coring, trialpitting, drilling, and geophysical
surveys. The aim is to obtain a comprehensive understanding of the geology and hydrogeology of the
site, as well as the depth and condition of the peat layer.

o Assessment of Desk Top Data: The guide recommends an assessment of desktop data to identify
potential sources of instability, such as steep slopes, drainage features, and areas of peat degradation.
This assessment should be based on available data sources such as geological maps, aerial
photographs, and LiDAR data.

» Degree of Geomorphological Assessment: The guide recommends a high degree of geomorphological
assessment, using methods such as aerial photography interpretation and field mapping to identify
potential instability features such as landslides and erdsion channels. Many sources of data can input to
the interpretation of stability risk at any particular location, and field reconnasance is also a valuable tool
in this repsect.

» Interpretation of Data: The guide recommends a detailed interpretation of all data collected, including the
results of field surveys and laboratory testing. This should involve the identification of key parameters
such as peat depth, soil properties, and groundwater levels or saturation, as well as the integration of all
available data to develop a comprehensive understanding of the potential for instability. This can resultin
screening out peat stability risk, for example; in areas of extensive shallow bedrock or bedrock outcrops,
or areas with very minor inclines. Conversly, high risk areas can potentially be identified by desk top
assessment alone, for example; steep slopes in excess 15 degrees, or areas with historical stability
issues or histeric landslides.

¢ The development of numerical madels for peat stability risk assessments has been driven by advances in
computer technology (e.g. QGIS) and modeling techniques, as well as an increased awareness of the
risks associated with peat instability. The use of numerical modeling in peat stability risk assessments
typically involves the following steps:

o  Development of a conceptual model: This involves the development of a conceptual mode! of the
site based on the resulls of field investigations and laboratory testing. The concepiual model
should inciude information on the geometry and properties of the peat layer, as well
hydrogeological characteristics such as pore water pressure or bul unit weight (saturation).

o Selection of appropriate modeling technigues: There are a variety of modeling technigues that
can be used to simulate peat stability, including finite element and finite difference methods. The
selection of an appropriate modeling technique will depend on the specific characteristics of the
site and the goals of the assessmaent.

o Calibration and validation of the model: The model is calibrated and validateéd using data
collected during field investigations and laboratory testing. This involves adjusting model
parameters to improve the match between simulated and cbserved data.

. . . . . ELOPMENT
Overall, the guide emphasizes the importance of a comprehensive and integrated ap ey peat Iandssﬁﬁw¢
hazard and risk assessments, which includes a thorough sampling regime, an asge ent of deskiop data, a
high degree of geomorphological assessment, and a detailed interpretation of a data collected. By follgwi gs
these guidelines potential hazards and risks associated with peat instability can be gegtma%é%.ag& -
effectively. .
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2.2.2 Desktop baseline characterisation & approach

The site and proposed development are assessed using QGIS mapping software with relevant environmental
data layers published by relevant bodies including; EPA, and GSI.

Open source Global Digital Elevation Model (DGEM) data is used to determine the general nature of the
topography at the site, including interrogating elevation data to determine slope inclines across the site.

Areas of the site undergo preliminary risk assessment and development constraints are identified and mapped.
This will include slope inclines >8 degrees, 50m and 150m surface water or other environmental receptor buffers,
etc. This data is used to inform the initial design phase of a project and to scope the site survey and sampling
regime.

On completion of the initial phases of site surveys, georeferenced data is compiled and mapped in QGIS along
with the initial desktop data. The site undergoes further preliminary risk assessment, preliminary modelling and
constraints are updated and the process repeats i.e. phase 2,

Other environmental data, including peatland ecological data is incorporated where relevant. (

2.2.3 Peat depth probing & topography assessments

Peat depth probing was undertaken at the site including at each proposed potential turbine location, at proposed
locations for other infrastructure, and elsewhere on site where desktop assessment could not screen out stability
risk.

Depth probing was conducted using a fibreglass depth probe and at each survey point the depth of peat, local
incline (incline within a c. 5-10 m radius of the survey point) and grid reference (Irish Grid) were recorded. Notes
on observations were also recorded including time of taking photographs, presence of drains etc.

A number of inferred peat depth probe points with a value of 0.5m, distributed in 2 no. transects at proposed turbine
focation T2. The inferred transects are intended to assess variability of peat stability corresponding with variability
of incline, and to risk assess stability in close proximity to sensitive receptors.

2.2.4 Peat gouge coring & qualitative assessments

Gouge coring of peat was carried out to a limited extent (peat depth generally shallow). Peat quality assessment R
were made at existing cuttings and during trial pitting. {

2.2.5 Piezometeér installation & groundwater assessments
Not applicable. Peat depth at the site observed to be shallow generally at the site.

2.2.6 Topography & substrate topology

Using available topographical data provided for the site and peat thickness / depth data obtained during MEL
surveys, the topology (characteristics of a surface) of the substrate underlying the peat on site was assessed and
cross sections generated to evaluate variance from the surface topology.

2.2.7 Peat stability numerical assessment

This stability assessment has been undertaken using a relatively simple infinite slope stability approach (Boylan,
N, and Long, M, 2012} (derived from Bromhead’s formula (Scottish Gov., 2017)), as follows;
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For the purpose of this assessment, the above formula will be referred to as the FoS Formula.
Qualifying peat stability at all peat survey points and trial pit locations was done using the following parameters;

Table 1: Formula Parameters & Symbols

FoS Factor of Safety FoS
Cy Effective cohesion or Undrained Shear Strength kPa
Vi Butk Unit Weight of Peat kN/m3
z Depth to failure plain m
Slope Angle Degrees

The Factor of Safety (FoS) result will range from 0 to infinity, however the following ranges are prescribed ratings
as follows;

Table 2: Factor of Safety (FoS) Classifications {Scottish Gov., 2017)

Stable >1.3 Acceptable
Marginally Stable 1.0><1.3 Acceptable
Unstable <1.0 Unacceptable

As per the guidance listed in Section 2 of this report, FoS values of 1.0 or greater are considered acceptable in
terms of peat stability {Scottish Gov., 2017).

The assessment has been completed on the basis of 2 no. scenarios, which are as follows;

1. Scenario A — Peat stabifity in terms of the receiving environment as is, that is using the depth
of peat observed and recorded during site surveys.

2. Scenario B — Peat stability in terms of the in-situ peat with 1m fill {presumed peat) placed on
top, that is using the depth of peat observed and recorded during site surveys plus 1 metre fill
(depth + 1.0m). This is the assessment worst case scenario, and this will be used io assess
stability at proposed infrastructure locations.

Undrained shear strength (effective cohesion) (cu) has been derived by means of assessing moisture content
results, which is; there is a correlation between peat moisture content and shear strength (effective cohesion).
Shear vane testing has been carried out on the site however, shear vane test, or in situ barrel shear tests are not
considered representatuve of shear strength characteristics of the peat being assessed in terms of stability
assessment given numerous flaws with the test itself, namely. the shear vane test evaluates the shear strength
where by the force is exertedin a verhcal and cylindrical piane whlch is not mdlcatwe of forces-atplaywith-respect

(Boylan N, Jennings P & Long M., 2008).
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Figure 1: Correlation Between Moisture Content and Shear Strength of Peat (N. Boylan, P. Jennings & M.

Long, 2008)

The following table presents the typical minimum, average and maximum moisture content which been used to
determine indicative shear strength values for the Site.

Table 3: Peat Moisture Content Range & Indicative Shear Strength

Minimum, 200 >20
Average 750 10-20
Maximum 1500 <10

For the purpose of assessing peat stability for the Site a conservative undrained shear strength (effective cohesion}
value will be used in numerical assessments, i.e., 3.5 kPa.

In situ bulk density (kg/m?), or bulk unit weight (kN/m3) of peat (y) is typically within the range of 900-1100 kg/m?
(Munro R, 2004), or 8.8-10.8kN/m3. For the purpose of assessing peat stability for the Site a conservative bulk unit
weight value will be used in numerical assessments i.e., 11kN/m3.

The depth to failure plane (z) is presumed to be thickness or depth of peat at any given sampling peint being
assessed, however it should be noted that the failure plane can potentially be within peat {peat on peat movement),

or the substrate i.e., weathered rock or underlying soils.

Slope angle (a) is presumed to be topographical incline measured on site / evaluated using high resolution elevation
data at any given sampling point being assessed, however it should be noted that the slope angle (a) relates to the
failure plane angle, which is presumed to be the peat and substrate interface, and which is presumed to be parallel
to the surface when using FoS Formula (Infinite Slope Formula). in reality the underlying substrate is unlikely to be

parallel to the surface topology.

It should be noted that FoS Formula does not account for forces related to the toe and head of an area or mass of
soil with the potential for mass movement, which is; in reality the Infinite Slope formula will likely exaggerate stability

conditions negatively.
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The following table lists parameter values, including inferred conservative parameter values used in numerical
assessments.

Table 4: Formula Parameters, Symbols & Inferred Conservative Values

Y escription
Cu Effective cohesion 3.5 kPa
¥ Bulk Unit Weight of Peat 11 KN/m3
Z Depth to failure plain Depth of Peat m
a Slope Angle Surface Topography Degrees

2.2.8 Risk Matrices & Ranking

In assessing the risk in relation to peat stability on site it is important to rate the risk in terms of the hazard, the.
( likelihood and the consequences if any such issue should arise. Therefore, the slope stability risk assessment
: considers the following parameters, which are assessed by means of a series of risk matrices (Scottish Gov., 2017).

Table 5: Parameters Included in Risk Matrices and Assessed

ategor escriptiol
Landslide History Considers the likelihood of landslide events ocourring based on the
history of the site, including the current site use.
Factor of Safety As deséribed above, includes the following;

¢ Peatdepth

¢ Peat quality / condition

¢  Moisture content

s Incline (surface topography)
» Shear strength

+ Bulk _unit weight of peat

Substrate Topology Identifying and qualifying variance in substrate topology and qualifying
variance from theory underlining the stability formula used i.e., infinite
Slope (Parallel and no foot and head forces)

Significance of Receptor Qualifying potential receptors in terms of significance.

Distance to Receptor Qualifying localised proposed development-areas in terms of distance to
nearest receptor.

Considering the above parameters, the stability assessment follows the following steps;

1. FoSraw - Assess the site in terms of soil stability using the Fo$ Formula and calculate a Factor of
Safety (FoS) using the raw data. This step is considered as preparation of the data obtained for
the site i.e., translating the data to a value related to stability, and is not considered the final output
of the stabilily assessment.

2. FoSnossits - Assess the FoSraw values in terms of suitability of the application of FoS Formula
by considering the history of landslides in relation to the proposed site, and the topology of the
substrate compared to the surface topology of the site, This is done by means of a risk matrix-
which qualifies the point, and also applies a coefficient for the next risk assessment step.

3. Risk Ranking RRsr - The FoSanwsten data is assessed in ferms of significance of a
receptor, This is done by means of a risk matrix which qualifies the point, and-® 56°
coefficient for the next risk assessment step. _\@bo

4. Risk Ranking RRp ~ The RRsr data is assessed in terms of distance fo 2 ciated receptar. %q_\ﬁ

( is done by means of a risk matrix which qualifies the point. Gy .2_“’23 .
8 )\3\‘\. |
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Results and conclusions made by means of the above risk assessment are viewed as two tiered, that is;

1. The likelihood of a stability issue or landsiide while considering the significance of the receptor
(RRsk).
2. The consequence of a stability issue or landslide while considering the distance to the receptor
{RRp).
For example, (1} The risk of a stability issues or landslide occurring at location X and impacting on receptor Yis
negliglb!e {2) Considering the short distanice from location X to receptor Y, in the unlikely event that an issue did
arise the risk of adverse impacts effecting receptor Y is moderate.

Risk Matrices are presented in Appendix I.

2.2.9 Interpretation of Results.

Results of the numerical stability risk assessment are modelfled / mapped and interrogated in the context of site
topography, site conditions, the Project and receptor sensitivity and suscept;bﬂ:ly interpretation of results in the
context of the development, activity and any potential consequences is an important step of the slope stability risk
assessment. It is important to consider groups of data sets and site-specific dynamics at a particular location (for
example, at a proposed turbine location) and to qualitatively risk assess stability in the context of all cbserved site
characteristics, including topography, substrate topology, geclogy, hydrogeology, and hydrology, etc. For example;
data might indicate a single point of unacceptable FoS / stability, however this needs to be considered in context
‘of neighbouring data and actual site conditions, such as the presence of deep peat within a localised basin confined
by shallow bedrock at the surface at neighbouring points, that is; deep, “unstable” peat (by numerical model)
observed to be confined by shallow bedrock does not equate to an elevated risk of a catastrophic landslide event
occurring, but does equate to potential localised stability issues arising if excavating at that particular location with
deep peat.

In turn, any potential stability hazard must be considered in risk assessments in terms of potential consequences
to receptors, and not simply likelihood of a stability issues arising. For example, in an area with low risk in terms of
stability or Factor of Safety (FoS), but immediately and directly upgradient of a sensitive receptor such as a surface
water body, in the unlikely event (low risk = acceptable FoS) that a significant stability issue should arise, due to
the proximity to the receiving receptor the consequences of such an event have the potential to be significant.

The following table presents the interpretation of stability risk assessment data in the context of stability, or factor
of safety (FoS) (Adjusted, Scenario B) at each significant development infrastructure unit.

2.3 Subsoil & Slope Stability Risk Assessment Methodology

2.3.1 Subsoil stability numerical assessment

This stability assessment has been undertaken in a similar manner to the peat stability assessment. However, due
to the limited data available (compared to number of peat depth probing locations} qualifying stability in subsoils at
the Site will infer data obtained at nearest neighbour trial pit locations.

Subsoils abserved on site generally are classified as follows;
» Clayey, silty, sandy, GRAVEL {or TILL) with coobles and boulders.

The undrained shear strength observed in till subsoils at the Site ranged from 15 to 180kPa (Appendix B). This
data is not considered highly reliable due to numerous site-specific factors including particle size distribution of
subsoils, particularly with high gravel / cobble content in this instance.

The undrained shear strength for inorganic silty sandy sails is typically in the range of 50 to 75kPa but is highly
variable depending on the particular particle sizes and their character comprising the soil. It should be noted
saturation / pore water pressure can also dramatically impact and reduce shear strength, or cohesion values in
soils.

Page 12 of 43
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For the purpose of assessing subsoil stability for the Site a conservative undrained shear strength (effective
cohesion) value will be used in numerical assessments, i.e., 40 kPa.

In situ bulk density (kg/m3}, or bulk unit weight (kN/m?) of soils/subsoils {y), namely silty sandy subsails, is typically
within the range of 2500 to 2700 kg/m3, or 24.5 to 26.5 kN/m3. For the purpose of assessing subsoil stability for the
Site a conservative bulk unit weight value will be used in numerical assessments i.e., 27 .0 kN/m?.

The depth to failure plane (z) is presumed to be thickness or depth of subsoils at any given sampling peint being
assessed. However, subsoil depths will be inferred in areas of the site with limited data. It should be noted that the
failure plane can potentially be within subsoils {subsoil on subsoil movement), or the substrate i.e., weathered
vedrock. In relation to the Site specifically, it is important to note the presence of iron pan. Iron pan is a layer of
oxidised iron within the subsoil. The iron pan layer is relatively impermeable which can impede or significantly alter
groundwater movement in the subsoils. Under the right circumstances the iron pan layer can therefore become a
slip or failure plane. In such instances the failure plane has the potential to parallei to the overlying topography.

Slope angle () is presumed to be topographical incline measured on site / evaluated using high resolution elevation
data at any given sampling point being assessed, however it should be noted that the slope angle () relates to the
failure plane angle, which is presumed to be the peat and substrate interface, and which is presumed to be paralle!
to the surface when using FoS Formula (Infinite Slope Formula). In reality the underlying substrate (bedrock) is
unlikely to be parallel to the surface topology. However, considering the presence of iron pan in subsoils at the site
it is important to consider the potential for parallel failure planes when assessing stability at the site.

It should be noted that FoS Farmula does not account for forces related to the toe and head of an area or mass of
soit with the potential for mass movement, which is in reality the Infinite Slope formula will likely exaggerate stability
conditions negatively.

The following table lists parameter values; including inferred conservative parameter values used in numerical
assessments.

Table 6: Formula Parameters, Symbols & Inferred Conservative Values

ym 1P
Cu Effective cohesion 40 kPa
v Bulk Unit Weight of Peat 27.0 kN/m3
z Depth fo failure plain Depth of subsoll to | m
bedrock
a Slope Angle Surface Topography Degrees

2.3.2 Risk Matrices & Ranking

In assessing the risk in relation to subsoil stability on site it is important to rate the risk in terms of the hazard, the
likelihood and the consequences if any such issue should arise. Therefore, the slope stability risk assessment
considers the following parameters, which are assessed by means of a series of risk matrices (Scottish Gov., 2017)

Table 7: Parameters included in Risk Matrices and Assessed

ategory escription: ~
Landslide History Considers the fikelihood of landslide events og€lifring basedﬁo‘ﬁst@
history of the site, including the current site use,/ & LB\ 'L -
Factor of Safety As described above, inciudes the following; { ‘E) 3\“‘
« Subsoil depth (to failure plain) \ ~
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scription

e  Subsoil composition (PSD)
¢ Moisture content

s Incline {(surface topography)
e Shear strength

s Bulk unit weight of subsail

Substrate Topology Identifying and qualifying variance in substrate topology and quatifying

variance: from theory underlining the stability formula used i.e., Infinite
Slope {Parallel and no foot and head forces)

For the purposés of considering worst case conditions (the
potential for iron pan and parallel failure plains), substrate topology
is considered parallel.

-Significance of Receptor Qualifying potential receptors in terms of significance.

Distance to Receptor Qualifying localised proposed development areas in terms of distance to

nearest receptor.

Considering the above parameters, the stability assessment follows the following steps;

5.

FoSraw - Assess the site in terms of soil stability using the FoS Formula and caleulate a Factor of
Safety (FoS) using the raw data. This step is considered as preparation of the data obtained for
the site i.e., translating the data to a value related fo stability, and is not considered the final output
of the stability assessment.

FoSapiusten - Assess the FoSraw values in terms of suitability of the application of FoS Formula
by considering the history of landslides in relation to the proposed site, and the topology of the
substrate compared to the surface topology of the site. This is done by means of a risk matrix
which qualifies the point, and also applies a coefficient for the next risk assessment step.

Risk Ranking RRsr - The FoSapiusten data is assessed in terms of significance of asscciated
receptor. This is done by means of a risk matrix which qualifies the point, and also applies a
coefficient for the next risk assessment step.

Risk Ranking RRo — The RRsr data is assessed in terms of distance to associated receptor. This
is done by means of a risk matrix which qualifies the point.

Results and conclusions made by means of the above risk assessment are viewed as two tiered, that is;

1.

2.

The likelihood of a stability issue or landslide while considering the significance of the receptor
{RRsk).
The consequence of a stability issue or landslide while considering the distance to the receptor
{RRp).

For example, (1) The risk of a stability issues or landslide occurring at location X and impacting on receptor Y is
negligible. (2) Considering the short distance from location X to receptor Y, in the unlikely event that an issue did
arise the risk of adverse impacts effecting receptor Y is moderate.

Risk Matrices are presented in Appendix I.

Jennings O'Donovan
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3. Baseline Conditions

31 Site Description & History

There no recorded landslide events in close proximity to the Site {GSI, Accessed 2021).
There were no indications of stability issues or mass movement observed on the Site during site surveys.

The Site is mapped as having areas ranging from Low Risk to High Risk in terms of Landslide Stability, that is; full
spectrum of slope stability risk categories (GSI, ND). Larger areas of High-Risk landslide susceptibility are
associated with relatively expansive steep slopes.

Refer to EIAR baseline section for further information (Chapter 8: Soils and Geology).

3.2 Site Geology

Consultation with Geological Survey Ireland Spatial Resources (GSl) indicates that the bedrock at 1:1,000,000
scale the Site is underlain by;

. Gun Point Formation (GP) — Green-grey to purple medium to fine-grained sandstones, interbedded
with green and red to purple siltstones to fine sandstones.

The region contains a multitude of complex geological features however, there are no mapped faults or other
significant features underlying the area of the Site.

Rocky outcrops are common within the Site Boundary.
Refer to EIAR baseline section for further information {(Chapter 8: Soils and Geology).

3.3 Site Soils & Subsoils

Consultation with available maps (GS|) indicate that the soll type across the entire area of the Site, and the general
area in the region is mostly Blanket Peat and Till derived from Devonian sandstones with several significant areas
mapped as being Bedrock at Surface.

Peat depths observed on the Site are generally ‘Rock’ to "shallow’ with isolated pockets of moderately deep peat,
however depths at most sampling points are within the range of 0.0-0.5 m and areas with deeper, particuiarly
extremely deep peat have been avoided in terms of the Project footprint. Peat depths are mapped and presented
in Appendix A.

Peat guality assessment (by gouge coring / trial pitting / observations at cut locations) indicate relatively moderate
to high Von Post values {generally H5 to H8) across the Site.

Refer to EIAR baseline section for further information (Chapter 8: Soils and Geology).

3.4 Topography & Substrate Topology

ak , ridges

The topography at and in the immediate area surrounding the Site is highly variable with multiple

commonplace.
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Site observations indicate that the substrate topotogy varies significantly to surface topology. Highest rates of
variance are associated with areas which include deeper peat, that is; areas of deeper peat are contained with
“pockets” delineated by areas or ridges of shallow bedrock. Areas with generally shallower peat have less variance
from the substrate however such areas are indicatively low risk in terms of stabifity given the peat is shallow.

3.5 Hydrology & Climate

Three (3no.) mapped rivers run through and directly adjacent to the Site. Several extensive constructed drainage
channels associated with forestry, agriculture and peat cutting activities exist at the site,

Refer to EIAR baseiine section for further information (Chapter 9: Hydrology and Hydrogeology).

3.6 Receptors

Receptors associated with the Project footprint are generally limited to non-critical infrastructure and water bodies.

Receptors associated with the Project, which is; streams, rivers, lakes and groundwater, are considered highly
sensitive receptors considering;

. ‘Good’ WFD River status and objective to protect same.

. ‘Moderate’ WFD Lake (Carrigdrohid) status and objective to restore same to at least good status by
2027.

. The numerous downgradient designations (sensitive protected areas) associated with each of the two
associated catchments and the sensitive habitats and species associated with same.

* Designation of some downgradient surface water bodies and all groundwater bodies as sources of

drinking water (Sullane_050).

Ultimately, all surface water and groundwater associated with the Site is considered sensitive and must be
protected.

Risk to receptors must consider both the hazard, and likelihood of adversely impacting on any given sensitive
receptor, and therefore parameters such as; distance from potential source of hazard to receptor, pathway
directness and/or connectivity, and assimilative capacity of the receiving water body should also be considered.

Distance of proposed turbine and hard stand areas have been assessed in terms of distance to associates
receptors {surface water features), the results for which are presented in Appendix 1. ¢

Refer to EIAR baseline section for further information (Chapter 9: Hydrology and Hydrogeology).
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4. Site Investigation Data & Results

4.1 Peat Depth Data

Approximately 150 no. peat depth probe locations were assessed at the Site. Georeferenced and categorized peat
depth locations are presented in Appendix A. Peat depth data is presented in Appendix B. Number of probe
locations by Depth Category are presented in Table 8.

Table 8: Peat Depth Probe Points per Depth Category

A — Rock (0.00-0.01 m) 16

B — Very Shallow (0.01-0.5 m) 92

C — Shallow (0.5-2.0 m) 66

D — Moderately Deep (2.0-3.5m} 12

E — Deep (3.5-5.0 m} 1

F — Very Deep (>5.0 m) 0

TOTAL 187 {21 Inferred)

4.2 Trial Pit Data

A total of 16 no. Trial Pits were completed, logged and sampled at the Site. Trial Pit and Borehole locations are
presented in Appendix C. Trial Pit Logs are presented in Appendix D. Trial Pit and Site Investigation Photos are
presented in Appendix E. A total of 3 no. subsoil samples were obtained from the Site and tested for particle size
distribution (PSD). Subsoil laboratory certificates are presented-in Appendix G. '

Particle Size Distribution (PSD) Soil Description results for subsoils (BS 1377: Part 2: 1990: Clause 9} at the site
are presented in Table 9. Note: cobble size particles observed on trial pit log sheets and have likely been screened
out to a degree at the time of sampling.

Table 9: Reported Subsoil Description (PSD

8): ff
TP03-A2 (§51) [ 0.0 43.0 32.0 25.0 Very clayey very sandy GRAVEL
TP0O8-A2 (S51) 1 0.0 50.0 19.0 31.0 Slightly sandy gravelly CLAY
TP11-A2 {851} | 0.0 51.0 26.0 220 Very clayey very sandy GRAVEL

Cobbles were observed on site and were likely screened out at the time of sampling. Further details are presented

in Appendix D. iron pan was observed in several trial pits as listed in Appendix H, and presented in Appendix C,
Appendix D and Appendix E.

4.3 Borehole Data

A total of 1 no. rotary core borehole was completed, logged, and sampled at the Site. Borehole logs are presented
in Appendix F. Drill logs indicate that;

. Bedrock underlying the site is described as SILTSTONE (BHO11)

. Bedrock shows minor signs of weathering.

. Driller notes water strike at BHQ11 at ~2.50m bGL likley perched groundwater on t
bedrock. .
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Siltstone is mainly comprised of silt-sized particles. Silt-sized particles range between 0.002 and 0.0 3 milimeters
in diameter (BS 5930). They are intermediate in size between coarse clay on the small side and fine sand on the
large side.

Bedrock cores obtained were tested for Unconfined Compressive Strength (UCS) and Point Load Strength (PL).

Rock core testing laboratory certificates are presented in Appendix F. Unconfined Compressive Strength (UCS)
results presented in Table 10 indicate bedrock underlying the site is considered weak.

Table 10: Bedrock Core Laboratory Strength Testing Resuits
UCS Results Kn 233
UCS Results MPa 5.17
Rock Strength (UCS | BS 5930 Weak
MPa) BS EN ISO
14689

4.4 Peat Stability Risk Assessment Results

Review of peat stability assessment result data and maps as presented in Appendix | indicate that the factor of
safety is generally acceptable and very low to low stability risk across the site with the exception of minor isolated
areas or pockets of deeper peat.

Summary of risk at the site under varying conditions and scenarios is presented in in the following tables.

Table 11: Factor of Safety (Adjusted[ at Peat Probe Locations

FoS (Adj.) Scenario A
FoS (Adj.) Scenario B

Table 12: Risk Ranking (Distance) at Peat Probe Locations

RR {Dist.) Scenario A | 104 11 34 1

RR {Dist.) Scenario B | 81 27 37 5

Areas of elevated stability risk, even at a localised scale, are considered geo-hazards requiring mitigation. Geo-
hazards are presented in Appendix H.
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4.5 Peat Stability Risk Assessment Interpretation

Table 13: Peat Stability Risk Assessment — Factor of Safety {Adjusted) (Scenario B) at Main Infrastructure
Units presents the interpretation of stability risk assessment data in the context of stability, or factor of safety (FoS)
(Adjusted, Scenario B) at each significant development infrastructure unit.

Table 13: Peat Stability Risk Assessment — Factor of Safety (Adjusted) (Scenario B} at Main Infrastructure Units

™

Generally acceptable.

Data indicates peat stability is primarily
acceptable, with the exception of * pockets
of moderately deeper peat (marginally
acceptable / unstable at localised scale
north of proposed turbine locality).

Localised steep inclines and potential
for pockets of deep peat. Residual risk
= |ocalised stability issues.

Relatively extensive area of deep peat
to north / northwest of development
foolprint at T1. Development footprint
avoids this area however vehicular
movements must be managed, and
this area avoided completely.

T2

Generally acceptable with localised areas of
marginally stable FoS, localised areas of
unstable peat.

Data indicates that peat depth in the area is
generally shallow with relatively extensive
rock outcrops. Steep inclines in the area are
a key driver of unfavourable results.

1= localised stability issues.

Localised steep inciines and potential
for pockets of deep peat. Residuai risk

Proximity to receptor (river).

T3

Data indicates peat stability is primarily
acceptable, marginally acceptable.

Some locations on approach (access tracks)
possess locally unstable data due to
relatively higher localized slope angles,
and/or deeper peat however peat depths are
shallow.

Localised steep inclines and potential
for pockets of deep peat. Residual risk
= jocalised stability issues.

T4

Generally acceptable.

Data indicates peat stability is primarily
acceptable, with isolated pockets Marginally
acceptable.

Localised steep inclines and potential
for pockets of deep peat. Residual risk

= localised stability issues.

T5

Generally acceptable.

Data indicates peat stability is primarily
acceptable, with isolated pockets Marginally
acceptable.

Gy
AV A i
Localis,%?eep inclineﬁ&&teﬁtia

for po; ®ts of deep Residual ri

= locgliSed ste&%&t ues.
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Met Mast

Generally acceptable.

Data indicates peat stability is primarily
acceptable, with isolated pockets Marginally
acceptable.

Localised steep inclines and potential
for pockets of deep peat. Residual risk
= |ocalised stability issues.

Borrow Pit Generally acceptable. Localised steep inclines and potential
for pockets of deep peat. Residual risk
Data indicates peat stability is primarily = localised stability issues.
acceptable, with isolated pockets Marginally
acceptable,
Substation Data indicates peat stability is acceptable. | Potential for localised stability issues.

Very Low Risk in terms of Receptors

The following table presents the interpretation of stability risk assessment data in the context of stability, or factor
of safety (FoS) in context of receptor type (RR (SF)) and distance to receptor {RR(D}) at each significant
development infrastructure unit.

Table 14: Peat Stability Risk Assessment — Factor of Safety (Adjusted) (Scenario B) at Main Infrastructure Units

T Very Low to Low Risk Localised stability and drainage
network.

T2 Low to High Risk Localised stability and proximity to
sensitive receptor (river). Minor,
localised stability issues have the
potential ‘to have significant adverse
impacts on receptors.

T3 Very Low to Moderate Risk Localised stabilty and drainage
network.

T4 Very Low to Moderate Risk Localised stability and drainage
network. Limited data between
downstream receptors. Potential for
deep pockets of peat but peat depth
generally shallow. Max (GDEM)
incline = approx, 8 degrees, moderate
incline.

T5 Very Low to Low Risk Localised stability and drainage
network.

Met Mast Very Low to Moderate Risk Localised stability and drainage
network.
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Borrow Pit Very Low to Moderate Risk Localised stability and drainage
network.

Substation Very Low to Low Risk Localised stability and drainage
network.

4.6 Subsoil Stability Risk Assessment Results

Review of subsoil stability assessment result data and maps as presented in Appendix | indicate that the factor of
safety is generally acceptable and very low to low stabilily risk across the site {(areas assessed / trial pit locations™)
with the exception of minor isolated areas of steeper inclines and deeper till deposits (inferred”).

Summary of risk at the site under varying conditions and scenarios is presented in the following tables.

Table 15: Factor of Safety (Adjusted) at Trial Pit Locations

Acceptable Marginally Stable Unstable
FoS (Adj.) Scenario A | 16 0 0
FoS (Adj.) Scenario B | 14 2 0

Table 16: Risk Ranking (Distance) at Trial Pit Locations.

Very Low Low Moderate High
RR (Dist.) Scenario A | 14 1 1 0
RR (Dist.) Scenario B | 13 1 2 0

Based on the inferred conservative values applied to the above stability risk assessment, the factor of safety is
highly dependent on cohesive strength, which in turn is highly dependent on hydrogeological characteristics
including pore water pressure. Figure 2 presents potential varying Factors of Safety for subsocils at the Site
depending on varying cohesive strength and depths to failure plane.
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Inidcative Factor of Safety vs Depth for Site Subsoils
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Figure 2: Correlation Between Factor of Saféty, Cohesive Sfrength and Depth of Subsoils

Observations made during site walkovers include deep deposits of till in the northwestern area of the site
immediately north of T1. Iron pan was also observed in trial pits in those areas. The area is also extensively modified
in terms of constructed drainage for agricultural and forestry purposes.

Areas with potentially deep till deposits, steep incline {c. >15 degrees), potential for iron pan, and enhanced
opportunity for recharge to groundwater are considered to have elevated Moderate to High risk in terms of subsoil
soil stability.

Areas of elevated stability risk, even at a localised scale, are considered geo-hazards requiring mitigation. Geo-
hazards are presented in Appendix H.

4.7 Subsoil Stability Risk Assessment Interpretation

The following table presents the interpretation of stability risk assessment data in the context of stability, or factor
of safety (FoS) (Adjusted, Scenario B) at each significant development infrastructure unit.

Table 17: Subsoil Stability Risk Assessment — Risk Ranking (Distance) (Scenario B) at Main Infrastructure
Units

Tt Low Localised stability and drainage network.

T2 Low to Moderate Localised stability and proximity to sensitive
receptor (river). Minor, localised stability issues
have the potential to have significant adverse
impacts on receptors.

T3 Low Localised stability and drainage network.
T4 Low Localised stability and drainage network.
T5 Low Localised stability and drainage network.
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Met Mast |Low Localised stability and drainage network.
Borrow Pit |Low Localised stability and drainage network.
Substation |Low Localised stability and drainage network.
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5. Conclusions

Peat Stability

Peat depth across the site is generally very shallow to shallow with the exception of isolated pockets of moderately
deep peat delineated by shallow subsoils and/or bedrock at or near the surface, particularly in the NW of the site.
There was no very deep peat observed at the site. There is a relatively extensive area of deep peat north of the
proposed location for T1 and the associated access track. The footprint of the Project avoids this area.

The Factor of Safety (Adjusted) (Scenario B i.e., 1m surcharge) at peat probe locations is generally Acceptable
throughout the Site with occasional Marginal locations and some Unacceptable localities associated with relatively
steeper slopes coupled with relative peat depths.

Marginally Stable Locations, presented in yellow in Plate 7 above, are concentrated around Site Access tracks and
do not overlap with any hardstand areas with the exception of proposed location of T3. Unstable/Unacceptable
locations, denoted in red in Plate 7, are seen adjacent to the Site Access Tacks to the proposed substation location
and T1 as well as the proposed hardstand location of T3.

The Risk Ranking (Distance} Scenario B i.e., 1m surcharge) at peat probe locations is generally Very Lowto Low
with the exception of Moderate to High-risk point locations, outlined in Plates 1 - 5 above, mainly associated with
close proximity to sensitive receptors {e.g., mapped EPA rivers and artificial draining with direct linkage to rivers),
The location of these ‘Moderate Risk’ to ‘High Risk’ vary throughout the Site. All proposed turbine hardstand areas
are located outside of these elevated risk areas, with the exception of three No. points at T3, Site drainage maps
highlight the connection of forestry drains to the Sullane_010.

In summary, through the process of mitigation by design, the Development avoids areas where significant peat or
slope stability risk is highest. There remains a residual risk of displacement at a localised scale, which is inherent
with all construction / excavation activities particularly when dealing with peat. This is of particular importance to
consider when working in close proximity to sensitive receptors, for example; working near, over in surface water
features, or when designing drainage networks and the positioning of outfalls.

Subsoil Stability
Subsoils underlying the site are characterized generally as clayey sandy GRAVEL or TILL.

The Factor of Safety (Adjusted) (Scenario B i.e., 1m surcharge) at trial pit locations is genetally Acceptable with no
exception of marginally stable / unstable point locations.

The Risk Ranking (Distance) Scenario B i.e., 1m surcharge) at trial pit locations is generally Very Low to Low with
no exceptions of Moderate or High-risk point locations.

Rock Strength
Bedrock is slightly unweathered.
Bedrock strength at the Site is reported as Weak.

Reuse There is a risk that if used for track surfacing, the trafficked material will gradually degrade, potentially
leading to chronic siltation of drainage features or dust depending on meteorological conditions. Therefore, bedrock
material arising at the Site will be reused as fill material, Site Access Roads and Turbine Hardstands will be surfaced
with a harder rock imported to the Site.
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Geo-Hazards

A register of Geo-Hazards is mapped and presented in Appendix H.
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6. Caveats & Recommendations

The risk of landslides occurring on the proposed site under worst case scenario conditions (Conservalive values
and Scenario B (+1m)) has been determined to be generally very low to low however, the following points should
be noted; '

» The low risk classification is largely driven by shallow peat depths at sampling points associated with
proposed infrastructure locations, and by the undulating nature of the substrate topology, however the
potential for deeper areas of peat associated with the Project footprint suggests that soil stability at a highly
localized scale may give rise to some difficulty e.g. collapse of side walls in excavations, and subsidence
over time under newly installed floating hardstands {(on peat), etc. Such potential issues give rise to the
need for vigilance during and after the construction phase of the Project and it is recommended that all
works are supervised and monitored by a competent person (Geotechnical Engineer) through out the
consltruction phase, and that the site is monitored at a reasonable frequency during the operational phase
of the proposed development. The frequency of monitoring during the operational phase will be conducted
at a high frequency (e.g. weekly) during the initial months, and will reduce {e.g. monthly) gradually over the
following year minimum, or until site conditions are observed to be stable.

¢ The main infrastructure components such as the turbine hardstand areas avoid very sensitive areas of the
site. However, a portion of the proposed access track associated with the proposed watercourse crossings
are within 50m of a sensitive receptor (Sullane_010). Peat depths at these locations are shallow however
some moderately steep (>8 degrees) to steep (>14 degrees) inclines result in some localised unstable peat
data (0.5m peat depth inferred). Unstable peat data in the coritext of proximity to the dowsiream receptor
(RR(D)} results in a High Risk classification.

« Through EIA, consfraint identification and design process, the Project footprint avoids areas of significant
unacceptable risk, however this will include all aspects of the Project including; vehicte movements,
personell movements, temporary storage, etc. In-other words, the Project(including construction activities)
will be limited to the Project footprint, and will avoid areas of elevated risk. . Managament of excavation
arisings or any bulk material or equipment will consider proximity to these areas or geo-constraints, and
developer's or sub-contractors method statement and risk assessments will incorporate this into
operational and health and safety mitigation measures.
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