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1 Introduction

Gavin and Doherty Geosolutions (GDG) was requested by MKO Planning & Environmental Consultants
(MKO) to prepare a Peat and overburden Management Plan (PMP) on behalf of Wingleaf Ltd., as part
of an application for planning permission to Cork County Council to construct a renewable energy
development on the site of the original wind farm located in the townlands of Cappaboy Beg,
Derreendonee and Curraglass, Co. Cork. The proposed wind farm layout and peat depth plan is
presented in Appendix A.

GDG has been involved in many wind farm developments in both Ireland and the UK at various stages
of development i.e. preliminary feasibility, planning, peat stability assessment, design and
construction. The GDG team, made up of engineering geologists, geomorphologists, geotechnical
engineers and environmental scientists, have developed expertise in the design and construction of
developments in areas of peat.

This PMP has been prepared with consideration of industry best practice relating to wind farm
construction and peatlands. This best practice includes:

e Draft Revised Wind Energy Development Guidelines. Department of Housing, Planning and
Local Government (2019);

e Good practice during wind farm construction. A joint publication by Scottish Renewables,
Scottish Natural Heritage, Scottish Environment Protection Agency, Forestry Commission
Scotland (2015);

e Scottish Government, Guidance on Developments on Peatland — Site Surveys (2014);

e Guidance on the Assessment of Peat Volumes, Reuse of Excavated Peat and the Minimisation
of Waste, Scottish Renewables and SEPA (2012); and

e Floating Roads on Peat, Scottish Natural Heritage (2011).

Many of the publications listed above have been developed by the Scottish Government which are
considered to be best practice in Ireland and are therefore appropriate for refer to within this PMP

This PMP and compliance with it shall not relieve the developer of any obligations to undertake
detailed ground investigations or geotechnical design prior to construction or any obligations relating
to other aspects of the environment.

1.1 Proposed development

The Curraglass Renewable Energy Development site is located in Co. Cork. The site is located
approximately 5.6km northeast of Kealkill and 5.5km southwest of the village of Ballingeary.

The previous wind turbines at the site were granted planning permission in 2002 and the site was
constructed and became operational in 2006. The turbines were removed in June 2018 as they had
reached the end of their productive lifespan. The previous development consisted of 10 turbines, with
a hub height of 50m and a total tip height of 75m.

Curraglass Renewable Energy Development 1 19162-002-03
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Wingleaf Ltd. is now seeking to optimise the site with a renewable energy development comprising 7
turbines with a tip height of up to 178.5 metres.

The full description of the proposed development, as per the public planning notices, is as follows:

1. Up to 7 no. wind turbines with an overall blade tip height of up to 178.5 metres and all
associated foundations and hard-standing areas;

2 No. borrow pits;

1 No. permanent meteorological mast with a maximum height of up to 112 metres;
Upgrade of existing and provision of new site access roads;

Upgrade to existing access junction;

o vk wnN

A 38kV electricity substation, including 4 no. battery storage containers, 1 no. control

building with welfare facilities, associated electrical plant and equipment, security fencing,

wastewater holding tank,

7. Forestry Felling;

8. Atemporary construction compound;

9. Site Drainage;

10. All associated internal underground cabling, including underground grid connection cabling
to the existing overhead line; and

11. All associated site development and ancillary works.

1.2  Scope of report

This report contains the following:

e A summary of construction activities on-site;
o A review of peat conditions on-site;
e Preliminary road construction types;
o Methodologies for the construction of each type of access road and typical road
construction details;
e Summary of borrow pits on-site and typical detail drawings; and

Guidelines for handling and storing of excavated peat;

Preliminary earthworks volumes;

General recommendations for good construction practice.

1.3 Summary of construction activities

For the construction phase, the activities that are considered likely to generate peat and spoil are as
follows:

1. The upgrade and widening of existing founded access roads.
2. The construction of new excavated roads. We note that floating road construction does not
require peat excavation.

Curraglass Renewable Energy Development 2 19162-002-03
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3. Excavations for turbine bases, hardstandings, met mast, substation, construction compounds
and borrow pits.
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2 Peat conditions and stability

GDG visited the site on 21° January 2020 and 6™ February 2020 to carrying a site walkover and peat
probing.

The depth of peat varies across the site. Readings typically ranged from 0.0m to 2.0m.

There is a discrete area of deep buoyant peat (soft, waterlogged and unstable underfoot) observed
adjacent to, but offset from, an existing access roadway (see Figure 2-2). The maximum peat depth
measured locally in this area was 5.5m but the proposed site infrastructure avoids this area other than
the upgrade of an existing road.

Across the site, there is evidence that peat has been side-cast during previous construction works. In
these areas, the probe was unable to penetrate to full depth due to either peat compaction or due to
the abundance of float (loose rock) within the side-cast peat itself.

The peat was generally observed in existing road cuttings as fibrous and compact, however, the peat
is waterlogged in some limited locations, as can be expected.

A detailed breakdown of the site observation at each turbine can be found in the Peat Stability Risk
Assessment produced for the development by GDG (2020). Key observations are presented in Figure
2-1 and Figure 2-2.

Figure 2-1 Left: Excavation exposing a thin layer of peat over till at proposed T4. Right:
Waterlogged peat in the vicinity of the proposed temporary compound.

Curraglass Renewable Energy Development 4 19162-002-03
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Figure 2-2 Area of buoyant peat (soft, waterlogged and unstable under foot) 250m west of T2

The location of the buoyant peat is indicated in Appendix A as a safety buffer area and has been
avoided in the project design.

2.1 Peat stability risk assessment

Particular restricted areas have been identified as part of the Peat Stability Risk Assessment (GDG,
2020) for this development (Ref: 19162-002) and are shown presented in Appendix A.

These consist of:

e Safety buffer areas 01 and 02 — areas which shall be restricted for construction and should not
be used for storage or side casting of peat or any overburden materials.

e Peat stockpile restriction 01, 02 and 03 — areas that are not restricted for construction but
shall not be used for stockpiling of peat or any overburden materials.

Curraglass Renewable Energy Development 5 19162-002-03
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3 Road construction types

Existing roads will need to be upgraded and new access roads will need to be constructed at the
Curraglass Renewable Energy Development. The following factors are considered in the preliminary
proposals for road construction types:

e Constructability;

e Serviceability requirements for construction and wind turbine delivery and maintenance
vehicles;

e Peat depth;

e Horizontal longitudinal and cross fall gradient of the roads;

e Minimisation of excavation arisings; and

e The requirement to minimise disruption to peat hydrology.

Whilst the above key factors are used to determine the road design the actual construction technique
employed for a particular length of road will be determined on the prevailing ground conditions
encountered during the detailed site investigation and road design stages.

Floating roads minimise the impact on the peat, particularly peat hydrology. As there is no excavation
required no peat arisings are generated. However, where the underlying peat has insufficient bearing
capacity or due to topographic restrictions, a founded type access road may be more suitable.

The preliminary road construction details proposed for the development are summarised below in
Table 3-1. Typical details of the road construction types are included in Appendix B.

Table 3-1 Road construction types

Construction method Detail Construction
reference type
Construction of new roads A Founded
U de of existi d B Founded
rade of existing access roads
Pg g C Floating

Itis anticipated that the majority of the roads will be a founded construction (Detail A and B), although
a methodology and a detail (Detail C) is provided for upgrading of floating access roads, to account for
the unlikely case that is found to be necessary during detailed design or construction. As per the figure
in Appendix A.1, all existing road infrastructure will typically be that of an upgraded founded
construction method (B), whereas all new roads will typically be that of a new founded construction
method (A). The final road construction and extents of each construction type used will be determined
at detailed design stage.

General construction methodologies are presented in the following sections. This methodology aims
to minimise impacts on the stability of the peat and may be amended following detailed design prior
to construction. The methodology is not intended to cover all aspects of construction such as drainage

Curraglass Renewable Energy Development 6 19162-002-03
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and environmental considerations. Inspection and monitoring plans should be implemented during
construction for each methodology to monitor peat stability.

3.1 Construction methodology for new roads

The general methodology to construct new founded roads (i.e. See Detail A of the typical road
construction detail drawings presented in Appendix B) is presented below.

1. Excavation of the new access road to competent strata (see Section 5 for guidance on the
correct handling and storage the different peat layers).

a. For excavations in overburden and peat, side slopes shall not generally be greater
than 1(V): 2 or 3(H), respectively. Slacker slopes may be required if localised areas of
weaker peat are encountered.

b. Drainage shall be installed to divert surface and groundwater from the construction
areas.

2. Placement of granular fill in layers following the designer’s specification (typically 200mm, but
which will be subject to detailed design).
3. Access roads to be finished with a layer of capping across the full width of the road.

a. A layer of geogrid/geotextile may be required at the surface of the existing access

road following the designer’s specification.

The presence of excavations can destabilise the road. Temporary excavations, where required, should
be excavated in short lengths and backfilled as soon as practicable.

Spoil materials can be side-cast on the upslope side of roads only, where slope and ground conditions
allow. Side cast materials should be placed to heights of typically 1m and widths of 2 to 3m unless
specific site-specific designs allow larger volumes of to be placed. Large stockpiles of materials shall
not be placed on or adjacent to floated access roads. This is to avoid bearing failure of the underlying
peat.

Particular buffer areas have been highlighted in the peat stability risk assessment report prepared by
GDG (2020) for this development (Ref: 19162-002) and are shown presented in Appendix A.

These consist of:

e Safety buffer 01 and 02 — areas which will be construction buffer zones
e Peat stockpile restriction 01, 02 and 03 — areas that shall not be used for stockpiling of peat
or any overburden materials.

3.2 Construction methodology to upgrade existing roads

The general methodology to upgrade existing founded roads (i.e. See Detail B of the typical road
construction detail drawings presented in Appendix B) is presented below.

1. Excavation on one or both sides of the existing access road to competent strata.

Curraglass Renewable Energy Development 7 19162-002-03
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a. For excavations in peat and overburden, side slopes shall not generally be greater
than 1(V): 2 or 3(H), respectively. Slacker slopes will be required where areas of
weaker peat are encountered.

2. Benching of existing road and placement of granular fill in layers, following the designer’s
specification.

3. Overlay of the existing access road with selected granular fill following the designer's
specification.

a. Where coarse granular fill has been used in the existing floated access road make-up,
a layer of geogrid should be placed on top of the existing floated access road.

4. Access roads to be finished with a layer of capping across the full width of the road.

a. A layer of geogrid/geotextile may be required at the surface of the existing access

road following the designer’s specification.

The general methodology to upgrade existing floating roads (i.e. See Detail C of the typical road
construction detail drawings presented in Appendix B) is presented below. As noted, it is not
anticipated that this will be necessary on site, but is included to account for the unlikely case that this
construction is found to be necessary during detailed design or construction.

1. Placement of tree brash and/or a geotextile onto on one or both sides of the existing access
road directly onto the peat surface, following the designer’s specification.

2. Benching of existing road and placement of granular fill and reinforcing geogrids in layers
following the designer’s specification, with due regard to any settlement of peat anticipated
for the widened area.

a. It may be necessary to stage the widening to maintain peat stability —i.e. to reduce
rate of placement of fill to allow the peat layers to consolidate and increase in
strength.

b. It may be necessary to anchor the geogrids into the existing roads which would
require significant benching of existing roads.

3. Overlay of the existing access road with selected granular fill following the designer's
specification.

a. Where coarse granular fill has been used in the existing floated access road make-up,
a layer of geogrid should be placed on top of the existing floated access road.

b. The surface of the existing access road should be graded/levelled before the
placement of any geogrid/geotextile, where necessary (to prevent damaging the
geogrid/geotextile).

4. Access roads to be finished with a layer of capping across the full width of the road.

a. A layer of geogrid/geotextile may be required at the surface of the existing access
road following the designer’s specification.

Where there are cross slopes, any road widening works required should be carried out on the upslope
side of the existing access road, where possible. Particular design details will be required at detailed
design at the transitions between floating and founded roads to smooth out differentials settlements
between the two construction types.

Curraglass Renewable Energy Development 8 19162-002-03
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4 Borrow Pits

Two borrow areas are proposed for the development, namely Borrow Pit 1 and Borrow Pit 2 as
shown in Appendix A and C. The peat depths within the development footprints of the borrow pits
are generally less than 1m.

The rock within each proposed borrow pit footprint will be removed by either breaking or blasting
depending on its excavatability, which will be determined from a ground investigation carried out at
each of the proposed borrow pits. The excavated rock from the borrow pits will be used in the
construction of the infrastructure elements (turbine bases, roads, etc.) at the wind farm. A typical
excavation profile for each borrow pit is shown in Appendix C. Where necessary, the project design
engineer will determine the appropriate depth of excavation.

Slopes within the excavated rock formed around the perimeter of the borrow pits should be formed
at stable inclinations to suit local in-situ rock conditions. An interceptor drain should also be installed
upslope of the borrow pit, where necessary. This drain will divert any surface water away from the
borrow pit and hence, prevent water from ponding and lodging on the re-instated borrow pit area.

Upon removal of the rock from the borrow pit, it is proposed to reinstate the borrow pit using
surplus excavated peat and spoil. The contractor excavating the rock will be required to develop the
borrow pits in a way which will allow the excavated peat and spoil to be placed safely. It is proposed
to place peat to approximately 2m deep across the base of the borrow pit.

It may be necessary to construct cells/rock buttresses or leave upstands of intact bedrock within the
borrow pits to help contain the reinstated peat and overburden. This will allow for the safe
placement and grading of the materials using dumper trucks and excavators.

The typical layouts of both borrow pits are presented in Appendix C.

Curraglass Renewable Energy Development 9 19162-002-03
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5 Handling and storing excavated peat

e (Care shall be taken during peat excavation to ensure it is segregated from other soil types,
therefore, particular care should be taken to review recorded peat depths.

e Peat shall be separated and stored by type, namely the acrotelmic and catotelmic layers.

o Acrotelm (top about 0.3 to 0.4m of peat) is generally required for landscaping and
shall be stripped and temporarily stockpiled for re-use as required. Acrotelm stripping
shall be undertaken before the main excavations.

o Where possible, the acrotelm shall be placed with the vegetation part of the sod
facing the right way up to encourage the growth of plants and vegetation.

o All catotelm peat (peat below about 0.3 to 0.4m depth) shall be moved immediately
on excavation to the designated areas.

e Construction sequence planning shall minimise the time that peat is stockpiled before reuse.

e Peat stockpiles shall not be allowed to substantially erode or become dry.

e Material stockpiles shall be located at least 50m away from watercourses, including site
ditches, to reduce the potential for sediment to be transferred into the wider hydrological
system.

e Peat stockpile locations should be selected to limit re-handling as far as reasonably possible.

e Excavated peat shall be stored and reused within that immediate area to ensure peat is used
to restore peatland habitat.

e The Contractor shall consult the Ecological Clerk of Works (ECoW) to agree on locations for
material stockpiles and consider minimising impacting sensitive ecological receptors.

e The Contractor shall consult the site Geotechnical Engineer and review and take into account
the Peat Stability Risk Assessment 19162-001 by GDG (2020), to avoid the risk of peat
instability in peat excavations, peat stockpiling and all material stockpiling in areas underlain
by peat.

e Run-off from stockpiles shall be directed through the site drainage system that shall include
silt fences, settlement ponds and other drainage measures as described in Section 4.6 of the
EIAR. This is detailed in the Contractor’s Construction and Environmental Management Plan.

The following particular recommendations/best practice guidelines for the placement of peat & spoil
alongside the founded roads should be considered and taken into account during construction.

e Peat and spoil shall be side-cast along founded roads only where it can be placed in a stable
formation i.e. where the topography and ground conditions allow.

e Peat and spoil shall only be cast to safe heights and slope angles, considering the topography
and the ground conditions. This height shall generally be up to 1m, and the slopes shall be not
greater than 1 (v): 2 or 3 (h) unless a site-specific assessment during detailed design indicates
a greater height and angle is safe.

Curraglass Renewable Energy Development 10 19162-002-03
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The following particular recommendations/best practice guidelines for the placement of peat & in
borrow pits should be considered and taken into account during construction.

e Where possible, the surface of the placed peat & spoil should be shaped to allow efficient run-
off of surface water from borrow pit areas.

e Silting ponds may be required at the lower side/outfall location of the borrow pits.

o Alayer of geogrid to strengthen the surface of the placed peat & spoil within the borrow pits
may be required.

e Infilling of the peat &spoil should commence at the back edge of the borrow pit and progress
towards the borrow pit entrance/rock buttress. The contractor excavating the rock will be
required to develop the borrow pits in a way which will allow the excavated peat & spoil to be
placed safely.

e The height of the rock buttresses constructed should be greater than the height of the placed
peat & spoil to prevent any surface peat & spoil run-off. Buttresses up to 5m in height are
likely to be required.

6 Preliminary earthwork volumes

It is expected that peat excavation will be required for the following elements of the proposed
development:

Founded access roads;

Turbine foundations and crane hardstandings;
Substation compound;

Construction compound;

Meteorological mast foundation; and

oV ke wnN P

Borrow pits.

A preliminary estimate of the approximate volumes of excavation and fill needed to construct the
development was carried out. This was produced using typical limits to road and hardstand gradients
and using road and hardstanding thickness typical to the windfarm ground conditions. Peat probe
depths were reviewed to assess the depth of peat across the site. The average peat depth of 0.4m
across the site was incorporated into the model along with the site layout and preliminary alignment
to estimate the volume of peat expected to be excavated.

A breakdown of the estimated volumes are summarised in Table 6-1 to Error! Reference source not
found..

Table 6-1: Summary of preliminary excavation volumes
Excavated volume (m3)

Infrastructure Item Non-peat *
Overburden ** Rock **

Access Roads (including

cable trench) 13000 8500 33800

Curraglass Renewable Energy Development 11 19162-002-03
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Excavated volume (m3) ‘

Non-peat *

Infrastructure Item

FEER Overburden ** Rock ** ‘
Compound hardstanding 100 100 0
Substation hardstanding 800 0 0
Met mast hardstanding 200 50 150
Borrow Pit 1 2200 0 62000
Borrow Pit 2 1200 0 7600
Total 25,500 14,050 124,850

* The volume of peat versus non-peat material excavated has been estimated using the average peat depth
calculated across the site to define the basal surface of the peat.

** The breakdown of the constituents of the non-peat materials excavated (i.e. the ratio of overburden to rock)
is based on observations of rock and overburden exposures made during the site reconnaissance and desk study.

Peat generated during construction can be reused or reinstated across the development. Peat may be
reused for landscaping on edges of constructed infrastructure (including road verges, turbine
foundations) and shall be placed as soon as reasonably practical after construction. This shall act as
part of the landscaping restoration and tie-in with surrounding topography, reducing visual impacts
and restore the existing habitat. 4m of excavated peat and overburden is proposed to be placed in
borrow pit 1 as part of reinstatement. Borrow pit 2 may be backfilled with peat or overburden up to
2m deep, or deeper where site-specific detailed designs are produced. Potential peat
reuse/reinstatement volumes have been estimated and are also presented in Error! Reference source
not found..

Table 6-2: Summary of preliminary reinstatement volumes
Infrastructure Item Reinstatement volume (m3) ‘ Comments

Peat Overburden ‘

Placement of arisings (3m wide and 1m depth)
alongside existing and new founded roads,
where topography allows
This is a conservative estimate of the volume
of peat and overburden that will be required
for landscaping purposes at each of the
turbine locations.

Access Roads 11200

Turbine foundations
and crane 900
hardstandings

Compound Volumes for landscaping at these
hardstanding 0 infrastructures have been conservatively
- - omitted from preliminary calculations
Substation hardstanding 0
Met mast hardstanding 0
Borrow Pit 1 12300 12300 Assu.mes 2m of overburden and 2m of p.eat
reinstated along the base of borrow pit
Assumes 2m of peat (or overburden, as
Borrow Pit 2 4000 2000 required) reinstated along the base of borrow
pit
Total 28,400 14,300

Curraglass Renewable Energy Development 12 19162-002-03
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Table 6-3: Summary of preliminary fill volumes

Infrastructure Item Total fill required Capping material General fill
required required
Access Roads 91,200 11,200 80,000
Turbine foundatlor)s and 2800 6200 1600
crane hardstandings
Compound hardstanding 1000 1000 0
Substation hardstanding 5900 1100 4800
Met mast hardstanding 400 200 200
Total 106,300 19,700 86,600

The summary of preliminary earthwork volumes indicates that the peat storage capacity of the
development, namely that provided once Borrow Pit 1 and 2 are reinstated, is greater than the volume
of peat excavated for the various infrastructures. Temporary storage of peat will likely be required
during construction. It is recommended that suitably level areas, which do not have peat at surface,
can be used for the temporary storage of peat.

Curraglass Renewable Energy Development 13 19162-002-03
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7 General recommendations for good construction practice

To minimise the risk of construction activity causing potential peat instability, it is recommended that
the construction method statements for the project should also take into account, but not be limited,
to the guidance listed in Section 1, the general recommendations below together with the specific
recommendations above. Some of these general recommendations are already included in more
detail within the specific recommendations but are reiterated again.

e Avoidance of uncontrolled concentrated water discharge onto peat slopes identified as being
unsuitable for such discharge.

e All excavation shall be suitably supported to prevent collapse and development of tension
cracks.

e Installation and regular monitoring of geotechnical instrumentation, as appropriate, during
construction in areas of possible poor ground, such as deeper peat deposits

e Site reporting procedures to ensure that working practices are suitable for the encountered
ground conditions.

e Regular briefing of all site staff (e.g. toolbox talks) to provide feedback on construction and
ground performance and to promote reporting of any observed change in ground conditions.

e Routine inspection of wind farm site by the contractor to include an assessment of ground
stability conditions (e.g. cracking, excessive floating road settlement, disrupted surface,
closed-up drains) and drainage conditions (e.g. blocked drains, absence of water in previously
flowing drains, springs, etc.).
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Appendix A - Site maps
A.1 -Site layout and peat depth plan

A.2 - Factor of safety maps (from the peat stability risk assessment (GDG, 2020)) and derived peat
stockpile restriction areas

A.3 - Safety buffer map
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Appendix B - Typical road construction details
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Appendix C - Typical borrow pit details
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