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1.0 Introduction

The overall development will consist of a 10-year permission and 40 year operation for a solar farm in County
Cork, across a number of 4. land parcels (Northwest, Centre, Southwest and Southeast).

The site for the proposed development consists of the following:

Solar photovoltaic panels on ground mounted steel frames; inverter/transformer stations; underground
power and communication cables and ducts; boundary security fencing; 2 no. 33 kV medium voltage (MV)
control buildings; new internal access tracks associated drainage infrastructure; site entrance; CCTV/Lighting
posts; biodiversity enhancement, landscaping and all associated site services and works.

Installations of the interconnector cables comprise trenching for an underground medium voltage electrical
cable and associated joint slabs and infrastructure, for a distance in the local road of approximately 2,388
metres in length along the Youghal Park (L-3808), turning North along the L-7829 and 2,275 metres in length
along the solar farm land.

As part of a separate planning application, provision of a 220 kV electrical substation with electrical control
building, associated compound with palisade fence, power transformer and switchgear. Along with 2 no.
overhead line masts to divert the existing overhead line to 2 no. gantries will be lodged with An Coimisitn
Pleanala in due course. The proposed substation is to be located in County Cork with connection to the existing
Knockraha — Cullenagh Overhead Transmission Line.

The purpose of this document is to outline and explain the construction techniques and methodologies which
will be implemented during construction of the connection of the Greenhills Renewable Energy Park via 33kV
underground cables to the future 220 kV Loop-In Substation.

A desktop analysis was carried out using the study area constraints map to identify potential underground
cable (UGC) routes to connect the South parcels via public road to the Independent Power Producer (IPP).
Once the routes were identified a detailed survey of the proposed routes was carried out on site to capture
any potential constraints. It is proposed that SW Parcel and SE Parcel will both require 1 circuit of 33kV UGC
within the public road and land area as described in Table 1 below. These two routes will be joining on the
L-7829 and the 2 circuits will run together up the road.

This document is intended to be used as an aid to understand the methodologies to be employed during
construction and should be read in conjunction with all other specialist reports which accompany the planning
application. Also, this document is in outline form only and will be revised and updated before the
commencement of any construction activities as part of the Construction Environmental Management Plan
(CEMP). Detailed method statements will be prepared in respect of each aspect of the proposed development
by a specialist contractor.
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Table 1: Summary of Preliminary Interconnector 33kV Design where running in Public Road

to IPP Substation

Section Description (all lengths are approximate and to be confirmed at
detailed design stage)
Section 1 The single 33kV underground circuit runs for approx. 1,287 meters from

Single Circuit from SW
Parcel along L-3808 to the
start of L-7829

the SW parcel in the public road, L-3808, before joining with the single
circuit from the SE Parcel.

The cable crosses 2 culverts and an approx. number of 1 joint slab will
need to be installed.

Section 2

Single Circuit from SE
Parcel along L-3808 to the
start of L-7829

The single 33kV underground circuit runs for approx. 387 meters from
the SE parcel in the public road, L-3808, before joining with the single
circuit from the SW Parcel.

The cable crosses 1 culvert and there is no need for cable joining on a
joint slab to be installed in this section.

Section 3

Double circuit along the
field to the L-7829

The double circuit from the southern parcels runs in a northerly direction
off road before it heads to the local road L7829 for approx. 590 meters.
The cable crosses one open drain and one joint slab will need to be
installed for each circuit.

Section 4

Double Circuit along the L-
7829 to the solar farm

The double circuit runs along the local road L-7829 for approx. 714
meters before entering in the Solar Farm field.
One joint slab will need to be installed for each circuit.

Solar Farm Lands to IPP
Switchgear room

The double circuit run for approx. 1,685 meters from the local road L-
7829 to the IPP Switchgear room on the solar farm lands.
Two joint slabs will need to be installed for each circuit.

Total

1,674m of single circuit 33kV Underground Cable
2,989m of double circuit 33kV Underground Cable

Refer to the planning drawings submitted for location details.

Note: The precise location of the proposed route within the planning application boundary is subject to change
as result of existing services/utility locations, ground conditions and any environmental constraints.
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2.0 Preliminary Site Investigations

Trial pits will be required at the location of each joint slab and the MV control room buildings to ascertain
ground composition and thermal/electrical resistivity of the soil.

At least 9 No. trial pits are required at specified locations along the cable route to ascertain ground
composition and thermal/electrical resistivity of the soil. Slit trenches will also be required to identify existing
services and thermal resistivity values of the soil also recorded.

Equipment:

= 4x4 vehicle

=  Wheeled dumper

= Soil compactor

= 360° tracked excavator (wheeled excavator where required)

3.0 33kV Underground Cable Construction Methodology

To connect the southern parcels from Greenhills Renewable Energy Park to the proposed loop-In substation
connections via 33 kV UGC circuits will be required.

The proposed UGC will consist of varying trench widths for the different number of circuits and ground
conditions. Each circuit will contain 1 No. 160mm diameter HDPE power cable ducts and 1 No. 125mm
diameter HDPE communications/earth duct to be installed in an excavated trench with variations on this
design to adapt to service crossings and watercourse crossings, etc. The power cable ducts will accommodate
3 No. power cables. The communications duct will accommodate a fibre cable to allow communications
between the Solar Farms and the future Greenbhills 220 kV loop-in substation. The ducts will be installed, the
trench reinstated in accordance with landowner specification, solar farm road design and the council road
requirements, and then the electrical cabling/fibre cable is pulled through the installed ducts in approximately
750/1000m sections. Where culverts are to be crossed, the standard method of undercrossing will be applied.

3.1 Trenching Methodology
The following section outlines the methodology to be followed during trenching works:

e The Contractor, and their appointed Site Manager, will prepare a targeted Method Statement
concisely outlining the construction methodology and incorporating all mitigation and control
measures included within the planning application and accompanying reports and as required by
planning conditions where relevant;

e All existing underground services shall be confirmed on site prior to the commencement of
construction works;

e At watercourse crossings, the contractor will be required to adhere to the Environmental Control
Measures (ECM) outlined within the planning application and accompanying reports.

e Where the cable route intersects with culverts, the culvert will remain in place (where possible) and
the ducting will be installed either above or below the culvert to provide minimum separation
distances in accordance with ESB and Uisce Eireann specifications;

e Intheeventthat culverts require removal for ducting installation, it is proposed that a suitable method
of damming the water source and pumping the water around the work area would be set out in a
method statement and agreed with the relevant stakeholders. Once the ducts are installed the culvert

TLI GROUP | n
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will be reinstated to match existing levels and dimensions. If works of this nature are required, the
contractor will liaise with Inland Fisheries Ireland in advance of works;

o Traffic management measures will be implemented in accordance with those included in the Traffic
Management Report, and a detailed Traffic Management Plan will be prepared and agreed by Cork
County Council;

e Excavated material will be temporarily stockpiled onsite for re-use during reinstatement. Stockpiles
will be restricted to less than 2m in height. Stockpiles will be located a minimum of 10m from surface
water features and all stockpiling locations will be subject to approval by the Site Manager and Project
Ecological Clerk of Works (ECoW);

e Excavated material shall be employed to backfill the trench where appropriate and any surplus
material will be transported off site and disposed of at a fully authorised soil recovery site in line with
Waste Management Plan;

e Any earthen (sod) banks to be excavated will be carefully opened with the surface sods being stored
separately and maintained for use during reinstatement;

e The excavated trench will be dewatered if required, from a sump installed within the low section of
the opened trench. Where dewatering is required, dirty water will be fully and appropriately
attenuated, through silt bags, before being appropriately discharged to vegetation or surface water
drainage feature;

e Where required, grass will be reinstated by either seeding or by replacing with grass turves;

e No more than a 100m section of trench will be opened at any one time. The second 100m will only be
excavated once the majority of reinstatement has been completed on the first 100m excavation;

e The excavation, installation and reinstatement process will take on average of 1 no. day to complete
a 100m section;

o Where the cable is being installed in a roadway, temporary reinstatement may be provided to allow
larger sections of road to be permanently reinstated,;

o Following the installation of ducting, pulling the cable will take approximately 1 no. day between each
joint slab, with the jointing of cables taking approximately 1 week per joint slab location.

Figure 1: Typical Underground Single Duct Installation

3.2 Ducting Installation Methodology
For the trenching and ducting works the following step by step methodology will apply:

TLI GROUP |
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1.

2.

10.

11.

Grade, smooth and trim trench floor when the required depth and widths have been obtained.

Place bedding layer of Cement Bound Granular Mixture B (CBGM B) material in accordance with the
specification and compact as shown on the drawings.

Lay the bottom row of ducts in trefoil formation as detailed on the design drawings. Use spacers as
appropriate to establish horizontal duct spacing. Fit a secure cap / bung to the end of each duct run to
prevent the ingress of dirt or water.

Carefully surround and cover ducts with CBGM B in accordance with the design drawings and
specifications and thoroughly compact without damaging ducts.

Place cable protection strips on compacted CBGM B directly over the ducts.

Lay the top row of ducts onto the freshly compacted CBGM B including the cable protection strips above
the bottom row of ducts. Place a secure cap at the end of each duct to prevent the ingress of dirt or
water.

Carefully surround and cover ducts with CBGM B material in accordance with the drawings and
thoroughly compact without damaging ducts.

Place cable protection strip on top of compacted CBGM B over each set of ducts as shown on the
drawings.

Place and thoroughly compact CBGM B material or Clause 804 backfill or soil backfill as specified and
place warning tape at the depth shown on the drawings.

For unsurfaced/grass sections, backfill with suitable excavated material to ground level leaving at least
100 mm topsoil or match existing level at the top to allow for seeding or replace turves as per the
specification of the local authority or landowner.

Clean and test the ducts in accordance with the specification by pulling through a brush and mandrel.
Install 12 mm polypropylene draw rope in each duct and seal all ducts using robust duct end seals fitted
with rope attachment eyes in preparation for cable installation at a later date.
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Figure 2: Typical 33 kV Double Circuit - Trench Design

Equipment:

e Tracked excavator (only rubber tracked machines will be allowed on public roads else delivery by HGV);
e Tracked dumper or tractor and trailer.

e DrumRoller

e HGV Trucks

e 4x4 Vehicles

Materials:

e Sand for pipe bedding;

e Ready-mix Concrete where necessary (delivered to site);

o Trench backfilling material (excavated material and aggregates) to relevant specifications;
e 160mm diameter HDPE ducting;

e 125mm diameter HDPE ducting;

e Temporary Surface Reinstatement Materials

3.2.1 In Private Tracks

Where the cable is installed in private tracks the location where the cable is laid will depend on several factors,
width of track, bends along the track and crossings. Where the track needs to be widened stone will be brought
in to build up the area to the same level of the track. The excess material from the track will be used elsewhere
on reinstatement works where appropriate and any surplus material will be transported off site and disposed

of at a fully authorised soil recovery site.
TLI GROUP | n
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3.3 Surface Cable Markers & Marker posts

Surface cable markers will be placed along the route where cable depth is unavoidably shallow, due to
constraints such as existing services, to indicate the precise location of the UGC. These markers will be metallic
plates in accordance with ESB standards.

Marker posts will be used on non-roadway routes to delineate the cable route and joint slab positions.
Corrosion proof aluminium triangular danger sign, with 700mm base, and with centred lightning symbol, on
engineering grade fluorescent yellow background shall be installed in adequately sized concrete foundations.
Marker posts shall also be placed in the event that burial depth is not to standard. Siting of marker posts to be
part of the detailed design process.

Figure 3: Typical Marker Posts Example

3.4 Managing Excess Material from Trench

All excavated material will be temporarily stored adjacent to the trench prior to re-use in the trench
reinstatement (where applicable). Stockpiles will be restricted to less than 2m in height. Where excess material
exists, it will be used throughout the site in berms and banks in accordance with the Waste Management Plan.

3.5 Storage of Plant and Machinery

All plant, machinery and equipment will be stored on site within the works area or within the temporary
construction compound to be located within the Greenhills Renewable Energy Park grounds. Oils and fuels will
be stored in an appropriately bunded area within the temporary storage compound where the 33 kV route is
being built.

3.6 Joint Slab and Associated Chambers

An approximate number of 9 joints slabs are to be installed, approximately every 750m - 1000m along the UGC
route to facilitate the jointing of UGC. Joint slabs are typically 2.7m x 1.575m x 0.2m concrete slabs installed
1.325m below finished ground level.

In association with joint slabs, if required, communication chambers are located in close proximity to facilitate
communication links between the solar farm parcels and the future 220 kV loop-in substation. Communication
chambers will typically be pre-cast concrete structures with an access cover at finished surface level.

The precise siting of all joint slab and communication chambers is subject to detailed design. Marker posts will
be used on non-roadway routes to delineate the duct route and joint slab positions.
TLI GROUP |
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TSMM BLINDING 15752700 14m Mimurs AREA REQUIRED TO POSITION CABLE
GROUND MUST

1 No. | 10mem OUTER DIA 1 No. 110mm OUTER DIA

Figure 4: 33kV Joint Slab Plan Layout

3.7 Joint Slab Construction and Cable Installation

Before starting to construct, the area around the edge of the proposed joint slab which will be used by heavy
vehicles will be surfaced with a terram cover if required and stone aggregate to minimise ground damage. Any
roadside drains within the temporary works area will be culverted and check dams made from stone or
sandbags covered with terram will be inserted upstream and downstream of these culverts to intercept any
solids generated during the insertion or which wash out during the works. If the ground slopes from the
working area toward a watercourse or if there is evidence of solids washing off the works area toward nearby
watercourses or drains, a silt fence with straw bales, will be introduced between the works area and the
watercourse.

All excavated material will be stored near the excavations and reused for reinstatement works. Any soil
required for reinstatement that will be temporarily stockpiled will be located a minimum of 10m from surface
water features on level ground and will be ringed at the base by silt fencing and be regularly monitored by a
designated competent person for signs of solids escape, in which case an additional line of silt fencing with
straw bales will be added in line with the relevant ECM.

If the joint slab needs to be dewatered, this will be pumped to a percolation area if the soil is not saturated,
otherwise a settlement tank will be used to remove any solids from the dewatering process to comply with
the ECM.

The risk of concrete reaching surface waters is considered very low given that all concrete will be poured into
the pit excavated for the joint slab so that spills will be contained. The basic requirement therefore is that all
pouring operations be constantly supervised to prevent accidental spillages occurring outside the pit.

Temporary storage of cement bound sand (if required) will be on hardstand areas only where there is no direct
drainage to surface waters and where the area has been bunded e.g. using sand-bags and geotextile sheeting
or silt fencing to contain any solids in run-off.

The following steps outline the methodology for joint slab construction and reinstatement:
1. The contractor will excavate a pit for joint slab construction, including for a sump in one corner.

2. Grade and smooth floor; then lay a 75 mm depth of blinding concrete (for in situ construction) or 50 mm
thick sand (for pre-cast concrete construction) on 200 mm thick Clause 804 granular material.

TLI GROUP |
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3.
4.

In situ construction. Construct 200 mm thick reinforced concrete floor slab.

Where joint slabs are located under the road surface the joint slab will be backfilled with compacted layers
of Clause 804 and the road surface temporarily reinstated as specified by the solar farm.

Steel covers may be used as temporary reinstatement of joint slabs at off road locations. These covers are
placed over the constructed joint slab and are then removed at the cable installation stage of the project.

At a later date to facilitate cable installation and jointing, reinstate traffic management signage, secure
individual sites, re-excavate three consecutive joint slabs and store excavated material for reuse.

The cable is supplied in pre-ordered lengths on large cable drums (Figure 5) Installing “one section” of cable
normally involves pulling three individual conductors into one duct. The cable pulling winch must be set at
a predetermined cut off pulling tension as specified by the designer. The cable will be connected to the
winch rope using approved suitably sized and rated cable pulling stocking and swivel or the pulling head
fitted by the cable manufacturer. A sponge may also be secured to the winch rope to disperse lubricant
through the duct. Lubrication is also applied to the cable in the joint slab before it enters the duct.

Figure 5 HV cable pullmg procedure (Typlcal drum set-up)

8. Once the “two sections” of cable (total of 6 conductors -3 from one section and other 3 from the other

section) are pulled into the joint slab, a jointing container is positioned over the joint slab, and the cable
jointing procedure is carried out in this controlled environment.

Figure 6: Cable Jointing Container

Following the completion of jointing and duct sealing works in the joint slab, place and thoroughly compact
cement-bound sand in approximately 200 mm layers to the level of the cable joint base to provide vertical
support. Install additional layers of cement-bound sand and compact each layer until the cement-bound
sand is level with the top of the joint. Install an additional 100 mm cement-bound sand layer. Install cable

GROUP
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protection strip. Backfill with cement-bound sand to a depth of 250 mm below surface and carry out
permanent reinstatement including placement of warning tape at 400 mm depth below finished surface.

Equipment:

= 1 Excavator Operator.
= 360" tracked excavator (13 ton normally, 22 ton for rock breaker).
= 1 no. tracked dumper or tractor and trailer.

Materials:
= Sand for pipe bedding.
= Blinding Concrete where necessary.
= Clause 804 Material.
= 160mm diameter HDPE ducting.
= 125mm diameter HDPE ducting.
= Precast Chamber Units / Relevant construction materials for chambers.

= Link Box.

4.0 Access Routes to Work Area

Temporary access tracks on the consented land (if required due to ground conditions and/or landowner
requirements) will consist of timber or crushed rock on a geotextile fabric to spread the weight of machinery
over a greater area to prevent damage to the ground. If necessary, a low ground pressure excavator may also
be utilised. This machine is designed to spread its weight across a wider area thereby reducing the pressure
exerted on the ground. No invasive works will be undertaken when placing the matting. Upon completion of
the works, all mats will be removed immediately. Access routes will be carefully selected to avoid any damage
to land. Local consultation will be carried out with the relevant landowners to ensure that any potential
disturbance will be minimised. Prior to the commencement of construction, the contractor will assess all
access routes and determine the requirement for bog mats. Any such requirements will be incorporated into
the relevant method statement.

TLIGROUP | Bk
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Figure 7: Temporary Aluminium Panel Tracks

5.0 Best Practice Design and Construction & Environmental Management
Methodology

Prior to commencement of construction works the contractor will draw up detailed Method Statements which
will be informed by this Outline Construction Methodology, environmental protection measures included
within the planning application, measures proposed within the CEMP, and the guidance documents and best
practice measures listed below. This method statement will be adhered to by the contractors and will be
overseen by the Project Manager, Environmental Manager and ECOW where relevant.

The following documents will contribute to the preparation of the method statements in addition to those
measures proposed below:

e Inland Fisheries Ireland (2016) Guidelines on Protection of Fisheries during Construction Works in and
Adjacent to Waters. Inland Fisheries Ireland, Dublin,

e National Roads Authority (2008) Guidelines for the Crossing of Watercourses during the Construction
of National Road Schemes. National Roads Authority, Dublin;

e E.Murnane, A. Heap and A. Swain. (2006) Control of water pollution from linear construction projects.
Technical guidance (C648). CIRIA;

e E.Murnaneetal., (2006) Control of water pollution from linear construction projects. Site guide (C649).
CIRIA.

e Murphy, D. (2004) Requirements for the Protection of Fisheries Habitat during Construction and
Development Works at River Sites. Eastern Regional Fisheries Board, Dublin;

e H. Masters-Williams et al (2001) Control of water pollution from construction sites. Guidance for
consultants and contractors (C532);

e Enterprise Ireland (unknown). Best Practice Guide (BPGCS005) Oil storage guidelines;

e Law, C. and D'Aleo, S. (2016) Environmental good practice on site pocketbook. (C762) 4th edition.
CIRIA;

e CIRIA Environmental Good Practice on Site (fourth edition) (C741) 2015.

TLI GROUP |
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The proposed works will be carried out by employing accepted good work practices during construction, and
environmental management measures such as those discussed below. Please note that the following
measures will be supplemented by further specific environmental protection measures that will be included
in method statements prepared for specific tasks during the works and will form part of the detailed CEMP.

All materials shall be stored at the temporary compound and transported to the works zone
immediately prior to construction;

Weather conditions will be taken into consideration when planning construction activities to minimise
risk of run off from site;

Provision of 10m from surface water features, and barriers (silt fences) between any excavated
material and any surface water features to prevent sediment washing into the receiving water
environment;

If dewatering is required as part of the proposed works e.g. in wet areas, water must be treated prior
to discharge;

The contractor shall ensure that silt fences are regularly inspected and maintained during the
construction phase;

If very wet ground must be accessed during the construction process bog mats/aluminium panel tracks
will be used to enable access to these areas by machinery. However, works will be scheduled to
minimise access requirements during winter months;

The contractor shall ensure that all personnel working on site are trained in pollution incident control
response. A regular review of weather forecasts of heavy rainfall is required, and the Contractor is
required to prepare a contingency plan for before and after such events;

The contractor will carry out visual examinations of local watercourses from the proposed works
during the construction phase to ensure that sediment is not above baseline conditions. In the unlikely
event of water quality concerns, the Environmental Manager and ECoW will be consulted;
Excavations will be left open for minimal periods to avoid acting as a conduit for surface water flows.
Only emergency breakdown maintenance will be carried out on site. Emergency procedures and
spillage kits will be available and construction staff will be familiar with emergency procedures.
Appropriate containment facilities will be provided to ensure that any spills from vehicles are
contained and removed off site. Adequate stocks of absorbent materials, such as sand or commercially
available spill kits shall be available;

Concrete or potential concrete contaminated water run-off will not be allowed to enter any
watercourses. Any pouring of concrete (delivered to site ready mixed) will only be carried out in dry
weather. Washout of concrete trucks shall not be permitted on site.

Entry by plant equipment, machinery, vehicles and construction personnel into watercourses or wet
drainage ditches shall not be permitted. All routes used for construction traffic shall be protected
against migration of soil or wastewater into watercourses;

Cabins, containers, workshops, plant, materials storage, storage tanks, fuel storage and refuelling shall
not be located near any surface water channels and will be located beyond the 10m hydrological
buffer.
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6.0 Traffic Management

Traffic management and road signage will be in accordance with the Department of Transport: Traffic Signs
Manual - Chapter 8: Temporary Traffic Measures and Signs for Road Works and in agreement with Cork County
Council.

All work on public roads will be subject to the approval of a road opening license application. The contractor
will prepare detailed traffic management plans for inclusion as part of the road opening licence applications.

All traffic management measures will comply with those outlined in a detailed Traffic Management Plan to be
prepared, in consultation with Cork County Council, before the commencement of development.

7.0 Reinstatement of Private Land

Once all construction works are complete, the work areas will be reinstated with excavated soil and either
seeded out with native species, allowed to vegetate naturally or reinstated with excavated grass turves and
will be restored to their original condition.

8.0 Implementation of Environmental Protection Measures

All environmental protection measures contained with the Planning and Environment Report which
accompanies the planning application will be incorporated into a detailed CEMP submitted as part of the
construction method statements prior to the commencement of development and will be implemented in
full during the construction phase. The Project Manager and Site Manager will be responsible for the
implementation of measures following consultation with the Environmental Manager and ECoW where
necessary.

9.0 Invasive Species Best Practice Measures

Invasive species can be introduced into a location by contaminated plant, machinery and equipment which
were previously used in locations that contained invasive species. Good site organisation and hygiene
management shall be maintained always on site, and best practice measures will be implemented, as follows:

o The contractor will prepare an Invasive Species Action Plan to be implemented during construction,
and all personnel will be made aware of the requirements contained within;

o Plant and machinery will be inspected upon arrival and departure from site and cleaned/washed as
necessary to prevent the spread of invasive aquatic / riparian species such as Japanese knotweed
Fallopia japonica and Himalayan Balsam Impatiens glandulifera. A sign off sheet will be maintained by
the contractor to confirm the implementation of measures;

« Site hygiene signage will be erected in relation to the management of non-native invasive material.

Please refer to the accompanying Natura Impact Statement and CEMP for further details.
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10.0 Waste Management

All waste products (general waste, plastic, timber, etc.) arising during the construction phase will be managed
and disposed of in accordance with the provisions of the Waste Management Act 1996 and associated
amendments and regulations, and a Waste Management Plan (WMP) will be prepared by the contractor prior
to the commencement of construction. An Outline Waste Management Plan has been prepared to form the
basis of the WMP. Please refer to the accompanying CEMP submitted with this planning application for further
information.

11.0 Programme
Estimates for the duration of the construction works are included in the table below.

Table 3: Estimated Construction Duration (Activities Run Concurrently)

Development Element Estimated Construction Duration

Construct of 33kV Interconnector along public 6 months
road to the IPP

Lo 6 Months
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