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1. INTRODUCTION

1.1  Scope and Requirements

1.1.1  The Contractor is responsible for pollution prevention for the duration of the contract and until
such time as permanent measures, such as permanent drainage and silt mitigation controls,
are deemed to be adequate and appropriately constructed.

1.1.2 To verify the efficacy of pollution prevention and mitigation works during construction, Water
Quality Monitoring is required to be underiaken by a suitably qualified Environmental
Consultant(s), prior to, during and post completion of construction works. This will include all
watercourses within the catchment of the construction area. The monitoring will comprise
visual, hydrochemistry and grab sample monitoring.

11.3 The approved plan will be coordinated and implemented on site by the Environmental
Consultant appointed by the Contractor,

1.2 Reference Documentation

1.2.1 Construction works have the potential to cause pollution of the water environment. All
construction works on site, and specifically construction works to be undertaken within and
within 65 m of any watercourses, will be completed in compliance with current legislation and
best practice as detailed within the CEMP and in particular Management Plan 4: Peat and
Spoil Management Plan and Management Plan 3: Surface Water Management Plan.

1.2.2 The following reports (along with any further surveys conducted) will be used to inform the

scope of the construction phase Water Quality Management Plan.

. Inchamore Wind Farm, Co. Cork Environmental Impact Assessment Report (EIAR),
May 2023

. Inchamore Wind Farm, Co. Cork Natura Impact Statement (NIS), May 2023

. Inchamore Wind Farm, Co. Cork CEMP, May 2023

OIEHHIHGS O'DONOVAN
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2. RESPONSIBILITIES
2.1 General
2.1.1 Responsibility for the water quality monitoring programme, and coordination thereof, will lie
with the independent Ecological Clerk of Works appointed at the start of the programme.
2.1.2 Prior to works commencing, the Ecological Clerk of Works will be retained by Inchamore
Wind DAC with a responsibility to implement this Water Quality Management Plan. Among
other requirements, the Water Quality Management Plan requires a full baseline water quality
survey to be undertaken prior to the commencement of construction and requires the
contractor to provide a 'schedule of work’ to Ecological Clerk of Works at the beginning of
each week.
2.1.3 The Ecological Clerk of Works will prepare and deliver site induction and training to all

construction personnel, in liaison with the Site Engineer.

. Field monitoring (as described in Section 3) of water quality parameters and collection
of samples will be undertaken by the Ecological Clerk of Works or other suitably
appointed person(s) (qualified to degree level with at least 5 years' experience in a
similar role) based at the site. The Ecological Clerk of Works or nominated site
person(s) will be appropriately trained on the required monitoring methods and the
use, calibration and maintenance of all monitoring equipment used. Training will be
provided by the Environmental Consultant appointed to undertake the Water Quality
Monitoring programme. Undertake specific monitoring activities and reporting as
defined in agreed documentation prepared as part of the planning process.

. Daily visual inspection of access roads for signs of ground damage or solids escape
to nearby watercourses in vicinity of construction works

“ The ground between the structure under construction and the nearest downslope
watercourse for signs of solids escape or ground damage

. Surface water features in vicinity of construction works

. Any pollution control measures at structures and along access roads (e.g., silt fences,
drain or stream crossings etc.) for evidence of contaminated run-off or mitigation
failure

. Attendance at the critical work phases including access road construction, foundation
excavation, watercourse crossings, concrete pouring and back-filling.

. Collection and analysis of water samples at a number of monitoring locations (i.e.,

2 IENNINGS O'DONOVAN
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upstream & downstream of the seven onsite water crossing locations) before, during
(if potential poliution visually identified) and after construction works at that location

. EPA Q Value Biological Monitoring at seven water crossing locations (i.e., upstream
& downstream of instream construction work locations) before and after construction
works.

Caollection and analysis of water samples at a number of monitoring locations (i.e., upstream
and downstream of construction work locations) before, during (if potential pollution visually
identified) and after construction works.

Hydrochemistry Monitoring

Field Monitoring

Field monitoring of water quality parameters and collection of samples will be undertaken by
the Ecological Clerk of Works. The Ecological Clerk of Works will be appropriately qualified
to third level education and experienced in the field for no less than 5 years on the required
monitoring methods and the use, calibration and maintenance of all monitoring equipment
used. Sampling will be in accordance with International Standards of Operation. The chosen
laboratory will be accredited.

Laboratory Analysis
Laboratory analysis of water samples will also be undertaken as part of the monitoring
programme by an independent and appropriately certified laboratory to be appointed by the
Ecological Clerk of Works. ISO 17025 Accreditation proves a laboratory has an acceptable
quality management system in place, and it has the ability and competence to provide testing
and calibration results.

Coordination of the laboratory sampling and analytical programme will be undertaken by the
Ecological Clerk of Works/EM. Samples will be dispatched for analysis under chain of custody
procedures. Laboratory analytical results will be sent directly to the Ecological Clerk of Works.

Interpretation and reporting of both the field and laboratory data will be the responsibility of
the Ecological Clerk of Works.

3 JENNINGS O'DONOVAN
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Reporting

Monthly Water Quality Reporting

Results of water quality monitoring will assist in determining requirements for improvements
in drainage and pollution prevention measures implemented on site. A monthly report on
water quality will be prepared by the EM.

It will be the responsibility of the EM to present the ongoing results of water quality and
weather monitoring at site meetings and with outside bodies. This will be done at weekly
meetings and reported within the overall Monthly Environmental Report to be prepared by
the Ecological Clerk of Works

The monthly reports on water quality will consider all visual, field monitoring and results of
laboratory analysis received that month. Reports will describe how the results compare with
baseline data as well as previous monthly reports on water quality. The reports will also
describe whether any deterioration or improvement in water quality has been observed and
whether any effects are attributable to construction activities and what remedial measures or
corrective actions have beenimplemented.

Monthly reports on water quality will be provided to the Client Project Manager and will be
made available to the Planning Authority.

Final Report on Water Quality

Upon completion of all post-construction monitoring, the Ecological Clerk of Works will
prepare a final report on water quality. This final report will cover the overall performance
against baseline data, details on any impacts attributed to construction works and
recommendations for remedial works if required.

The final report will be provided to Cork County Council and Inland Fisheries Ireland.

Contingency Sampling & Emergency Response

In the event that a pollution incident arises which threatens to enter or has entered a
watercourse from the construction works, additional sampling and analysis of surface water
samples will be undertaken. Examples of such incidents include a spill or accidental release
of chemicals, oils and fuels or concrete. Additional sampling and analysis will determine the
level of impact to the surface water receptor and remedial requirements, where necessary.

4 JENNINGS O'DONOVAN
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Where a pollution incident has occurred as a result of construction works, the Ecological Clerk
of Works and Cork County Council will be consulted to determine sampling requirements and
any additional survey requirements where potentially significant impacts are identified. This
will be done following the implementation of appropriate mitigation measures as per the
Emergency Response Plan (Management Plan 1 of the CEMP).

The results of any monitoring or survey work undertaken by the Contractor will be made
available to the Ecological Clerk of Works and the Local Authority. Copies of all
correspondence and test certificates will be retained on site,

WATER QUALITY MONITORING: OUTLINE SCOPE
General

Construction-stage details of monitoring and precise monitoring locations will be agreed in
writing with the Local Authority prior to commencement of construction works and following
consultation with Inland Fisheries Ireland.

Water Quality Monitoring locations will be identified through grid reference, photographic
record and indicated on a plan. For repeat sampling locations, each location will also be
marked on the ground (stake/post) to ensure that the correct location is sampled each time.

Sample locations will be labelled consistently for the duration of the monitoring period. Where
any additional locations are sampled during the works, the location (grid reference) of the
sampling point will be recorded and a photograph will be taken at time of sampling.

‘Control’ sample locations will also be included in the scope of any monitoring.

A water sampling location map will be developed and included in the detailed method
statements for precise locations at water crossings within this development.

Baseline monitoring undertaken at the Development as part of this study will be repeated
periodically i.e., before, during and after construction phase, to measure any deviations from
baseline hydrochemistry that occur at the Site, including discharge rates and along
watercourses. Specifically, a construction period and post construction monitoring
programme for the Inchamore site will include the following:

5 JENNINGS O'DONOVAN
COMIULTINE INGINIINE



Chant;

Sroject Title:
Jocurreni Tifle:

Inchamore Wind DAC Dateo: May 2023
Inchamaora Wind Farm Project No: 6226
CEMP = Waler Qualily Managemeni Plan Document Issue; Firsand

During the construction phase, daily inspection of silt traps, buffered outfalls and
drainage channels and daily measurement of total suspended solids, electrical
conductivity, and pH at selected water monitoring locations on the Site (locations close
to active working zones). Monitoring of same during times when excavations are being
dewatered (likely high in solids) will be done in real time. In this regard, physiochemical
properties will be monitored in real time by means of alarmed telemetry e.g., telemetric
monitoring at baseline sampling locations and alarm thresholds established in line with
water quality reference concentrations/limits which will be set using relevant
instruments for example, Surface Water Quality Regulations, <25 mg/ L Total
Suspended Solids (TSS).

Continuous Monitoring will be carried out as part of Active Management of construction
water management and treatment (Appendix 9.6). These monitoring systems will
travel with the active construction areas / remain with the Active Management
infrastructure. The purpose of this is to recycle water if quality is unfavourable and
adjust the dewatering and treatment train accordingly until discharge quality is
observed to be acceptable. A small degree of tolerance above reference concentrations
is acceptable at this location but only if the discharge from the Active Management train
discharges to another Passive Management system or to a non-sensitive vegetated
area. If discharging within sensitive areas or buffer zones, the quality of discharge from
the Active Management train will be in line with prescribed reference limits (e.g., 25
mg/L TSS)

Continuous Monitoring at downstream Baseline SW Monitoring Locations (Figure 9.7b)
will be carried out using telemetry during the construction phase. Triggering of the
threshold at these locations will trigger emergency response and escalation of
measures including immediate full site inspection to ascertain to the potential unknown
source (bearing in mind that the quality of managed runoff at the site will be known by
means of live telemetry and handheld meters). Continuous monitoring at Baseline SW
Monitoring Locations will continue into the operational phase until stable conditions are
observed e.g., stable conditions in line with baseline conditions for 6 months.

Post construction; inspection of silt traps, buffered outfalls and drainage channels,
measurement of total suspended solids, electrical conductivity, and pH at selected
water monitoring locations at the Site will be carried out at a reasonable frequency
(weekly initially gradually reduced based on observed stability of conditions), and will
also be scheduled following extreme metrological events (EIAR Chapter 9: Hydrology
and Hydrogeology). During the operational phase of the project the stilling ponds and

6 JENNINGS O'DONOVAN
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buffered outfalls will be periodically inspected e.g., weekly during maintenance visits to
the Site initially and gradually reduced based on observed stability of conditions.

# During the construction phase of the project, the Development areas will be monitored
daily for evidence of groundwater seepage, water ponding and wetting of previously
dry spots, and visual monitoring of the effectiveness of the constructed drainage and
attenuation system so that it does not become blocked, eroded or damaged during the
construction process. This monitoring will continue al a reasonable frequency (weekly
initially gradually reduced based on observed stability of conditions) during the
operational phase of the Development, however it is envisaged that any potential
Issues in this regard will be identified and rectified during the construction phase.

» During the construction phase of the Project, the Development areas and adjacent
receiving drainage systems will be monitored daily for evidence of erosion and other
adverse impacts to natural drainage channels and existing degraded areas whereby
soils/peat are exposed and prone to enhanced degradation. This monitoring will
continue at a reasonable frequency during the operational phase of the Project;
however, it is envisaged that any potential issues in this regard will be identified and
rectified during the construction phase.

¢« During both the construction and operational phases of the project watercourse
crossings will be monitored frequently (daily during construction and intermittently
during operational phase i.e., weekly / monthly inspections initially and reduced
gradually in line with observed stability and confidence in longer term data obtained.
The water course crossings will be monitored in terms of structural integrity and in terms
of their impact on respective watercourses.

* Site water runoff quality at all surface water monitoring locations will be monitored on a
continuous basis during the construction phase of the Project. Monitoring will continue
into the operational phase until such time that the Site and water quality have stabilised
(stable conditions in line with baseline conditions for e.g., eight (8 No.) consecutive
quarterly monitoring events). This monitoring will be carried out at the downstream
surface water baseline sampling location (EIAR Appendix 9.6)

« Continuous monitoring systems will be in place, particularly in principal surface water
features draining the site. For example, remote sensing, or telemetric monitoring
sensors (turbidity) will be employed in this regard.

« At construction areas requiring drilling (HDD) and/or significant excavations (launch
pits, cable joint bays), and in the management of general excavations, arisings will be

managed carefully with a view to containing and treating all drained water and runoff

. JENNINGS O'DONOVAN
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which will likely be laden with suspended solids. Active continuous monitoring will be
required at these locations in line with the conceptual model presented in EIAR
Appendix 9.6 - Tile 8. The monitoring location will be at the outfall or discharge point
of the treatment train at any respective location. Continuous monitoring will include
telemetry.

» Continuous Monitoring Locations or Telemetric Monitoring Stations (TMS) will use
probes to monitor the following parameters:
- Electrical Conductivity
- Turbidity (Data obtained can be equated to estimated Total Suspended Solids

(TSS) through calibration)

- pH
- Temperature
- Capacity for additional probes.

« TMSs will be self-powered and will be comprised of the following components at a

minimum:
- Remote Telemetry Unit (RTU) = Modem / data hub and transmission.
- Solar panel

- Sensor-pH

- Sensor — Turbidity

-  Sensor — Electrical Conductivity

- Sensor Cleaning Device (SCD)(Turbidity probe)

- Power Management Unit (PMU)

- Power Bank (PB)

- Website — presenting data trends over time.

- Metal stand / frame and protective fencing.

- The TMS will have capacity for additional parameters.

+ Telemetric continuous monitoring sampling frequency is generally set at one data point
per 15 minutes, however considering the intensive nature of the proposed works,
particularly drilling activities, if possible, it is recommended that sampling frequency is
set at 5 minutes or less with a view to escalating responses to potential discharge
quality issues in good time. Data is transmitted to a project website which will display
data trends over time. Access to the website can be gained and shared via a website
link.

8 JENNINGS O'DONOVAN
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= Telemetric Monitoring Systems will be used a key part of Active Management of runoff
and construction water at the site, as presented in EIAR Appendix 9.6 — Tiles no. 7
to 9.

» A handheld turbidity meter will be available and used to accurately measure the quality
of water discharging from the site at any particular location. The meter will be
maintained and calibrated frequently (per the particular unit's calibration requirements
{ user manual) and will also be used to check and calibrate remote sensors if they are
employed. Quality thresholds have been established for the purposes of escalating
water quality issues as they arise.

= Rainfall will be monitored (one (1 No.) rainfall gauge required). This unit will be
connected with and displayed with other site water quality telemetry data via the
telemetry website.

» Surface water runoff control infrastructure will be checked and maintained on an
ongoing basis, and stilling ponds and check dams will be maintained (de-sludge / settle
solids removed) on an ongoing basis, particularly during the construction phase of the
Development. It is important to minimise the agitation of solids during these works,
otherwise it will likely lead to an acute significant loading of suspended solids in the
drainage network. This can be achieved by temporarily reducing or blocking inkling flow
and vacuum extracting settled solids or sludge. Where the drainage feature possesses
relatively significant flow rates, isolating and over pumping is the best course of action.

* Regular checking and maintenance of pollution control measures are required (in line
with frequencies outlined above), with an immediate plan for repair or backup if any
breaches of design occur. In the event that established infrastructure and measures
are failing to reduce suspended solids to an acceptable level, construction works will
cease until remediation or upgrading works are complsted.

Monitoring (Grid Connection Route and Turbine Delivery Route)

Monitoring will be carried out at each significant construction location (HDD and any

excavation >2.0 m) and at significant environmental receptors including the following

Environmental Monitoring Locations:

* Upstream and downstream of surface water crossings on mapped rivers.

* Operational wells within groundwater buffer zones associated with significant
construction locations (namely SW Crossings).

* Groundwater abstraction points within buffer zones (mapped wells, source protection
areas, and/or associated Regionally Important Karst Aquifer).

g IENNINGS O'DONOVAN
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Monitoring proposed will be specified relative to the particular activity and associated risk
at respective locations.

Routine Surface Water Monitoring

Similar to Wind Farm Site baseline monitoring, baseline surface water samples will be
obtained at upstream and downstream sampling locations at each significant construction
location over mapped rivers. Baseline surface water samples will be obtained at accessible
locations such as existing bridges on public roads. Where upstream access is poor, the
upstream baseline sampling location will be directly/immediately upstream of the
construction location (e.g., existing bridge / culvert).

Routine Groundwater Monitoring

At Horizontal Directional Drilling (HDD) locations, any mapped wells identified in HDD
groundwater buffer zones (250 m) will be monitored to establish baseline, and routinely
monitored during the construction and for a period into the operational phase of the
development. All abstraction points associated with groundwater source protection areas
and within Regionally Important Karst aquifers associated with the development will be
monitored with the same frequency.

Continuous Monitoring of Active Construction Water Management and Discharge

At construction areas requiring drilling (HDD) and/or significant excavations (launch pits,
cable joint bays), and in the management of general excavations, arisings will be managed
carefully with a view to containing and treating all drained water and runoff which will likely
be laden with suspended solids. Active continuous monitoring will be required at these
locations in line with the conceptual model presented in (EIAR Appendix 9.6). The
monitoring location will be at the outfall or discharge point of the treatment train at any
respective location. Continuous monitoring will include telemetry.

Continuous Monitoring Locations or Telemetric Monitoring Stations (TMS) will use probes

to monitor the following parameters:

» Electrical Conductivity

« Turbidity (Data obtained can be equated to estimated Total Suspended Solids (TSS)
through calibration)

» pH

« Temperature

= Capacity for additional probes.
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TMSs will be self-powered and will be comprised of the following components at a minimum:
¢ Remote Telemetry Unit (RTU) — Modem [ data hub and transmission.
» Solar panel

= Sensor—pH

*  Sensor — Turbidity

» Sensor — Electrical Conductivity

+ Sensor Cleaning Device (SCD)(Turbidity probe)

* Power Management Unit (PMU)

= Power Bank (PB)

» Website — presenting data trends over time.

= Metal stand / frame and protective fencing.

= The TMS will have capacity for additional parameters.

Telemetric continuous monitoring sampling frequency is generally set at one data point per
15 minutes, however considering the intensive nature of the proposed works, particularly
drilling activities, if possible, it is recommended that sampling frequency is set at 5 minutes
or less with a view to escalating responses to potential discharge quality issues in good
time. Data is transmitted to a project website which will display data trends over time.
Access to the website can be gained and shared via a website link.

In line with monitoring objectives in relation to surface water quality, parameter value
thresholds or limits will be established on the telemetry website, text and email alerts will be
established which will notify relevant assigned persons of trend anomalies which require
investigation, escalation, and corrective mitigation, for example;

*  Athreshold of 25 mg/L Total Suspended Solids (TSS) will be applied at treatment train
outfalls/discharge points, in line with legislative reference limits for surface water
quality. Exceedance of such threshold will trigger further investigation and escalation
of responses on site with a view to identifying potential uncontrolied sources of
contaminants. Parameter trend analysis will also inform investigations and response,
for example, intermittent spikes in concentrations in line with baseline conditions versus
continuously elevated concentrations caused by an ongoing environmental incident.

» The website will be periodically checked and maintained on a weekly basis at a
minimum. The client will also receive maintenance alerts in relation to the monitoring

stations, for example, in the event data is not being received from a particular probe
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the client / assigned person/s will be notified by the system and maintenance call outs
will be conducted.
3.2  Hydrochemistry Monitoring
3.21 Sample locations, monitoring frequency and precise hydrochemistry parameters will be
agreed in writing with Cork County Council, prior to commencement of construction, and
following consultation with Inland Fisheries Ireland.
3.2.2 As a minimum, the monitoring programme will include:
3.2.2.1 The baseline monitoring will include groundwater samples taken from private groundwater
wells (3-4) closest to the Development.
3.2.2.2 A water level staff will be placed in the seven watercourses within the development footprint
prior to the commencement of the works. Weekly water level readings will be recorded for
the duration of the works.
3.2.2.3 Daily visual cbservation in areas of high construction activity or during high rainfall periods
to identify any evidence of siltation, oil or silt. Visual inspections will include details of the
colour of the water at the time of inspection.
3.2.2.4 Weekly visual inspections and monthly field hydrochemistry monitoring.
3.2.25 Post construction monitoring will be agreed with Cork County Council. Post construction will
be defined as when the reinstatement phase is completed.
3.23 Monthly analysis of water parameters will be carried out. Construction-stage analytical

determinants (including limits of detection and frequency of analysis) will be specified and
agreed with the Local Authority and third parties for each sample location. The agreed suite

of grab sample determinants will include the following:

Parameters for hydrochemistry analysis
« pH

. Temperature

. Total Suspended Solids

- Dissolved Organic Carbon
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. Conductivity

. Dissolved Oxygen

. Total Oxidized Nitrogen

. Ammoniacal Nitrogen

. Ammonia

. Potassium

. Phosphate

. Biological Oxygen Demand

. Chemical Oxygen Demand

. Total Petroleum Hydrocarbons’

4. WATER CROSSINGS
4.1 Locations

There are three (3 No.) proposed watercourse crossing as shown on Figure 4.1.

* Only during construction phase
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WC1

WC1 is located to the west of the Site, east of T2 and on An_Inse_Mhaor'. The crossing will be a
Clear Span Bridge. Details can be seen in Drawing No. 6226-PL-305.

Plate 4.1: Existing watercourse where WC1 will be located.

| Segment Code 18_1801, EPA Code 18102
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wcCz2

WC2 is also located on An_Inse_Mhdar stream” to the east of WC1. The crossing will be a Clear Span
Bridge and details of this can be seen in Drawing No. 6226-PL-306.

Plate 4.2 Existing watercourse where WC2 will be located.

Segmeni_Code 19 047, EPA Code Unavallable
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WC3 crosses an unnamed stream® and is located near the centre of the Site, to the east of the
proposed substation and to the west of the proposed T5. The crossing infrastructure is Clear Span
Bridge, of which details can be seen in Drawing No. 6226-PL-307.

Plate 4.3 Existing watercourse where WC3 will be located.

' Segment Code 18_1068, EPA Code Unavailable
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Grid Connection
Appendix B details the Technical Notes and Culvert Schedule for the Development as

prepared by TLI Group. Table 4.1 summarises the number of crossings along the Grid

Connection Route.

Table 4.1: Summary of crossings along the Grid Connection Route

D it Service Culvert Watercourse/bridge
escTIpson Crossings No.  Crossings No. Crossings No.
Gt Coocie 6 107 3
Section 2 Underground 0 6 0
Grid Connection
Total Crossings 6 13 3
Total 126
4.2 Design

All watercourse crossings have been designed on a bespoke basis. The following guidance

was used in the sizing of watercourse crossings:

Hydrological assessments made using a number of methods including Flood
Estimation Handbook (Statistical Analysis) and Flood Studies Report (FSR) where
appropriate to determine the design flow.

CIRIA Culvert design and operation guide (C689).

Inland Fisheries Ireland (2016) Guidelines on Protection of Fisheries During
Construction Works in and Adjacent to Waters.

Where planning consent is received a Section 50 Application will be submitted to
Office of Public Works (OPW) for approval prior to works commencing on site.

As part of the drainage design, detailed mapping of drainage paths across the site
has been undertaken; utilising topographical surveys, contour mapping and aerial
photography.

4.2.1 Clear Span Crossings
All water crossings will be clear span as shown on Planning Drawing No. 6226-PL-305 to
6226-PL-307.

-

The clear span design is nominally segmented precast arch or similar and will avoid
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4.3

4.4

permanent disruption to the stream bed and banks, protecting fishery habitats.
. The crossing direction will be perpendicular to the stream direction, therefore
minimising the length of stream affected.
. The crossing detailed design is to allow for the passage of out-of-bank flood flows
within the clear span.
. The crossing location site has been informed by the hydrological analysis and
identification of constraints to:
-  Be located in an area where bank slopes are shallow, thus reducing the potential
for runoff to carry sediment into the watercourse.
- Be located so as not to coincide with any incoming tributary streams.
The structure will include ledges or areas of undisturbed riverbank to allow for the free

passage of otters.

Construction Requirements

The Ecological Clerk of Works (Ecological Clerk of Works) will be consulted with regard to all
watercourse crossing works. Surveys by the Ecological Clerk of Works will be carried out
immediately prior to construction so that adequate mitigation is built into the design in respect
to fish passage and avoiding impact on downstream ecology.

Following consultation with the Contractors, Ecological Clerk of Works and third parties, CCC
will be frequently consulted during watercourse crossing construction, as agreed prior to the

commencement of construction,

Mitigation Measures
Suspended solid pollution will be avoided by use of a clear span structures. Where a Clear
Span Bridge is installed, its construction will follow IFI (2016) for works in or adjacent to

watercourses.

Mitigation will include protection of the riparian bank structure, minimisation of sedimentation
to the watercourse by use of silt fencing, sandbags or other sediment reducing measures,

and minimisation of instream activity.
The following mitigation is proposed and is in line with IFI (2016) Guidelines on Protection of

Fisheries during Construction Works in and Adjacent to Waters, in particular Section 6 — River
and Stream Permanent Crossing Structures.
During the construction phase the appointed Contractor(s) shall ensure that:
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Mo works will take place within the 65 m buffer zone of watercourses except for the clear
span bridges, road development and drainage measures as detailed.

Site compounds and temporary excavation areas will be located at a minimum distance
of 65 m from any watercourse. All drainage from these facilities will be directed through a
settlement pond with appropriate capacity and measures to provide spill containment.

All site drainage, as described in the Management Plan 3: Surface Water Management
Plan and shown on associated drawings, will be directed through either sediment traps,
settlement ponds and / or buffered drainage outfalls to ensure that total suspended solid
levels in all waters discharging to any watercourse will not exceed 25 mg/L (IFI, 2016). All
construction site run-off will be channelled through a stilling process to allow suspended
solids to settle out and through a spill-containment facility prior to discharge.

Daily monitoring of all sediment traps and settiement ponds will be undertaken by the
Ecological Clerk of Works to ensure satisfactory operation and/or maintenance
requirements.

The storage of oils, hydraulic fluids, etc., will be undertaken in accordance with current
best practice for oil storage (Enterprise Ireland, BPGCS005).

All machinery operating at the Site will be fully maintained and routinely checked to ensure
no leakage of oils or lubricants occurs. All fuelling of machinery will be undertaken at a
discrete “fuel station” designated for the purpose of safe fuel storage and fuel transfer to
vehicles.

Any extensions to existing drainage culverts on the site roads will be undertaken in dry
conditions and in low flow conditions on drains that do not run dry.

The pouring of concrete, sealing of joints, application of water-proofing paint or protective
systems, curing agents, etc., will be completed in the dry to avoid pollution of the
freshwater environment (see Chapter 9: Hydrology and Hydrogeology for further
details). There will be no batching or storage of cement allowed in the vicinity of any
watercourse crossing construction area.

Procedures (as detailed in Chapter 9: Hydrology and Hydrogeology) will be put in
place to ensure the full control of raw or uncured waste concrete to ensure that
watercourses will not be impacted.

Should there be any incidents of pollution to watercourses, immediate steps as specified
in the Emergency Response Plan (CEMP-Management Plan 1) will be undertaken to
resolve the cause of the pollution and where feasible, mitigate against the impact of
pollution.
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* Re-seeding / re-vegetation of all areas of bare ground or the placement of Geo-jute (or
similar) matting will take place prior to the start of the operational phase to prevent silt-
laden run-off. The seed mix will contain only suitable native species of plant.

= Silt traps erected during the construction phase within roadside and artificial drainage
will be replaced with stone check dams for the lifetime of the project. These stone check
dams will only be placed within artificial drainage systems such as roadside drains and
not in natural streams or drainage lines.

» A full review of construction stage temporary drainage will be undertaken by the
Developer (in conjunction with the Project Hydrologist/ Site Engineer and the Project
Ecologist) following the completion of construction, and drainage removed or
appropriately blocked where this will not interfere with infrastructure.
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Inchamore WF - 38kV Grid Connection

Route Summary & Joint Bay Locations

(28.10.22)
Sectign saction Ta Seation e/ “BnodlogAronaement No, of Culverts
Ballyvouskill 5§ 1B-01 1098.7 Bonded Both Ends -
JB-1 1B-2 1039.6 Bonded Both Ends 9 28kV loid in paraliel to Garrow UGC
18-2 1B-3 1102.2 Bonded Both Ends s 38kV laid in parallel to Garrow UGC
JB-3 JB-4 1096.5 Bonded Both Ends 12 38kV loid in parallel to Garrow UGC
184 18- 10316 Bonded Both Ends Str. 1-Valley 10 v paaiel o RYEOC ay D3 Guble
Crossing, 1x HDD Crossing
38kV iaid in paraliel to 20kV UGC, 20kV UG Cable
1B-5 IB-6 1088.9 Bonded Both Ends 11 Crossing, 38V laid in parallel to 38kV UGC, 38kV UG
Cable Crossing
18-6 1B-7 1090.9 Bonded Both Ends x
JB-7 JB-8 1059.0 Bonded Both Ends 4
JB-8 JB-9 11743 Bonded Both Ends Str.2, Str.3 10
189 18-10 1015.2 Bonded Both Ends 8
1B-10 JB-11 1158.0 Bonded Both Ends 11
JB-11 18-12 1182.9 Bonded Both Ends 9
1812 JB-13 1093.4 Bonded Both Ends 9 f::: SO Crosing SRRV (id npdiyiel @ a8
JB-13 18-14 1163.3 Bonded Both Ends 3 38kV laid in parollel to 38kV UGC
JB-14 1B-15 576.6 Bonded Both Ends 2 38kV laid in parallel to 38kV UGC
1B-15 1B-16 1160.0 Bonded Both Ends 2 N22 HDD
JB-16 1B-17 1122.0 Bonded Both Ends 5
JB-17 JB-18 1183.6 Bonded Both Ends 1
JB-18 WE S 292.0 Bonded Both Ends -
Total: 18,348 113




ROUP

Outline Construction Methodology tli)) >
G

Inchamore Wind Farm 38kV
Grid Connection

Report Ref: 05934-R01-03

Client: Inchamore Wind DAC



Outline Construction Methodology 38kV Grid Connection — Inchamore Wind Farm

April 2023

tli.

)

ROUP

00 POS DB 14.11.22 Issued for Planning

01 POS pe 22.11.22 Issued for Planning

02 POS DB 09.12.22 Correction to Typo Error

03 POS DB 17.04.23 Revised as per Clients Comments




Outline Construction Methodology 38kV Grid Connection — Inchamore Wind Farm tl I GROUP

April 2023

Table of Contents

L IO T s A B G L e e R R 5
20 ARV LI erRr i e CaBBE BUBITER. «covnuis cissssunesnnnionss sivisssmmmunrronss s S o g o S B BT S S 5
3.0  Access ROUTES 10 WOPK AFBE i ibiiiiiiiiieisiiiniss s nbas i sisassissbian s siatnsssansis ransssnsssssinssbbhsnios g
A0 T MR e o s oo e i e S e S T RS s A AR s s LA Ry a4 g
B0 Roat Opening Lo i i i i o o AR i D Al S AW L e bt 10
6.0 UGC Construction MethOBOIOmY . ......osusussssnssmesimesssrerassssares sususssansarsrsnisnsissnis siaassassssssassises sssassasasasins 10
6:1 Trenthing Methodology ..ciiimmimmsisiinmmsiimsisissiismnsmiivsimsie s s s RS 10
6.2 Ducting Installation MethotOlORY . ......eevrssrsssssmsssrssssssssnsasrserssmsssssasssansssnsssnsssnsnsassssnssensssssrrasins sinssrssns 11
6.2.1 UGC Installation on Public REA ... mismamiimisisssssmiiingmissis s s i @i 13
B.2:2 UGE Installation Gl THRCKS .. coreemensrrreryssmmssiennnen snsssrnsmsssrambd sndrmspatnsshednns oo sbmioyped bas s bbmsn mebidmisnaidsnbs 13

0 T IV B T EROENE it v B KR TN S R S A T S P R 3 13
6.4 Managing Excess Material from Trench ... s issssnssssses sassssssmsess ss 14
6.5 Storage of PLant and Machinery ... s s ebssia sisissssies s i ssasasissnsinssn o 14
6.6 Joint Bays and Associated ChaMDETS. ... iissiioismiirsasitsisissssssmassssisassissssss ssasisns taassbisassssssassbiss 14
6.7 Joint Bay Construction and Cable Installation ... s 16
7.0 Relocation of EXISHING ServIBes i iaiia i doorios il s svassniassss iviarnssninnis sassisasaiins i 17
B0 M A Or WAt e e OUrS lOESINES oo ootivriemiasrtrsessenssssessonsssiessssbesses s be et ms s s bbmn s e a4 b e bE S £ b e Erm a4 b rame s bbmE s n e b n e g men s 17
8.1 Stream 1 - Horizontal Directional DAIING......ciimiiiiimmsiiimiinmiins sivitisbasasiasissonssissre assnnssbaiasassasos sniis 18
8.2 Stream 2 (Culvert 56 & Culvert 57) - Horizontal Directional DFlliRE. ..o 19
8.3 Stream 3 (Culvert 59 to 63) - Horizontal Directional Drilling.......ccceimiimimiimsisissnin 20
9.0 Horizontal Direction DFlINE [HDD) ...c..ccorieremeciriersnssssessssmssassansessrssiessssssssasssssssamsasess siassassssssasssssmsnsansones 21
10:0 Reinstatement oF Private LENG v miesmiobm s s s s s basewesss o 22
11.0 Best Practice Design and Construction & Environmental Management Methodology ... 22
12.0 implementation of Environmental Protection MEasUTes ...t onns 23
13.0 Invasive SPecies Best Praction IBasures. .. .o e ismaesiasiinassi s atssssin st st e s aed b2 e s bamas b e bammbbre s b arambaea e 24
BB T T e D O P 24
S Y A B OIS e I e s e P S R T T S A 24




Outline Construction Methodology 38kV Grid Connection — Inchamore Wind Farm tl I GROUP

April 2023

Table of Figures
Figure 1 - Grid Connecticon Route Layout PIan ... i s s snsis 5
Figure 2 - Typical 38kV Underground Duct Installation........ccuimenmmiiniimsismsmessisss s 11
Figure 3 - Typical Trench I ROABWAY ......cciumeimicsmmmisnceismsmssisinsasssrisaissishibesissnmesshsnssssiasmasins ssnssnsbisss shsnssssssssis 12
Figure 4 - Typical Trench in Forestry Road Section ... it sssasist 13
Figure 5 - Typical ESB Marker Posts EXample.....cccciiimiimmnmiisiississsssisss s s s 14
Figure 6 - Typical Section through JOINE Bay.....c.c.uiussiismississmsisiioussissasisiisasisbiss iorisssnsisissassisssinsassisnssssstoine 15
Flgure 7= 38KV JoINt By PIAN LOVOUR ...t iiiusiiniesiani i oo ass sy ss s s s s s s 15
Figure 8 - Typical Section through Communications Chamber ... s 15
Figure 9 - 3BKV LGC Culvert U ndencroSSing: i iiriissssisiviiisisisss isia sasabiassi bassasiabsisisasnssiint bhossssibsiisbormsiarassis 17
Figure 10 - 38KV UG CUNETE OVBTCTOSSINE ..o snsssnsnssisssnsseissshossssassns st ssinssss b pisssssssss sl sse st assasssassasassssarssss 17
FIGUre 11 - StEEHY 1 VAIIeY CROSEINE ivomciivsersssrerisssmsnsnsisreasssrossi4ronssiasssis dorsas ssnisduss s fhasasssasssss bbsasmais ivsis it sasrise 18
Figure 12 - Stream 1 Valley Crossing on OSI BACkBround.......eiiimmmamiiimimmnmiiisssssissss s s 18
FIRUTE L3 = SEIEAIMIZ coivorinisansrarnsiosassssreintsnsestnssoss smsssh s vebss bomess 004 ed 040y H1 048R T HEEHA B4 540 EH LB SRR IR P RERSR LA SRR 0 19
Figure 14 - Stream 2 within Forestry Road on OS5I Background ... s 19
FIRUPE 15 = SEPBAMI 3 civsnnrieinanismmsacssmnsasstissinstsssssorsssssnisyosssnssmsans Kiss siasass srsoe st s b 10048 £88888834001 1E4T058 143 P14 T L bR LR RS 20
Figure 16 - Stream 3 within Forestry Road on OSI BackBround ..........ccocieminmmmmsismnnsissssssiissnes 20
Figure 17 - Typical HDD INStlLION. .....covieiuisinmimsiianmssremasiosanssssesssissssesismsssspasionsidasssbisedssuusdbbasnssbsnnisnssssasssns 21




-]
Outline Construction Methodology 28kV Grid Connection — Inchamore Wind Farm t I

April 2023

1.0 Introduction

The purpose of this document is to outline and explain the construction technigues and methodologies which
will be implemented during construction of the Inchamore Wind Farm 38kV grid connection to the existing
Ballyvouskil 220kV substation. The grid connection will consist entirely of underground cabling (UGC) with the
majority of the UGC to be installed within internal forestry road networks.

The UGC works will consist of the installation of 4 No. ducts in an excavated trench to accommodate 3 No.
power cables and 1 No. fibre communications cable to allow communications between the Inchamore Wind
Farm Substation and Ballyvouskil 220kV substation.

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. In addition, this document is in outline form only and will be revised and updated prior to the
commencement of any construction activities, detailed Method Statements will be prepared in respect of each
aspect of the development.

2.0 38kV Underground Cable Route

The UGC route is approximately 19.872km in length and traverse in an east to south easterly direction from
the existing Ballyvouskil 220kV substation to the Inchamore Wind Farm substation location utilising public local
road networks, existing access tracks and private forestry access tracks.

The cable location will take into consideration Cork County Council, Kerry County Council and all other relevant
stakeholders’ requirements. Installation of the cable will consider all environmental protection measures
forming part of the planning application for the development at Inchamore wind farm and accompanying
technical reports.

Figure 1 outlines the UGC route, with the total length of each road type detailed in Table 1.
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Figure 1 - Grid Connection Route Layout Plan
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Wind Farm Site/Forestry Roads ESB Access Track

18.8km 1km

Table 1: Inchamore Wind Farm to Ballyvouskil 220kV Substation = UGC Route Location Summary

Table 2 separates the UGC route into a number of sections and describes the specific construction
requirements of each individual section along with assessment of access routes to the work areas.

Section | Description
Section 1 UGC from Ballyvouskil 220kV substation to N22 Road HDD Crossing (Chainage 17150m)
uGcC The underground cable route initially begins within the townland of Caherdowney, Co. Cork where

from Ballyvouskil 220kV substation compound, the UGC departs the substation on the north
western boundary, converging onto a permanent access track to be constructed as part of this
development within agricultural lands and traverses on an upward trajectory for approximately
950m prior to entering into forested plantations propertied by Coillte.

The UGC will establish a route for the majority within existing forestry access tracks and will
traverse adjacent to existing ESB utility infrastructure that reside within these forestry tracks. The
UGC remains within these tracks for the majority of the grid connection route, carrying for an
approximate length of 15.7km whilst sporadically crossing between Cork county and Kerry county
boundaries through denoted townlands Cummeenabuddogue, Clydaroe, Knocknagowen,
Glashacormick acrass this plantation coverage. Subsequent to crossing through the forestry
properties, the UGC will leave the forestry access track on the south westerly side within the
townland of Cummeenavrick, Co. Kerry and converges onto first, a section of redundant regional
roadway, adjacent to the N22 National carriageway prior to accessing consented third-party
property (KY30186F). The UGC will traverse this parcel within a permanent access road to be
constructed as part of this development. This access road entails a 4m wide track with load bearing
capacity of 10 tonne to allow for Horlzontal Directional Drilling (HDD) activities commence to drill
beneath approximately 70m of the N22 carriageway with the remainder of the drill shot equating
to approximately 580m.

Features

Section 1 contains 15 No. joint bays.

Joint bays will be located below ground and finished/reinstated as per Forestry Road Manual
(Guidelines for the design, construction and management of forest road) and as per private landowner
reinstatement requirements.

Joint bays will have associated communication chambers which will have a surface access hatch

which will match existing ground levels,
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* Jaoint Bay 01 (JB-01) will be located within a permanent access track at Chainage — 1100m

* Joint Bay 02 (JB-02) will be located south west of IB-01 positioning the joint bay within a
widened verge to the existing forestry track. [Choinage — 2150m]

* Joint Bay 03 (IB-03) will be located south west of JB-02 positioning the joint bay within a
widened verge to the existing forestry track. [Chainage — 3250m]

= Joint Bay 04 (JB-04) will be located south west of JB-03 positioning the joint bay within a
widened verge to the existing forestry track [Chainage — 4350m|

* Joint Bay 05 [JB-05) will be located south west of 1B-04 positioning the joint bay within a
widened verge to the existing forestry track [Chainage — 5400m]

= Joint Bay 06 (JB-06) will be located north west of 1B-05 positioning the joint bay within a
widened verge to the existing forestry track. [Chainage — 6500m]

* Joint Bay 07 (JB-07) will be located south west of JB-06 positioning the joint bay at receptor
location for the HDD activities required to cross stream 1. [Chainage — 7550m]

* Joint Bay 08 (JB-08) will be located north west of JB-07 positioning the joint bay within a
widened verge to the existing forestry track. [Chainage — 8650m]

« Jpint Bay 09 (JB-09) will be located north west of JB-08 positioning the joint bay within a
widened verge to the existing forestry track. [Chainage — 9800m]

& Joint Bay 10 [JB-10) will be located west of JB-09 positioning the joint bay within a widened
verge to the existing forestry track. [Chainage —10800m]

* Ipint Bay 11 (JB-11) will be located west of JB-10 positioning the joint bay within a widened
verge to the existing forestry track. [Chainage — 11950m]

= Joint Bay 12 (JB-12) will be located west of JB-11 positioning the joint bay within a widened
verge to the existing forestry track. [Chainage — 13150m|

= Jpint Bay 13 (1B-13) will be located south of JB-12 positioning the joint bay within a widened
verge to the existing forestry track. [Chainage — 14250m]

* Joint Bay 14 (JB-14) will be located north west of JB-13 positioning the joint bay within a
widened verge to the existing forestry track. [Chainage — 15400m|

* Joint Bay 15 (JB-15) will be located south west of JB-14, within a new permanent access road
to be constructed to allow HDD activities on the eastern side of the N22 [Chainage — 16000m|

* Joint Bay 16 (JB-16) will be located south west of JB-15 positioning the joint bay within a

widened verge to the existing forestry track. [Chainage — 17150m]
Section 1 has 3 No. watercourse crossings:

s Stream 1 has been surveyed with the result of insufficient clearance existing within this
structure, To cross this stream, it will be required to utilise a Horizontal Directional Drill within
the existing forestry track to cross beneath with a satisfactory clearance to the waterway.
[Chainage 5200m]

# Stream 2 has been surveyed with the result of insufficient clearance existing within this
structure. To cross this culvert, it will be required to utilise a Horizontal Directional Drill within
the existing forestry track to cross beneath with a satisfactory clearance to the waterway.
[Chainage 3200m]

# Stream 3 has been surveyed with the result of insufficient clearance existing within this
structure. To cross this culvert, it will be required to utilise a Horizontal Directional Drill within
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the existing forestry track to cross beneath with a satisfactory clearance to the waterway.
[Chainage 9750m]
Section 1 will require 6 No. service crossings:
Existing ESBN infrastructure will be encountered and the crossing schedules will be prepared at
detailed design to identify under or over methods to cross these existing buried services.
Section 1 has 107 No. culvert crassings:
See section 8 of this report for Culvert crossing methods and drawings 05934-DR-217-P1 & 05934-
DR-218-P1 for further details.
Section 2 N22 Road HDD Crossing to Inchamore Windfarm site location (Chainage 19850m)
uaC The receptor pit from the drill shot will be located, again within Folio KY30186F on the opposite

side of the N22 carriageway within the townland of Derryreag. From here the UGC route travels
south within an existing forestry track through lands propertied by Coillte for approx. 1500m.

The UGC will establish the remainder of the route within the designation of county Cork, traveling
through the townland of Derreenaling and Inchamore, mainly southwest for a further approx.
1200m where the UGC route enters into the proposed onsite 38kV substation for Inchamore Wind
Farm.

Features

Section 2 contains 2 No. joint bays. Joint bays will be located below ground and finished/reinstated
as per Forestry Road Manual (Guidelines for the design, construction and management of forest road),
finished/reinstated to the required roads specification and reinstated to landowner preference
where applicable.

Joint bays will have associated communication chambers which will have a surface access hatch
which will match existing ground levels.

» Joint Bay 17 (JB-17) will be located south of JB-16 positioning the joint bay within a widened

verge to the existing forestry track. [Chainage — 18250m]
* Joint Bay 18 (JB-18) will be located south of IB-17, within consented third-party lands [Chainage
= 19400m]

Section 2 has 6 No. culvert crossings:

See section 8 of this report for Culvert crossing methods and drawings 05934-DR-217-P1 & 05934-
DR-218-P1 for further details.
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3.0 Access Routes to Work Area

The majority of the underground cable route will be installed within existing forestry access track networks
and therefore will be accessed via the existing road network. Where the cable route is located on private lands,
contractor(s) will be required to utilise the local public road netwoark in the vicinity of the work area and from
there utilise private access tracks, where appropriate.

A detailed Traffic Management Plan has been prepared as part of the EIAR (Environmental Impact Assessment
Report). Some work areas will require a road closure where it is not possible to safely implement a Stop/Go
system. Where road closures are necessary, a suitable diversion will be implemented using appropriate
signage, following consultation with Cork County Council

Careful and considered local consultation will be carried out, to minimise the amount of disturbance caused
during works. Prior to the commencement of construction, the contractor will assess all access routes and
determine any additional access requirements which will be incorporated as part of the method statement.
All plant and equipment employed during the works (e.g. diggers, tracked machines, footwear etc.) will be
inspected prior to arrival on site and on leaving site and cleaned where necessary to prevent the spread of
invasive aquatic / riparian species,

4.0 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 both Cork
County Council and Kerry County Council. All work on public roads will be subject to the approval of a road
opening license application by both Cork County Council and Kerry County Council. The contractor will submit
the traffic management plan for inclusion as part of the road opening applications. Where road widths allow,
the UGC installation works will allow for one side of the road to be open to traffic at all times by means of a
‘Stop/Go’ type traffic management system, where a minimum 2.5m roadway will be maintained at all times.

Where it is not possible to implement a 'Stop/Go’ system a full road closure will be required. Temporary traffic
signals will be implemented to allow road users safely pass through the works area by channelling them onto
the open side of the road. Typically, the UGC will be installed in 150m sections, and no more than 100m will
be excavated without the majority of the previous section being reinstated. Where the construction requires
the crossing of a road, works on one carriageway will be completed before the second carriageway is opened,
to maintain traffic flows.

All construction vehicles will be parked within the works area so as not to cause additional obstruction or
inconvenience to road users or residents. The traffic signals will be in place prior to the works commencing
and will remain in place until after the works are completed. The public road will be checked regularly and
maintained free of mud and debris. Road sweeping will be carried out as appropriate to ensure construction
traffic does not adversely affect the local road condition.

In the event of emergency; steel plates, which will be available on site, can be put in place across the excavation
to allow traffic to flow on both sides of the road. All traffic management measures will comply with those
outlined within the accompanying EIAR (Environmental Impact Assessment Report) and will be incorporated
into a detailed Traffic Management Plan to be prepared, in consultation with both Cork County Council and
Kerry County Council, prior to the commencement of UGC construction,
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5.0 Road Opening Licence

The UG grid connection works will require a road opening licence under Section 254 of the Planning and
Development Act 2000-2015 from both Cork County Council and Kerry County Council. A Traffic Management
Plan (TMP) will be agreed with both Cork County Council and Kerry County Council prior to the commencement
of the development. The TMP will outline the location of traffic management signage, together with the
location of any necessary road closures and the routing of appropriate diversions, Where diversions are
required, these will be agreed with both Cork County Council and Kerry County Council in advance of the
preparation of the Traffic Management Plan (TMP).

6.0UGC Construction Methodology

The UGC will consist of 3 No. 110mm diameter HDPE power cable ducts and 1 No. 110mm diameter HDPE
communications duct to be installed in an excavated trench, typically 600mm wide by 1,220mm deep, with
variations on this design to adapt to bridge crossings, service crossings and watercourse crossings, etc. The
power cable ducts will accommodate 1 MNo. power cables per duct. The communications duct will
accommodate a fibre cable to allow communications between the Inchamore Wind Farm substation and
Ballyvouskil 220kV substation. The ducts will be installed, the trench reinstated in accordance with the Forestry
Road Manual (Guidelines for the design, construction and management of forest road), private third-party
landowners and both Cork, Kerry County Council specifications. Once all are satisfied, then the electrical
cabling/fibre cable is pulled through the installed ducts in approximately 1000/1200m sections. Construction
method statements and templates will be implemented to ensure that the UGC is installed in accordance with
the correct requirements, materials, and specifications of ESBN and EirGrid.

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

* 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 EIAR and as required by planning conditions where relevant;

« All existing underground services along the UGC route shall be confirmed prior to the commencement of
construction works;

= At watercourse crossings, the contractor will be required to adhere to the envirenmental control measures
outlined within the EIAR, the detailed Construction Environmental Management Plan (CEMP) and best
practice construction methodologies;

¢ 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 Irish Water specifications;

» Traffic management measures will be implemented in accordance with those included in the EIAR, and a
detailed Traffic Management Plan will be prepared and agreed with both Cork, Kerry County Councils;

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 50m from surface water
features and all stockpiling locations will be subject to approval by the Site Manager and Project Ecological
Clerk of Works (ECoW);

» Excavated material shall be employed to backfill the trench where appropriate and any surplus material will
be transported to the on-site borrow pit;

10
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« Any earthen (sod) banks to be excavated will be carefully opened with the surface sods being stored
separately and maintained for use during reinstatement;

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

# 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;

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

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

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

Figure 2 - Typical 38kV Underground Duct Installation

6.2 Ducting Installation Methodology
For the trenching and ducting works the following step by step methodology will apply:
1. Grade, smooth and trim trench floor when the required 1220mm depth and 600mm width have been
obtained.

2. Place bedding layer of Cement Bound Granular Mixture B (CBGM B) material in accordance with the
specification and compact it so that the compacted thickness is as per the drawings.

3. Lay the bottom row of ducts in trefoil formation as detalled 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,

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

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

6. 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.
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7. Carefully surround and cover ducts with CBGM B material in accordance with the drawings and thoroughly

compact without damaging ducts.

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

drawings.

9. 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.

10.For concrete and asphalt/bitmac road sections, carry out immediate permanent reinstatement in
accordance with the specification and to the approval of the local authority and/or private landowners,
unless otherwise agreed with local authorities (Figure 3).

11.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 (Figure 4).

12.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. All the works should be

witnessed by ESBN Clerk of Works (CoW) as required.
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Figure 4 - Typical Trench in Forestry Road Section

6.2.1 UGC Installation on Public Road

Where the ducting is installed within public road carriages and where applicable the trench will be installed in
the non-trafficked strip between the wheel marks on the road. The cable will be micro-sited based on the
presence of exiting utilities and the nature of the road and the adjoining terrain. It is preferable to excavate a
trench within the middle of the lane, or the middle of the roadway to reduce load on the cable.

6.2.2 UGC Installation on Tracks

The majority of the 38kV route is located within existing forestry access tracks, The location where the cable
is laid will depend on several factors such as; 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.

6.3 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 ESBN and EirGrid standards.

Marker posts will be used on non-roadway routes to delineate the cable route and joint bay 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 post shall also be placed in the event that burial depth is not to standard. Siting of marker posts to be
dictated by ESBN as part of the detailed design process (Figure 5).

)
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Figure 5 - Typical ESB Marker Posts Example

6.4 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 may be used in the reinstatement of the borrow pit as part of the Inchamore Wind Farm. Excavated
tar from the public road network will be transported off site by an appropriately authorised waste collector
and disposed of at an appropriately licenced waste facility.

6.5 Storage of Plant and Machinery

All plant, machinery and equipment will be stored on site within the UGC works area or within the temporary
construction compounds to be located within the Inchamore Wind Farm. Oils and fuels will be stored in an
appropriately bunded area within the temporary construction compounds.

6.6 Joint Bays and Associated Chambers

Joints Bays are to be installed approximately every 1000m - 1200m along the UGC route to facilitate the jointing
of 2 No. lengths of UGC. Joint Bays are typically 4.5m x 2.03m x 1.475m pre-cast concrete structures installed
below finished ground level. Joint Bays will be located in the non-wheel bearing strip of roadways, however
given the narrow profile of local roads this may not always be possible.

In association with Joint Bays, Communication Chambers are required at every joint bay location to facilitate
communication links between Inchamore Wind Farm substation and the existing 220kV node at Ballyvouskil.

The precise siting of all Joint Bays and Communication Chambers is subject to approval by ESBN. Marker posts
will be used on non-roadway routes to delineate the duct route and joint bay positions.
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6.7 Joint Bay Construction and Cable Installation

Before starting construction, the area around the edge of the joint bay 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 interposed 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 on site will be placed at least 15m back from the
nearest watercourse 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 siit fencing
with straw bales will be added in line with the relevant environmental control measures.

If the joint bay 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 environmental control measures.

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 bay 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.

Eguipment:

= 2-3 General Operatives
= 1 Excavator Operator
®= 360" tracked excavator (13 ton normally, 22 ton for rock breaker)
= 1no.tracked dumper or tractor and trailer
Materials:
®=  Sand for pipe bedding
®  Blinding Concrete where necessary
* (Clause 804 Material

»  125mm diameter HDPE ducting
= Precast Chamber Units / Relevant construction materials for chambers

)
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7.0 Relocation of Existing Services

In order to facilitate the installation of the underground cable, it may be necessary to relocate existing
underground services within the curtilage of the road such as water mains, telecom networks or existing
cables. In advance of any construction activity, the contractor will undertake detailed surveys and scans of the
UGC route to confirm the presence or otherwise of any services. If found to be present, the relevant service
provider will be consulted with in order to determine the requirement for specific excavation or relocation
methods and to schedule a suitable time to carry out works.

8.0 Major Watercourse Crossings

The cable route will involve 3 No. waterbody crossings. Where the cable route intersects with existing
watercourses, a detailed construction method statement will be prepared by the Contractor prior to the
commencement of construction and is to be approved by the Local Authority and relevant environmental
agencies.

Crossing existing culverts will be implemented using open trenching with either an undercrossing or an

overcrossing, depending on the depth of the culvert. The cable route will involve 3 No. culvert crossings

locations which will require the mobilisation of HDD. The culvert crossing methods are detailed in Figure 9 and
Figure 10 below with more detail seen in 05934-DR-217-P1 & 05934-DR-218-P1.
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Figure 9 - 38kV UGC Culvert Undercrossing
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Figure 10 - 38kV UGC Culvert Overcrossing
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Intand Fisheries Ireland have published guidelines relating to construction weorks along water bodies entitled
‘Requirements for the Protection of Fisheries Habitats during Construction and Development Works at River
Sites”, and these guidelines will be adhered to during the construction of the development.

8.1 Stream 1 - Horizontal Directional Drilling
ITM Coordinates: 521705.04, 583153.2

Stream 1 is located approx. 174m east of JBOS crossing over a large stream within a valley. This steam flows in
a northern direction. Horizontal directional drilling (HDD) will be implemented to bore approximately 1500mm
beneath the waterway. This depth is based on locating a suitable clay/silt formation for HDD and the required
depth may increase subject to geotechnical investigations. Drilling will take place from the forestry access track
carriageway. The methodology for HDD is outlined in Section 9 below. Ref drawing 05934-DR-222.

Figure 11 - Stream I Valley Crossing Figure 12 - Stream 1 Valley Crossing on 051 Background
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B.2 Stream 2 (Culvert 56 & Culvert 57) - Horizontal Directional Drilling
ITM Coordinates: 518279.2, 583469.4

Stream 2 is located on a forestry access track approx. 580m east of 1B09 crossing over a large Stream. This
steam flows in a north direction and into the River Clydagh. This stream also flows into Killarney National Park,
Macgillycuddy's Reeks and Caragh River Catchment SAC (Special Area of Conservation).

Horizontal directional drilling (HODD) will be implemented to bore approximately 1500mm beneath the
waterway. This depth is based on locating a suitable clay/silt formation for HDD and the required depth may
increase subject to geotechnical investigations. Drilling will take place from the forestry access track
carriageway. The methodology for HGD is outlined in Section 9 below. Ref drawing 05934-DR-223.

Figure 13 - Streom 2

Figure 14 - Stream 2 within Forestry Rood on 051 Background
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8.3 Stream 3 (Culvert 59 to 63) - Horizontal Directional Drilling
ITM Coordinates: 517802.26, 583246.3

Stream 3 is located on a forestry access track approx. 44m east of JB09 crossing over a large Stream. This steam
flows in a north direction and into the River Clydagh. This stream also flows into Killarney National Park,
Macgillycuddy's Reeks and Caragh River Catchment SAC (Special Area of Conservation).

Horizontal directional drilling (HDD) will be implemented to bore approximately 1500mm beneath the
waterway. This depth is based on locating a suitable clay/silt formation for HDD and the required depth may
increase subject to geotechnical investigations. Drilling will take place from the forestry access track
carriageway. The methodology for HDD is outlined in Section 9 below. Ref drawing 05934-DR-224.

Figure 15 - Stream 3

Figure 16 - Stream 3 within Forestry Road en 051 Background
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9.0 Horizontal Direction Drilling (HDD)

Horizontal Direction Drilling (HDD) is a method of drilling under obstacles such as bridges, railways, water
courses, etc. in order to install cable ducts under the obstacle. This method is employed where installing the
ducts using standard installation methods is not possible. The drilling methodology is as follows: -

1. A works area of circa. 40m? will be fenced on both sides of the river crossing,

2. The drilling rig and fluid handling units will be located on one side of the bridge and will be stored on
double bunded 0.5mm PVC bunds which will contain any fluid spills and storm water run-off.

3. Entry and exit pits [1m x 1m x 2m) will be excavated using an excavator, the excavated material will be
temporarily stored within the works area and used for reinstatement or disposed of to a licensed
facility.

4. Almx1m x 2m steel box will be placed in each pit. This box will contain any drilling fluid returns from
the borehole.

5. The drill bit will be set up by a surveyor, and the driller will push the drill string into the ground and
will steer the bore path under the watercourse,

6. Asurveyor will monitor drilling works to ensure that the modelled stresses and collapse pressures are
not exceeded.

7. The drilled cuttings will be flushed back by drilling fluid to the steel box in the entry pit.

8. Once the first pilot hole has been completed a hole-opener or back reamer will be fitted in the exit pit
and will pull a drill pipe back through the bore to the entry side.

9. Once all bore holes have been completed, a towing assembly will be set up on the drill and this will
pull the ducting into the bore,

10. The steel boxes will be removed, with the drilling fluid disposed of to a licensed facility.

11. The ducts will be cleaned and proven and their installed location surveyed.

12. The entry and exit pits will be reinstated to the specification of ESBN, EirGrid and Cork County Council.

13. A transition coupler will be installed at either side of the bridge/ following the horizontal directional
drilling as per ESB and EirGrid requirements, this will join the HDD ducts to the standard ducts.

- . GEMERN, DL IO OF
LLEVEy Toe )

Figure 17 - Typical HDD Installation
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10.0 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. This work will be carried out in in consultation with the landowner
and in line with any relevant measures outlined in the planning application, CEMP and planning conditions.

11.0 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 EIAR, measures 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 below: -

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

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

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

s E.Murnane et al., [2006) Contrel of water pollution from linear construction projects. Site guide (C643),
CIRIA.

* 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);

s Enterprise Ireland (unknown). Best Practice Guide (BPGC5005) Oil storage guidelines;

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

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

The 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.

s All materials shall be stored at the temporary compound within the Inchamore Wind Farm site and
transported to the works zone immediately prior to construction;

e Where drains and watercourses are crossed with underground cables, the release of sediment will be
prevented through the implementation of best practice construction methodologies.

¢ Weather conditions will be considered when planning construction activities to minimise risk of run
off from site;

» Provision of 50m exclusion zones and barriers (silt fences) between any excavated material and any
surface water features to prevent sediment washing into the receiving water environment;
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If dewatering is required as part of the works e.g. in trenches for underground cabling or 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, with the Contractor
required to prepare a contingency plan for before and after such events;

The contractor will carry out visual examinations of local watercourses from the 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 be strictly confined to a designated and controlled wash-
out area within the Inchamore Wind Farm site; remote from watercourses, drainage channels and
other surface water features;

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 waste water into watercourses;

Cabins, containers, workshops, plant, materials storage and storage tanks shall not be located near
any surface water channels and will be located beyond the 50m hydrological buffer at all times.

12.0 Implementation of Environmental Protection Measures

All environmental protection measures contained within the EIAR (Environmental Impact Area Report) and NI5
{Natura Impact Statement) which accompanies the planning application will be incorporated inte the final
CEMP (Construction Environmental Management Plan) and construction method statements prior to the
commencement of development and will be implemented in full during the construction phase. The proposed
UGC grid route does not form part of the wind farm planning application but is being assessed as part of the
EIAR and NIS. The Project Manager and Site Manager will be responsible for the implementation of measures
following consultation with the Environmental Manager and ECoW where necessary.
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13.0 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:

» 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;

« Plant and machinery will be inspected upon arrival and departure from the 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.

14.0 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 will be prepared by the contractor before the
commencement of construction. All waste material will be disposed of at a fully licensed facility.

15.0 Archaeology

The following are the mitigation measures which will be carried out during construction where required,
= Any specific mitigation measures outlined in the Cultural Heritage Report will be adopted.
* |f required a project archaeologist will be appointed to oversee the project.

® Demarcation of protective buffer zones around cultural heritage sites where there is a potential
for disturbance during the construction phase and inclusion of the same in site induction.
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Review of the 38kV grid connection cable loading based on the

proposed MEC for the project.

Documents & Data Issued for Review: n/a

Overview

TLI Group (the Consultant) were engaged by Future Energy Ireland (“the Client”) on the development of
Inchamore Windfarm in counties Cork and Kerry. The Consultant was engaged to assist the Client in selecting
and preparing a planning application for the 38kV grid connection for Inchamore Windfarm. The Client is
currently working on the development of the windfarm.

The proposed grid connection will be a 38kV UGC from the existing Ballyvouskil 220kV Substation to a new 38kV
substation serving Inchamore Windfarm which will consist of an approximate grid connection length of 19.3km.
This cable rating study was completed to assess the suitability of the proposed cable size and cable trench
designs for the 38kV UGC grid connection circuit.

The cable ratings which have been completed as part of this study include:

» Standard Trefoil Trench Design
*  Flat Formation Trench Design
* HDD Crossings — Direct Buried Trefoil Formation {Depth 5000mm)

= Parallel Trench Design

Table 1 - Cable Study General Parameters

Cable Study Paramete:
Cable Size: 1000mm? Al Cable

Neminal Veltage: 38kV assumed (Range 30kV to 52kV)
Power: Required 39.6 MW

Power Factor: 0.95 assumed (Range 0.85 lag to 0.93 lead)

Avg. Cable Section Length:

1000/1200m (trefoil), 100m (flat)

Cable Trench Design: See Appendix A

Ambient Temp (Soil) 20°C {Summer rating)

Soif Thermal Resistivity 1.2 K:m/W (Summer rating)
Backfill Thermal Resistivity 1 Km/W {Summer rating)
Cable Screen Bonding: Bonded Both Ends

Power Duct Size: 110mm
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Cable Study Analysis

1000mm? Al Cable - 38kV Standard Trefoil Trench (Depth 950mm) Design:

A cable rating study was completed for a SolidAl 1000mm?® AL XLPE (38kV) UGC over a distance of 1km using
the standard trefoil trench design in 110mm ducts as detailed in Appendix A. Using this arrangement, the circuit

is capable of carrying a maximum full load current of 758.4A without exceeding the cables max insulative
property of 90°C. Therefore, 1000mm?® Al XLPE (38kV) UGC when installed using the standard trefoil trench

design is capable of achieving the required maximum full load (39.6 MW).

System Object Cuirrent max Temp. Losses
I Al 8 | 8o (Ba) °C) Wiy IWim]
System A SolidAl 10oomma Al KLPE (38KY) 5L 0.0 | 824 (6981 #717

Figure 1 - Cable Rating Model, Standard Trench Design, 1000mm.sq Al
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1000mm’ Al Cable - 38kV Flat Formation Trench (Depth 450mm) Design:

A cable rating study was completed for a SolidAl 1000mm? AL XLPE (38kV) over a distance of 100m using the
Flat Formation Trench design in 110mm ducts as detailed in Appendix B. Using this arrangement, the circuit is
capable of carrying a maximum full load current of 778A without exceeding the cables max insulative property
of 90°C. Therefore, 1000mm?® Al XLPE (38kV) UGC when installed using the standard trefoil trench design is
capable of achieving the required maximum full load (39.6 MW).

Following systems are active in the arrangemant:

Sysim Object. Current max Temp, Losaes
e 18] B | @ (B0 e Wiy IWim]
System & Salidhl 1ooomms &l KLPE (38kV) 0 oo | 813 {612 g

Figure 2: Cable Study Results — 38kV 1000mm.sq Al Flat Formation {450mm Depth)
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Horizontal Directional Drill - Trefoil Formation (Depth 5000mm):

A cable rating study was completed for a SolidAl 1000mm?* AL XLPE (38kV) over a distance of 200m utilising a
HDD in a trefoil formation, at a depth of 5000m. It should be noted that 180mm or 225mm ducts (SDR = 11) will
be utilised for HDD crossings.

Using this arrangement, the circuit is capable of carrying a maximum full load current of 692.2A without
exceeding the cables max insulative property of 90°C. Therefore, 1000mm? Al XLPE (38kV) UGC when installed
using this HDD trench design is capable of achieving the required maximum full load (39.6 MW).

@
0o 0 0 200 a0
Following systems are active in the arrangement:
System Object Current miax Temp. Losses
I [n B | B [B4e)1"C] Wiy [W/m)
system A Soliclal wooomma AL XLPE (38kV) w6923 9o.0 | 837 (67.0) 65.5

Figure 3: Cable Study Resuits — 38kV 1000mm.sq Al HDD Formation (5000mm Depth)
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Inchamore WF 38kV Trefoil parallel run Ballyvouskill - Garrow 110kV Trefoil Formation {Separation 2000mm
duct to duct) Design:

A cable rating study was completed for the parallel run of an existing 1000mm?* Cu XLPE (110kV) UGC in
operation to conduct flow between Garrow GIS to Ballyvouskil Node (System A). Running parallel with {System
B - Ballyvouskil to Inchamore WF 38kV UGC) over a distance of 1000m whilst implementing a trefoil formation
trench arrangement with a separation of 2000mm between duct to edge of duct trenches and supplying a load
without compromising the insulative properties of the selected cable.

The consultant believes that the use of 1000mm? AL XLPE (38kV) should be sufficient to be installed at 38kV -
110kV parallel intervals to achieve the 178MVA rating for 110kV UGC and the desired MEC of Inchamore WF
(39.6MW). As seen below in Figure 5, System B (Inchamore to Ballyvouskil) will conduct in excess of full load
carrying capacity.

Following systems are active in the arrangement:

System  Object Current max Temp, LOssEs
Ic(a) 818, “d..l *cl lvljl’ [wim]

System A SolidAl vooommz Al XLPE (36kv) e sou0 | B3.0 (1.3) B8

System B NKT w6oomma Al KLPE [1okv) 9350 29 | 7 (65.2) 6

Figure 4: Cable Study Results — 38kV 1000mm.sq Al trefoil formation parollel 110kV 1000mm.sp Cu trefoll formation
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Cable Study Results Summary

The Cable Rating Study Checks completed have indicated that it should be possible to carry the maximum export
capacity of the cable at 39.6MW on a standard 38kV single circuit 1000mm? Al cable for the majority of the grid
connection without exceeding the proposed recommended maximum conductor temperature of 90°C when
using the proposed trench designs with the exception of the existing cable crossing intervals and HDDs at a depth
greater than 5000mm.

It should be noted that any crossings or parallel runs with other underground cable MV/HV circuits or other
services may result in a derating of the Inchamore Grid Connection Cable. This derating effect will further
decrease the available loading capacity of the cable. Two further existing service routes, both a 38kV UGC circuit
and a 20kV cable route exist within forestry access tracks west of Garrow GIS substation but a derating study
hasn’t been concluded on these circuit owing to minimal circuit rating information.

All results at this stage are indicative only, further analysis will be required at the detailed design phase in order
to accurately calculate the final loading on the cables.




Appendix A - Standard 38kV Trench Trefoil Design (110mm Ducts)
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Appendix B - Flat Formation 38kV Trench Design (110mm Ducts - 450mm Depth)
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1 INTRODUCTION
This Surface Water Management Plan (SWMP) describes the management of surface water

during construction of Inchamore Wind Farm, Co. Cork (the Project).

The Surface Water Management Plan aims to:

* Describe the baseline environment of the Project

» Describe how the system will operate to minimise modification and disruption to the
existing hydrology

*  Outline the proposed maintenance regime

* QOutline the proposed drainage management post-construction

2 BASELINE ENVIRONMENT
21 Site Description
The Site is shown in Figure 2.1.

; JENNINGS O'DONOVAN
COmANITING EmEINETRE




Figure 2.1: Project Elements
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2.2 Topography

2.3

Landform within the Site is notably upland and sloping, with considerable variance in
glevation, although most of the site rests above the 300 m AOD mark. The Site elevations
range from 460 m AQD in the northwestern side of the Site to 350 m AOD towards the eastern
side of the Site.

Hydrology and Geology

The geology and hydrology of the Site are detailed in EIAR Chapter 8: Soils and Geology
and EIAR Chapter 9: Hydrology and Hydrogeology, respectively. Surface water networks
draining the site are mapped and presented in Figure 2.2.

The Project is situated within the Lee, Cork Harbour and Youghal Bay catchment (ID: 19,
Area: 2182km?).

Surface water runoff associated with the Site drains into the Sullane sub catchment and/or

Sullane_010 river sub basins.

All surface water drainage from the Site eventually combine in Carrigadrohid Reservoir, from
which waters eventually fiow to Cork Harbour.

The Sullane_010 flows into the Sullane_020, 030, _040 and _050 until reaching the
Sullane_060 approximately 23.5 km southeast of the Site. From here waters flow into the Lee
(Cork)_060 which continues east and flows into Carrigdrohid Reservoir and Inniscarra
Reservoir which are not designated drinking water, however the reservoir discharges to the
downstream section of the Lee (Cork) river (090) which is designated for drinking water.

Details of watercourse crossings can be found in Management Plan 2: Water Quality
Management Plan.
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