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Turbine Delivery Route Assessment Report

This report reviews and assesses the proposed delivery route options for the wind
turbine components associated with Tullacondra Green Energy Project.
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1 INTRODUCTION

BFA Consulting were commissioned by Tullacondra Green Energy Ltd. to undertake a review of
the proposed turbine delivery routes associated with Tullacondra Green Energy Project.

The scope of this report is to assess the proposed 2No. Turbine Delivery Routes (TDRs) for the
project, identify potential issues, and to propose mitigation measures for the identified issues.

Insofar as possible, the proposed TDRs have been chosen as they utilise the same routes used by
previously consented Croom Green Energy Project (from Ringaskiddy) and in-planning Annagh
Wind Farm (from Foynes). By doing so, the proposed TDRs associated with this report have
looked to reduce the amount of required works and disturbance along the routes.

Typically, it is the responsibility of the turbine manufacturer to ensure that the proposed TDRs
and completed mitigation measures are adequate to meet their requirements for delivering the
turbine components. Prior to the abnormal load delivery of the WTG components taking place,
the turbine manufacturer will complete a trial run of the TDRs. The trial run will consist of an
unloaded vehicle, configured to the exact project specific specifications and requirements, driving
the TDR(s) in their entirety to confirm that the route is adequate to commence the delivery of the
loaded vehicles.

The findings within this report are based on a desktop analysis only with design assumptions made
based on the information available at the time of writing. The final detail design mitigation
measures required for the TDRs will be determined via future survey work and the findings of the

“trial run”.

The delivery of the turbine components along the TDRs will be subject to a Traffic Management
Plan and/or Garda escort, the details and agreement of which are outside the scope of this report.

1.1 Site Location
Tullacondra Green Energy Project is located in the townland of Tullacondra, Co. Cork.

Route Layout drawing 23010-BFA-TC-TDR-DR-C-1501 has been provided in Appendix A which
illustrates the location of the wind farm site as well as the proposed TDRs and respective Nodes.

1.2 Methodology

The assessment contained within this report includes modelling an appropriate Swept Path
Analysis (SPA) for the delivery of the wind turbine generator (WT'G) components to the site from
the nominated port(s). The results of the SPA are then used to inform the required design and
mitigation measures along the TDRs.

BFA Consulting have made the below assumptions in setting up the vehicle tracking models used
in the various Swept Path Analyses for Tullacondra Green Energy Project:

e Blade delivery vehicle is a Super Wing Carrier (SWC).
e Blade overhang from rear trailer is fixed at 10.0m.

e Blade length is 75m.

e Tower component is 30m (L) x 6.5m (W).
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e Tower delivery vehicle is clamp trailer.
e 84°inclination of blade on Blade-Lifter vehicle.

Vestas® V150

i
|
|

IS

Figure 14-7 - Vestas V150 blade on transport (Indicative)

Figure 1.1: Example of a transport configuration for a turbine with a 150m rotor diameter

Figure 1.2: Typical Blade-Lifter vehicle

The proposed TDRs have been assessed and any location identified as requiring potential
mitigation measures by the SPA have been assigned an unique “Node” identifier and included in
Section 2 of this report.

Note that the requirement for “tree trimming” along the TDRs is assessed to be a highly variable
mitigation measure due to the nature of the issue. Therefore, the full extent to which tree trimming
and/or vegetation clearance is required along the TDRs shall be determined via the trial-run at
detailed design stage.

Where the information has been provided to BFA Consulting, topographic surveys have been
used to determine the constraints and features at a given Node location. Where no such survey
has been provided, BFA Consulting have used Aerial Imagery to assess the extents of the road
carriageways and constraints. It is BFA Consulting’s recommendation that at the detailed design
stage of the project, any node which has identified the need for mitigation measures should be
surveyed and inspected in detail to confirm the full extent of the required mitigation measures.
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This report has assessed the horizontal geometric requirements of the turbine delivery vehicles
only and therefore any observation noted regarding potential vertical geometry issues are based on
a visual desktop assessment only. An assessment of the vertical geometry along the TDRs will take
place at the detailed design stage when the specific requirements of the turbine delivery type, and

moreover the transport vehicle set-up, are known.

1.3 Proposed Routes

There are 2No. TDR options associated with Tullacondra Green Energy Project: 1No. TDR
originates from the port of Foynes, Co. Limerick, and 1No. TDR originates from the port of
Ringaskiddy, Co. Cork.

Insofar as possible, the proposed TDRs have been chosen as they utilise the same routes used by
previously consented Croom Green Energy Project (from Ringaskiddy) and in-planning Annagh
Wind Farm (from Foynes). By doing so, the proposed TDRs associated with this report have
looked to reduce the amount of required works and disturbance along the routes.
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1.3.1 Option #1 — Foynes to Tullacondra Green Energy Project

The proposed TDR from Shannon Foynes Port has been assigned the label “Option #1” and the

route is as follows:

Tullacondra Green Energy Project — Turbine Delivery Route — Option #1

Start Location Shannon Foynes Port ~ Distance of Route 98km
Load Dimensions 75m Blade Delivery Vehicle Super-Wing Carrier

1. Exit Shannon Foynes Port.

2. Turn Left on N69.

3. Turn onto N18 (Limerick Southern Ring Road).

4. Take Exit #1 to M20 Southbound.

5. Take Exit #5 to N20 Southbound.

6. Turn Right onto 1.5523.

7. Arrive at Tullacondra Green Energy Project - Site Entrance.

Table 1.1: TDR Option #1
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Figure 1.3: TDR Option #1




Tullacondra Green Energy Project bfa

Turbine Delivery Route Assessment Report consulting

1.3.2 Option #2 — Ringaskiddy to Tullacondra Green Energy Project

The TDR from Ringaskiddy requites an alternative route to be used through/around Cork City
for the delivery of the turbine blades than that of the remaining wind turbine components. This
alternative route is required due to the dimensions of the Jack Lynch Tunnel only allowing for the
passage of turbine blades through it, and not the other WT'G components (tower sections, nacelles
etc).

The proposed TDR for the turbine blades has been assigned the label “Option #2a” and the
proposed route is as follows:

Tullacondra Green Energy Project — Turbine Delivery Route — Option #2a (WTG

Blades)
Start Location Ringaskiddy Port Distance of Route 67km
Load Dimensions 75m Blade Delivery Vehicle Super-Wing Carrier
1. Exit Ringaskiddy Port onto N28.

Turn left onto 1.5302-28.
Arrive at Tullacondra Green Energy Project — Site Entrance
Table 1.2: TDR Option #2a

2. Turn right onto Eastbound N40.

3. Travel through Jack Lynch Tunnel.

4. Turn left onto N8.

5. Turn right (via contraflow turn) onto R635.
6. Turn right onto N20.

7. Turn left on 1.1200.

8.

9.

The proposed delivery route through Cork City for the remaining WT'G components has been
assigned the label “Option #2b” and is as follows:

Tullacondra Green Energy Project — Turbine Delivery Route — Option #2b (WTG

Components)
Start Location Ringaskiddy Port Distance of Route 64km
Load Dimensions 30m (L) x 6.5m (W) Delivery Vehicle Clamp Trailer

1. Exit Ringaskiddy Port onto N28.

2. Exit N28 onto Westbound N40.

3. Exit N40 at Exit 6 for N27 South Ring Road.

4. Turn right at Kinsale Road Roundabout onto N27.

5. Turn left to contraflow onto N8 — Anderson’s Quay.

6. Turn right to stay on N20 — Christy Ring Bridge.

7. Turn left to stay on N20 — Junction with R635.

8. Turn left on 1.1200.

9. Turn left onto 1.5302-28.

10. Arrive at Tullacondra Green Energy Project — Site Entrance
Table 1.3: TDR Option #2b
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VS AR SNy !
LLACONDRA WIND FARM - SITE ENTRANCH
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Figure 1.4: TDR Option#2.
Where:
“ewssssnees Option #2a
sesssssssss Option #2b
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2 SWEPT PATH ANALYSIS

2.1 Option #1 — Node 1

Location:

Junction of Port of
Foynes Access Road
& N69

N: 650954
E: 525834

Swept Path Analysis:

75m Blade on
SuperWing carrier.

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture to be removed from roadside and splitter island. Ramps to
be used to allow vehicle traverse kerbs of the splitter island.

Comment #2:

Opversail of third-party lands required.

Comment #3

Manual steering required to assist navigation.

Comment #4

Tree/hedge trimming may be required.
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2.2 Option #1 — Node 2

Location:

NG69: Ferry Bridge

N: 652328
E: 548178
e K'-l."_
| ¥\ Y
Cloopanna '\ \Kitemplany. =7 37
Swept Path Analysis:
75m Blade on

SuperWing carrier.

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail
Comment #1: Tree/Hedge trimming required to avoid clashes with delivery vehicle.
Comment #2: Utility Line/Poles to be diverted to avoid clashes with delivery vehicle.
Comment #3 Blade to be loaded in a specific configuration to allow navigation of node.




Tullacondra Green Energy Project bfa

Turbine Delivery Route Assessment Report consulting

2.3 Option #1 — Node 3

Location:

N69: Clarina
Roundabout

N: 653652
E: 550323

75m Blade on
SuperWing carrier.

Swept Path Analysis:

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture to be removed.

Comment #2:

Modifications previously completed for traversing of abnormal loads are to
be utilised. Survey at detailed design stage required of completed
modifications to ensure their adequacy for the proposed WTG delivery
vehicles.

Comment #3

Tree trimming may be required to avoid a clash with loaded vehicle.




Tullacondra Green Energy Project bfa

Turbine Delivery Route Assessment Report consulting

2.4 Option #1 — Node 4a

Location:

NG69: Dock Road
West Roundabout

N: 655127
E: 554521

75m Blade on
SuperWing carrier.

Swept Path Analysis:

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture to be removed.

Comment #2:

Tree/Hedge trimming required to avoid clashes with delivery vehicle.

Comment #3

Modifications previously completed for traversing of abnormal loads are to be
utilised. Survey at detailed design required of completed modifications to
ensure their adequacy for the proposed WT'G delivery vehicles.

10
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2.5 Option #1 — Node 4b

Location:

NG69: Dock Road East
Roundabout

N: 655233
E: 554659

Swept Path Analysis:

75m Blade on
SuperWing carrier.

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture to be removed.

Comment #2:

Tree/Hedge trimming required to avoid clashes with delivery vehicle.

Comment #3

Temporary hardcore area to be installed in roundabout island to allow the
abnormal load contraflow at this location.

Any modifications previously completed at this location for traversing of
abnormal loads are to be surveyed and used where applicable.

Comment #4

Delivery to travel contraflow around roundabout to N18 exit.

Comment #5

Manual steering required to assist navigation.

11
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2.6 Option #1 — Node 5

Location:

N18 Exit #1 to 20

N: 654698
E: 557909

75m Blade on
SuperWing carrier.

Swept Path Analysis:

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture including street lighting and road signs to be removed.

Comment #2:

Manual steering required to assist navigation.

12
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2.7 Option #1 — Node 6

Location:

M20 Exit #5 to N20
Southbound

N: 648459
E: 551155

Swept Path Analysis:

75m Blade on
SuperWing carrier.

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Manual steering required to assist navigation.

Comment #2:

Tree/Hedge trimming required to avoid clashes with delivery vehicle.

13
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2.8 Option #1 — Node 7

Location:
N20 - Ballymacrory

N: 638578
E: 552049

75m Blade on
SuperWing carrier.

Swept Path Analysis:

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture including roadside crash barrier and road signs to be
removed.

Comment #2:

Tree/Hedge trimming required to avoid clashes with delivery vehicle.

Comment #3

Manual steering required to assist navigation.

Comment #4

Utility lines/poles may need to be redirected to avoid clash with blade
oversail

14




Tullacondra Green Energy Project bfa

Turbine Delivery Route Assessment Report consulting

2.9 Option #1 — Node 8

Location:
N20 - Buttevant « S RS
7 E;e Ne\\n: _
N: 608810 ~. Crégoane]
E: 554197 '
'at 0 g 5112 / i
. [ =
§-17y  Buttevant .
Ao Cill| na- Mallach™+
i \_—
._.:_._; 0 sé._’//\..._
Swept Path Analysis:
75m Blade on

SuperWing carrier.

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail
Comment #1: Street furniture to be removed.
Comment #2: Tree/Hedge trimming may be trequired to avoid clashes with delivery
vehicle.
Comment #3 Manual steering required to assist navigation.

15
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2.10 Option #1 — Node 9

Location:
N20 - Ballybeg Bends

N: 607262
E: 554112

(_\:th \\' l.\___/”{[
. o —=<
-~ 3

Fa

S
P ——

Swept Path Analysis:

75m Blade on
SuperWing carrier.

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Road signs to be removed.

Comment #2:

Tree/Hedge trimming required to avoid clashes with delivery vehicle.

Comment #3

Manual steering required to assist navigation.

16
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2.12 Option #1 — Node 11

Location:

L5523 - Grange

SuperWing carrier.

Bridge /
N: 605187
E: 553346
. 1
| L \ ( = \
0 J =
vaddreen / - Ballybeg _\_\/\"';/
& . R
o ( \:' O ff X A sl
Swept Path Analysis:
75m Blade on

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Tree/Hedge trimming required to avoid clashes with delivery vehicle.

Comment #2:

Blade to be loaded in a specific configuration to allow navigation.

18
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2.13 Option #1 — Node 12

Location:
1.5523: Grange East
N: 605571
E: 552048
Swept Path Analysis:
75m Blade at 84°
incline on Blade-
Lifter Vehicle.
Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1: Tree/Hedge trimming required to avoid clashes with delivery vehicle.
Comment #2: Utlity Line/Poles to be diverted to avoid clashes with delivery vehicle.
Comment #3 Public road to be widened to meet minimum requirements of the turbine

manufacturer.
Comment #4 Blade to be loaded in a specific configuration to allow navigation.
Comment #5 Manual steering required to assist navigation.

19
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2.14 Option #1 — Node 13
Location:
1.5523: Grange East
scrub w7 == 1
N: 605481 oss Rds i /‘J [ 4 ! == f/
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5 2
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y L "/ Srangs Gr-a J A
f/ ( ('\ — ! C/TQSS de 1 =
g&me : 05
035 =
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Swept Path Analysis:
75m Blade at 84°
incline on Blade-
Lifter Vehicle.

Red — Wheelpath; Green — Trailer Oversail

Magenta — Blade Oversail;

Comment #1:

Tree/Hedge trimming required to avoid clashes with delivery vehicle.

Comment #2:

Utility Line/Poles to be diverted to avoid clashes with delivery vehicle.

Comment #3

Public road to be widened to meet minimum requirements of the turbine
manufacturer.

Comment #4

Blade to be loaded in a specific configuration to allow navigation.

Comment #5

Manual steering required to assist navigation.

20
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2.15 Option #1 — Node 14

Location:

SuperWing carrier.

1.5302: Site Entrance A ( {m;ﬂj{!dﬁﬂj}dh { lff’ o\ ,::‘E'}'t" [z
N: 604622 T L Aaiadann
F: 549910 P G
1.X _- \‘ 4
el E l I
. y
aing/ 5t
b e b,
“'\.. A
N
O3
Swept Path Analysis:
75m Blade on

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Tree/Hedge trimming required to avoid clashes with delivery vehicle.

Comment #2:

Road construction required as per the specifications of the wind farm

road designs.

21
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2.16 Option #2a — Node 1

Location:

N28: Shannonpark
Roundabout

N: 564531
E: 572924

75m Blade on
SuperWing carrier.

Swept Path Analysis:

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture including street lighting and road signs to be removed.

Comment #2:

Tree/Hedge trimming required to avoid clashes with delivery vehicle.

Comment #3

Manual steering required to assist navigation.

Comment #4

Delivery vehicle to travel contraflow around roundabout to remain on
N28.

22




Tullacondra Green Energy Project bfa

Turbine Delivery Route Assessment Report consulting

2.17 Option #2a — Node 2

Location:
N28 - N40 Junction

N: 570011
E: 571001

Swept Path
Analysis:

75m Blade on
SuperWing carrier.

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture including roadside crash barrier and street lighting to be
removed.

Comment #2:

Tree/Hedge trimming required to avoid clashes with delivery vehicle.
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2.18 Option #2a — Node 3
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Swept Path
Analysis:
75m Blade on

SuperWing carrier.

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail
Comment #1 Street furniture to be removed from roadside and splitter island. Ramps to
be used to allow vehicle traverse kerbs of the splitter island.
Comment #2 Tree/Hedge trimming required to avoid clashes with delivery vehicle.
Comment #3 Oversail of third-party lands.
Comment #4 Manual steering required to assist navigation.
Comment #5 Delivery vehicle to travel contraflow when travelling from N8 to R635.

24



Tullacondra Green Energy Project bfa

Turbine Delivery Route Assessment Report consulting

2.19 Option #2a — Node 4

Location:

R635 - N20 — North
Ring Road - Cork
City

N: 573513
E: 567642

75m Blade on
SuperWing carrier.

Swept Path Analysis:

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture including street lighting, traffic signals and road signs to be
removed.

Comment #2:

Delivery vehicle to travel contraflow at this location in the vicinity of the
junction.

Comment #3

Tree/Hedge trimming required to avoid clashes with delivery vehicle.

Comment #4

Manual steering required to assist navigation.
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2.20 Option #2a — Node 5

Location:

N20 - N72 —
Roundabout Mallow

N: 598605
E: 555189

Swept Path Analysis:

75m Blade on
SuperWing carrier.

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail
Comment #1: Road signs in roundabout to be removed.
Comment #2: Tree/Hedge trimming required to avoid clashes with delivery vehicle.
Comment #3: Vehicle wheels to traverse apron of the roundabout. If apron structure is

insufficient to support the axial loading of abnormal load vehicle, road
structure works will be required.

Comment #4: Delivery vehicle to travel contraflow around the roundabout.
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2.21 Option #2a — Node 6

Location:

N20 — Roundabout
Mallow

N: 599138
E: 555251

Swept Path Analysis:

75m Blade on
SuperWing carrier.

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail
Comment #1: Manual steering required to assist navigation without the requirement of
public road widening works.
Comment #2: Tree/hedge trimming may be required.
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2.24 Option #2b — Node 9

Location:

N40 — N27
Intersection —

Cotk City

N: 569109
E: 567614

30m x 6.5m Tower
on Clamp Trailer

Swept Path Analysis:

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture to be removed.

Comment #2:

Tree/Hedge trimming required to avoid clashes with delivery vehicle.
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2.25 Option #2b — Node 10

Location:

N27 — Albert Street
Cotk City

N: 571634

E: 568159

Swept Path Analysis:

30m x 6.5m Tower

on Clamp Trailer

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1: Street furniture including street lighting, railings and traffic signals to be
removed from roadside and splitter islands. Ramps to be used to allow
vehicle traverse kerbs of the splitter islands.

Comment #2: Delivery vehicle to travel contraflow at this location in the vicinity of the
junction.

Comment #3 Tree trimming may be required to avoid clashes with delivery vehicle.
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2.26 Option #2b — Node 11

Location:

N27 — N8
Anderson’s Quay
Cork City

N: 572030
E: 568104

30m x 6.5m Tower
on Clamp Trailer

Swept Path Analysis:

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture including traffic signals to be removed.

Comment #2:

Tree/Hedge ttimming required to avoid clashes with delivery vehicle.

Comment #3

Delivery vehicle to travel contraflow along Anderson’s Quay.
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2.27 Option #2b — Node 12

Location:

N20 — Christy Ring
Bridge — Cork City

N: 572140
E: 567475

30m x 6.5m Tower
on Clamp Trailer

Swept Path Analysis:

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture including street lighting and traffic signals to be removed.
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2.28 Option #2b — Node 13

Location:

N20 — North City Link
Road — Cotk City

N: 573415
E: 567555

Swept Path Analysis:

30m x 6.5m Tower on
Clamp Trailer

Red — Wheelpath; Magenta — Blade Oversail; Green — Trailer Oversail

Comment #1:

Street furniture to be removed.

Comment #2:

Delivery vehicle to travel contraflow at this location in the vicinity of the
junction.
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3 CONCLUSIONS & RECOMMENDATIONS

Based on the findings of this report, it is recommended that the following criteria are in place prior

to the delivery of the first turbine component for Tullacondra Green Energy Project:

1.

10.

Agreement with the Local Authority(s) regarding the design and implementation of the
mitigation measures required along the public roads.

Landowner agreements are in place for locations identified as requiring third-party lands.

Agreements with the appropriate utility companies are in place regarding the re-location
and/or mitigation measures required along the TDRs.

A vertical geometry assessment is carried out along the TDRs to assess and scope any
mitigation measures that may be required due to vertical geometry not meeting the required
specification for the turbine delivery vehicles.

A road condition survey is carried out to ensure the structural integrity of the public roads
meets the requirements of the turbine delivery vehicles.

A trial run takes place to ensure that the TDR is fully compliant with all appropriate
requirements and specifications prior to the first abnormal load delivery.

The structural integrity of bridges along the TDRs are to be surveyed and confirmed to be
adequate by a structural engineer.

Vertical clearance heights of bridges and tunnels along the TDRs are to be checked and/or
surveyed and their adequacy confirmed.

Tree trimming and vegetation clearing is to be completed and confirmed adequate via the
trial run.

A topo survey is to be conducted and a detailed design completed for any Node stated to
require oversail or road construction within third party lands.
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APPENDIX A — Route Layout Map







