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Executive summary

The existing 500kV TransGrid feeders 5A5 and 5A3 run between Mt Piper Power Station and Bayswater Power
Station, NSW. A section of these existing 500kV transmission feeders traverses the proposed main open cut pit
and other mining infrastructure proposed for the Bowdens Silver Mine at Lue, NSW (the Project), and therefore
requires an assessment of line relocation options.

A feasibility study was carried out in 2018 for the Project and considered opportunities for the 500kV alignment.
Following that review a preferred alignment was selected and presented in the EIS. The purpose of this
realignment option assessment aims at optimising the preferred option in the EIS, and providing an alternative
realignment option that will reduce the visual impact of the preferred option proposed in the feasibility study. The
alternative re-alignment option considered in this report is approximately 300m from the existing alignment. This
review refers to the EIS Alignment and the Proposed Alignment to compare the alignment proposed in the EIS and
that now proposed following this study.

The table below provides the findings of the line relocation assessment:
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Item Asse.ssr!'lent Pr.oposed ‘ EIS Alignment Comments
Criteria Alignment

1 Re-alignment The proposed The EIS alignment | The EIS alignment length is greater

route length alignment deviation | deviation route than the proposed alignment length
route length is length is and therefore would result in two (2)
approximately approximately additional structures along the route.
2.7km. 3.5km.

2 Proximity to The proposed The EIS alignments | The EIS alignment would be located
properties alignments shortest | shortest distance to | closer to properties outside the mine
outside mine site | distance to a a property is site boundary, such as properties 36A
boundary property is approximately and 35, compared to the proposed

approximately 1.4km to property alignment.
1.5km to property 35.
35.

3 Terrain profile as | Some structures Structure views are | Some structures appear hidden
seen from will be visible when | visible when behind terrain peaks on the EIS
properties viewed from private | viewed from private | alignment route in southern sections,
towards re- residences though | residences. especially from property 35. However,
alignment the views are in these locations the proposed
structures mitigated by alignment would not change from

distance. existing tower locations and therefore
existing impacts would not change or
towers would remain obscured.
In general, the EIS Alignment is more
visually prominent than the Proposed
Alignment.

4 Proximity to Shortest distance Shortest distance The proposed alignment is located
mining layout to mining layout to mining layout closer to the mining area compared to
area area is area is the EIS alignment. Both options satisfy

approximately approximately the required safety clearance of
300m. 350m. 201m".

5 Impact on Compared to the Similar to the Both options would reduce the existing
existing structure | existing alignment, | proposed deviation angle at the existing
duty the proposed alignment, the structure located to the north.

alignment will deviation angle is
reduce the reduced at the Where the re-located line joins with
deviation angle at starting structure of | existing alignment to the south, new
the structure where | the deviation deviation angles would be created and
deviation will begin | (north) and is the existing structure duty is to be
(northern end). created at the last assessed for the new deviation
However, a structure where the | angles.
deviation angle will | deviation joins back
be created as the to existing structure | The adjacent span lengths in both
line joins back at (south). options are similar at the existing
the existing structure located north.
structure on the
southern side.

6 Terrain profile The shortest and The shortest and The terrain profile is similar for both

longest span length
is approximately
310m and 490m
respectively.

longest span length
is approximately
227m and 475m.

options. There are shorter span
lengths in the EIS alignment as a
result of two (2) deviation angles
located on the line route.

Based on the above considerations, the proposed alignment is the preferred option as the number of structures to
be relocated has been reduced; the re-alignment route is located further away from properties outside the mine
site boundary compared with the EIS alignment; therefore the proposed alignment has less visual impact to the
surrounding properties.

142925 Vol 1_Part 1 Noise and Vibration - May 2020.pdf prepared by SLR Consulting Australia Pty Ltd.
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1. Introduction

1.1 Purpose of this report

GHD has been engaged by Bowdens Silver to provide a high level assessment of realignment options for a
section of the existing TransGrid 500 kV transmission feeders 5A5 and 5A3 running between Mt Piper Power
Station and Bayswater Power Station, NSW.

The two feeders share the same towers in a double circuit configuration. As shown in Figure 1, a section of the
500 kV overhead line is located within the boundary of the proposed Bowdens Silver Mine (the Project). The
section traverses the proposed main open cut pit and other mining infrastructure proposed for the Project,
therefore a realignment is proposed. A feasibility study was carried out in 2018 and three (3) realignment options
were proposed. The preferred realignment option at that time was selected following this review and is shown in
pink line, with the existing 500 kV overhead line alignment shown in blue line in Figure 1.

The purpose of this realignment option assessment aims at optimising the option presented in the EIS, and
providing an alternative realignment option that will reduce the visual impact of the option presented in the EIS.

GHD’s assessment takes the following factors into consideration:

— the impact on structural loading at proposed structure locations.

— conductor clearances.

—  structural loading impact at existing tower locations.

— the clearance required to the proposed mining infrastructure.

— the visual impact from properties located outside the mine site boundary (see Figure 1).
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Figure 1: Existing and the original proposed alignment of 500 kV transmission line.
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1.2  Scope and limitations

As part of this assessment, GHD created an overhead line model using PLS-CADD software, and presented
multiple alternative options located between 200m to 500m on the western side of the existing alignment. In GHDs’
meeting with Bowdens on 29 Oct 2021, Bowdens stated that the new preferred alignment is 300 m from the
existing alignment, as the 300m provided mitigation of potential visual impacts for private landowners while
retaining a suitable offset distance from mining.

As a result, this report provides an assessment of the following line route options:

- Proposed Alignment: Re-alignment located approximately 300m west of the existing 500kV transmission
line.

- EIS Alignment: Re-alignment located near the mine site boundary. This is the original preferred
realignment option represented by the pink colour re-alignment in Figure 1.

This report: has been prepared by GHD for Bowdens Silver and may only be used and relied on by Bowdens
Silver for the purpose agreed between GHD and Bowdens Silver.

GHD otherwise disclaims responsibility to any person other than Bowdens Silver arising in connection with this
report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed
in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions encountered and
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this
report to account for events or changes occurring subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD
described in this report (refer section 1.3 of this report). GHD disclaims liability arising from any of the assumptions
being incorrect.

If the GHD document containing the disclaimer is to be included in another document, the entirety of GHD'’s report
must be used (including the disclaimers contained herein), as opposed to reproductions or inclusions solely of
sections of GHD'’s report.

GHD has prepared this report on the basis of information provided by Bowdens Silver and others who provided
information to GHD (including Government authorities), which GHD has not independently verified or checked
beyond the agreed scope of work. GHD does not accept liability in connection with such unverified information,
including errors and omissions in the report which were caused by errors or omissions in that information.

1.3  Assumptions

The re-alignment models have been created using the following assumptions:

—  500kV double circuit structure geometry, as per TransGrid drawings TL-158091 and TL-169979. Structure
dimensions have been based on similar 500kV arrangements such as Figure 13.3-8 EPRI AC Transmission
Line Reference Book - 200kV and Above. See Appendix A for structure outline drawings.

— 54/3.257/3.25 ACSR/GZ used to model phase conductors, as per Section 10.2 TLDM-MNB. See Appendix B
for conductor details.

— 30/3.00 7/3.00 ACSR/GZ used to model earth wires, as per Section 10.2 TLDM-MNB. See Appendix B for
conductor details.

—  No structure model has been created in PLS-CADD for detailed tower strength assessment.
—  Existing TransGrid towers have not been modelled for detailed tower strength assessment.
—  Existing transmission line survey has not been made available for the re-alignment options assessment.
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2. Reference Standards

The following standards have been utilized in the assessment of the 500kV re-alignment options:

—  TransGrid Transmission Line Design Manual for 220kV, 330kV and 500kV — Major New Build TLDM-MNB.
— AS/NZS 7000:2016.

3. Input Files

The following files provided by Bowdens have been imported into modelling software PLS-CADD to assess the re-
alignment options:

— Lidar_contour_2m.dxf

— Land_Ownership.dxf

—  Existing Powerline.shp

—  Mine Site Layout.shp

— Mine_Site_Boundary.shp

— Easements_LPIl_2017_GDA94_MGAS55.dxf

—  PowerlineOptions.dxf

— Cadastre_LPI_DCDB_2017.dxf

Terrain LIDAR points have been imported from open source, Elevation and Depth — Foundation Spatial Data.

4. Existing line route - Plan & Profile View

Figure 2 is a plan view of existing 500kV transmission line route. The Mine site boundary is displayed in red line.
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Figure 2: Existing line route plan view.

Figure 3 below is profile of the existing line route.

Figure 3 : Existing line route profile view.
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5. Proposed Alignment - Plan & Profile View

The alignment is to be relocated 300 m west of the existing 500 kV overhead line.

Figure 4 below is a plan view of the proposed alignment of the 500kV transmission line. The existing structures
labelled 4 and 11 represent the start and finish locations of the line route deviation.

Distance is displayed between the existing alignment and the re-alignment.

Figure 4 : Proposed alignment plan view.

Figure 5 below is the proposed alignment profile. The structures 4 and 11 represent the start and finish locations of
the re-alignment.
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Figure 5 : Proposed alignment profile.
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6. EIS Alignment — Plan & Profile View

Figure 6 below is a plan view of the EIS alignment of the 500kV transmission line. Existing structures labelled 4
and 13 represent the start and finish locations of the line route deviation.

Distance is displayed between the existing alignment and the re-alignment.
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Figure 6 : EIS alignment plan view.

Figure 7 below is the EIS alignment profile. The structures 4 and 13 represent the start and finish locations of the
re-alignment.

STRAINSTR

s

SP.STR
STRAINSTR

=0

X
=]
=]
]
©

00KV 54M SUSP STR

1

500KV 54M SUSP STR

5
00KV £

106
2 5

1

00KV 54M STRAINSTR

as

Figure 7 : EIS alignment profile view.
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7. Visual impact assessment — plan view

This section indicates distances from the re-alignment options to properties 36A and 35 located outside the mine
site boundary.

7.1 Property 36A proximity

Figure 8 below is a plan view from property 36A to the proposed alignment. Distances are shown from property
36A to the proposed re-alignment.

Figure 8 : Distance from property 36A to the proposed alignment.

Figure 9 below is a plan view from property 36A to the EIS alignment. Distances are shown from property 36A to
structures on the proposed re-alignment.

Figure 9 : Distance from property 36A to the EIS alignment.
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7.2 Property 35 proximity

Figure 10 below is a plan view from property 35 to the proposed alignment. Distances are shown from property 35
to structures on the proposed re-alignment.

dVda

Figure 10 : Distance from property 35 to the proposed alignment.

Figure 11 below is a plan view from property 35 to the EIS alignment. Distances are shown from property 35 to
structures on the proposed re-alignment.

Figure 11 : Distance from property 35 to the EIS alignment.
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7.3 Summary of re-alignment proximity to properties

Based on above plan view assessment of re-alignment distances to properties 36A and 35, the following is
observed:

- The closest distance to property 36A from the proposed alignment is approximately 1.9km and from the
EIS alignment it is approximately 1.7km.

- The closest distance to property 35 from the proposed alignment is approximately 1.5km and from the EIS
alignment it is approximately 1.4km.

8. Visual impact assessment - profiles

8.1 Terrain Profile from property 36A

Figure 12 below are terrain profiles as seen from property 36A to the proposed alignment. Property 36A is located
at the far left of the terrain profiles. The four (4) profiles below are to four (4) different structure locations on the
re-aligned route.

Figure 12 : Terrain profiles from property 36A to the proposed alignment.

Terrain profiles are shown below as seen from property 36A to the EIS alignment. Property 36A is located at the
far left of the terrain profile. The five (5) profiles below are to five (5) different structure locations on the re-aligned
route.
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Figure 14 : Terrain profile 2 from property 36A to the EIS alignment.
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Figure 15 : Terrain profile 3 from property 36A to the EIS alignment.

Figure 16 : Terrain profile 4 from property 36A to the EIS alignment.

Figure 17 : Terrain profile 5 from property 36A to the EIS alignment.

8.2  Terrain Profile from property 35

Figure 18 below provides terrain profiles as seen from property 35 to the proposed alignment. Property 35 is
located at the far left of the terrain profiles. The five (5) profiles below are to five (5) different structure locations on
the re-aligned route.

Figure 18 : Terrain profiles from property 35 to the proposed alignment.

Terrain profiles are shown below as seen from property 35 to the EIS alignment. Property 35 is located at the far
left of the terrain profile. The four (4) profiles below are to four (4) different structure locations on the re-alignment.
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Figure 20 : Terrain profile 2 from property 35 to the EIS alignment.
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Figure 22 : Terrain profile 4 from property 35 to the EIS alignment.
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8.3  Summary of terrain profiles from properties

Based on the above profile views as seen from properties 36A and 35 towards the re-alignment options, the
following is observed:

—  Structure views from property 36A will be visible on both the proposed and EIS alignments at different
locations along the re-alignment route.

—  Structure views are visible from property 35 to the proposed alignment at different locations on the
re-alignment route to the EIS alignment. Some structures appear hidden behind terrain peaks for the EIS
alignment route in southern sections, however towers in this location would not be changed under the
proposed alignment (that is, they would remain in existing locations).

0. 3-D Terrain Profiles

The below 3-D terrain profiles indicate the land topography, location of new structures along the re-alignment
options and location of properties outside the mine site boundary.

Figure 23 below shows the 3-D terrain view of the existing line and the proposed and EIS alignments, looking
south.

Figure 23 : 3D terrain view of re-alignment options looking south.

Figure 24 below is a close-up of the 3-D terrain view of the existing line and the proposed and EIS alignments,
looking south.
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OPTION 2

OPTION 1

Figure 24 : 3D terrain view close-up of re-alignment options looking south.

Figure 25 below shows the 3-D terrain view of the existing line and the proposed and EIS alignments, looking
north.
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OPTION 2|

Figure 25 : 3D terrain view of re-alignment options looking north.

Figure 26 below shows the 3-D terrain view with properties shown in the background. Labels 37 and 38 represent
properties 36A and 35 respectively. Label 39 is property 12 which is Project-related.
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Figure 26 : 3D terrain view of re-alignment options. 37 and 38 represent properties 36A and 35 respectively.

Figure 27 below shows the 3-D terrain view with properties shown in the foreground. Labels 37and 38 represent
properties 36A and 35 respectively.

Figure 27 : 3D terrain view looking from properties 36A and 35.

Figure 28 below shows the 3-D terrain view with properties shown in the foreground. Vegetation points are
displayed along the existing and re-alignment line routes.

Figure 28 : 3D terrain view looking from properties 36A and 35 with tall vegetation points displayed.
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10.

Options Comparison Summary

The Table below provides a comparison summary between the proposed and EIS alignments for different criteria

requirements.

Proposed

EIS Alignment

Comments

Assessment
Item .
Criteria
1 Re-alignment route
length

Alignment
The proposed
alignment deviation
route length is
approximately 2.7km.

The EIS alignment
deviation route length
is approximately
3.5km.

The EIS alignment length is greater than
the proposed alignment length and
therefore would result in two (2) additional
structures along the route.

2 Proximity to
properties outside
mine site boundary

The proposed
alignments shortest
distance to a property
is approximately
1.5km to property 35.

The EIS alignments
shortest distance to a
property is
approximately 1.4km
to property 35.

The EIS alignment would be located closer
to properties outside the mine site
boundary, such as properties 36A and 35,
compared to the proposed alignment.

3 Terrain profile as

Some structures will

Structure views are

Some structures appear hidden behind

structure duty

alignment, the
proposed alignment
will reduce the
deviation angle at the
structure where
deviation will begin
(northern end).
However, a deviation
angle will be created
as the line joins back
at the existing
structure on the
southern side.

seen from be visible when visible when viewed terrain peaks on the EIS alignment route in
properties towards viewed from private from private southern sections, especially from property
re-alignment residences though residences. 35. However, in these locations the
structures the views are proposed alignment would not change
mitigated by distance. from existing tower locations and therefore
existing impacts would not change or
towers would remain obscured.
In general, the EIS Alignment is more
visually prominent than the Proposed
Alignment.
4 Proximity to mining | Shortest distance to Shortest distance to The proposed alignment is located closer
layout area mining layout area is mining layout area is | to the mining area compared to the EIS
approximately 300m. | approximately 350m. | alignment. Both options satisfy the
required safety clearance of 201m?.
5 Impact on existing Compared to existing | Similar to the Both options would reduce the existing

proposed alignment,
the deviation angle is
reduced at the
starting structure of
the deviation (north)
and is created at the
last structure where
the deviation joins
back to existing
structure (south).

deviation angle at the existing structure
located to the north.

Where the re-located line joins with
existing alignment to the south, new
deviation angles would be created and the
existing structure duty is to be assessed
for the new deviation angles.

The adjacent span lengths in both options
are similar at the existing structure located
north.

6 Terrain profile

The shortest and
longest span length is
approximately 310m
and 490m
respectively.

The shortest and
longest span length is
approximately 227m
and 475m.

The terrain profile is similar for both
options. There are shorter span lengths in
the EIS alignment as a result of two (2)
deviation angles located on the line route.

Based on the above considerations, the proposed alignment is the preferred option as the number of structures to
be relocated has been reduced; the re-alignment route is located further away from properties outside the mine
site boundary compared with the EIS alignment; therefore the proposed alignment has less visual impact to the

surrounding properties.

242925 Vol 1_Part 1 Noise and Vibration - May 2020.pdf prepared by SLR Consulting Australia Pty Ltd.
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Appendix A

Structure Outline Drawings



The drawings below have been used to develop 500kV structure outline models in PLS-CADD.
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Figure 29 : TransGrid drawing TL-158091 — 500kV Transmission Lines — VTA,VTB & VTD Tension Towers — Rigging & Accessory
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Figure 31 : Extract of Figure 13.3-8, Chapter 13 — EPRI AC Transmission Line Reference Book
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Appendix B

Conductor Details



Phase conductor and earth wire have been modelled as per the physical and electrical details shown below.

Bare Conductors
Type ACSR/GZ

Aluminium conductors, galvanised steel reinforced manufactured to AS 3607.

Physical and Mechanical Performance Data

Conductor Stranding and wire Piominal Cross Approximate Er=aking Madulus Coefficient Product
codenams dameter nofmm overall sactional mass Ioaed of elasticity of linar code
o T amez exganson
Mumimium mm mm’ kgkm kN Gfa =105
Almond 78 344 bl 10.5 &3 19.3 AMlmond
Apricat 41.6 144 126 ] 18.3 Apricot
Apple 435 171 148 B3 183 Apole
Eanana 1/3.75 73 268 22.7 &3 18.3 danana
Charry 130 [T 33.4 &0 19.9 Cherry
Graps 15 517 515 Tl 104 Graps
Amon 25 a73 a0.4 T 154 EMon |
Lyches anT 1140 105 ET] 18.4 Lychee
Lma 356 1320 122 L 18.4 Lime
nlil 1440 119 L 149
Oranga 506 1590 137 T 19.9
Esa-:e i ToET ™= T )
Bawpaw 672 240 178 7 200
Ouince 168 95 127 138 139
Raisin 348 195 244 136 139
Sulang 435 243 2.3 L] 15.2
Wialnut 773 380 43.0 [E] 15.2
Electrical Performance Data
Cond. Continuous curesnt carnying capacity, A
code Rural weathered Industrial weathered
name Wirter right Summer naon ht
Seil Imys Bill Tmy's Imis Iy Imjs Imis
ar i it wind wwiired wind wind
Almond 108 ] 167 198 116 190 220 196
Apricat 123 ] 223 131 215 288 220
Apple 138 33 288 148 240 217 284
Banana 187 k] 326 201 318 367 321
Charry 258 118 434 280 430 485 426
Graps 330 513 331 361 532 g14 520
Lamaon 441 EBO 598 483 17 811 582
Lyches 433 82 THY 580 TH3 0B 751
Lima 548 BI85 543 B01 862 1oo7 823
Mangn [-L1:] 9E0 ag1 mn 1003 1183 i}
Orange T2 1061 Bg8 1106 786 111 1323 1078
Oine 504 1165 BEA 1225 584 1220 1466 1194
Fawpaw BB5 1270 1065 1347 378 1333 1614 1312
Ouinca  3.75 53 83 BS a0 56 a5 110 a3
Faiin 1.59 [H 145 131 155 g1 143 172 153
Sultana 0.897 120 203 181 215 129 208 241 212
Walnut  0.573 161 269 238 253 175 17 218 1 233 im

Note Cumrent ratings ame based on tha following conditioes:

» Condector tamparatur risa dbave ambiost of 870

» Amtiont a¥ temg. of 350 for summar nosn or W°C fze wintar night

» Diroct sobar radiation infossity of 000WY=? for ssmmar soos o 2ers for wintar ghd

# Diftusa solar radiation inlmesity of 100W/=? for ssmmear soom o zro for wintar sight
# Groend raflactance of 0.2
essnvily of 0.5 for neral weathored coaducteor or 0.85 for indusinal waathered conductor e x a n S

Salar absorption coalficant of 0.5 for mural woathared condector or 0 55

waatkarad conductor (-OIEX

Cross sactions not f2 scale

7

Figure 32 : Conductor details
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