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IMPORTANT NOTICE AND DISCLAIMER

1. This document is intended for the sole use of the Customer as det ailed on the front page of this document to
whom the document is addressed and who has entered into a writt en agreement with the DNV entity issuing
WKLV GRFXPMQW 7R WKH H[WHQW SHUPLWW HSVBar np groudémnpsingH U (the Group )
assumes any responsibility whether in contract, tort including wi thout limitation negligence, or otherwise
howsoever, to third parties (being persons other than the C ustomer), and no company in the Group other
than DNV shall be liable for any loss or damage whatsoever suffered by virtue of any act, omission or default
(whether arising by negligence or otherwise) by DNV, the Group or any of its or their servants,
subcontractors or agents. This document must be read in its entirety and is subject to any assumptions and
qualifications expressed therein as well as in any other relevan t communications in connection with it. This
document may contain detailed technical data which is intended f or use only by persons possessing requisite

expertise in its subject matter.

2. This document is protected by copyright and may only be repr oduced and circulated in accordance with the
Document Classification and associated conditions stipulated or referred to in this document and/or in DNV 1v
written agreement with the Customer. No part of this document may b e disclosed in any public offering
memorandum, prospectus or stock exchange listing, circular or an nouncement without the express and prior
written consent of DNV. A Document Classification permitting th e Customer to redistribute this document
shall not thereby imply that DNV has any liability to an y recipient other than the Customer.

3. This document has been produced from information relating to d ates and periods referred to in this
document. This document does not imply that any information is not subject to change. Except and to the
extent that checking or verification of information or da ta is expressly agreed within the written scope of its
services, DNV shall not be responsible in any way in connection with erroneous information or data provided
to it by the Customer or any third party, or for the effects of any such erroneous information or data whether

or not contained or referred to in this document.

4.  Any estimates or predictions are subject to factors not all of wh ich are within the scope of the probability and
uncertainties contained or referred to in this document and not hing in this document guarantees any
particular output or result.
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DNV
EXECUTIVE SUMMARY

DNV has been commissioned by Hexham Wind Farm Pty Ltd ( %he Proponent ~ to independently
assess potential electromagnetic interference (EMI) impacts associated with the development and
operation of the proposed Hexham Wind Farm 3W KPrbject © L\Qctoria. The results of the EMI
assessment are described in this document, which is intended to address the Scoping
Requirements for the Project [2] that are relevant to EMI impacts as p art of an environment effects
statement (EES), as required under the Environment Effects Act 1978

Background and methodology

DNV has assessed the potential EMI impacts for the Project in accordance with the Scoping
Requirements [2] , Planning Guidelines for Development of Wind Energy Facilit ies in Victoria [3]
and Draft National Wind Farm Development Guidelines [4] . The methodology used in this study has

been informed by these guidelines and various standard industry practices

A Project layout consisting of up to 106 wind turbines with a rotor diameter of 190 m and tip height
of 260 m has been considered. These dimensions represent the maximum overall t ip height within
the maximum rotor and tower hub height dimensions.

There are 301 identified dwellings within 5 km of the Pro ject, 49 of which are stakeholder dwellings.

Outcomes of the assessment

The results of the EMI assessment are summarised in the table at the end o f this section.

'199V DQDO\VLV KpotentR foQx@bines at the Project to interfere with NBN fi xed wireless
internet signals received from the Caramut, Woolsthorpe and Mortlake towers . However,
consultation with NBN Co has indicated that interference caused by the Project is not exp ected . If
interference is experienced, it is possible that problems could be rectified by relocating or

realigning the antennas to achieve a clearer signal from an alternative tower, if available.

Turbines at the Project may interfere with point- to -area style services such as mobile phone signals
and terrestrial television broadcasting, particularly in areas with poo r or marginal signal coverage.
Dwellings in the vicinity of the Project may experience interference to digital television (DTV )
broadcast signals from the Ballarat (Lookout Hill) , Which is the primary transmitter for the area
Although interference is possible for signals from the Western Victo ria (Mt Dundas), Warrnambool
(Tower Hill) and Warrnambool City broadcast transmitters, most of the potentially-affected
dwellings are located in areas with limited to no signal coverage an d therefore may not be
currently receiving signals from those transmitters. Feedback received from BAlI Communications,
who are responsible for broadcasting of national public television services in Australia, suggests
that impacts to DTV signals are unlikely and are predicted to be confined to within the Project
boundary.

The Bureau of Meteorology (the Bureau) has advised that impacts on th eir meteorological radars
are considered to be low risk and that the Bureau have no object ions to the proposed Project. To
help mitigate any interference with meteorological radar operations once the Project is operational,
the Bureau previously asked that the owner or operator of th e Project agrees to advise them of any
changes to the turbine layout or tip height prior to constru ction, notify them prior to any planned
shutdown of the Project to allow recalibration of systems, and co llaborate with them in the event of
severe weather conditions. DNV recommends that the Proponent engages again with the Bureau
prior to the construction of Project to determine whether these conditions are still applicable.

DNV + Report No. 10429837-AUMEL-R-01, Rev. J * www.dnv.com Page iii



DNV

Signals from one geostationary satellite that transmits programs inten ded for Australian audiences

and one that provides private communication services may be int ercepted by turbines at the

Project for one stakeholder dwelling. Interference to signals intended for international audiences is

also possible at several nearby dwellings, but it is considered unli kely that residents will be

receiving signals from these satellites. If interference is experienced , mitigation options could

LQFOXGH UHDOLJQLQJ RU XSJUDGLQJ WKH XQRUWQY MOWHOOQDWH YGIL VR XRJIF N HRH NW
same programming or service. DNV recommends that the Proponent engages with th e residents or

owners of potentially affected dwellings to determine if any are currently receiving these satellite

signals, and to establish an understanding of how any impacts may be mitigated.

While the Project may cause interference to other radiocommunication services in the surrounding
area, further information from the operators of those services is required to determine the likely
impacts. DNV has consulted with organisations operating services that may be affected by the
Project to seek feedback regarding any potential for EMI-related impact. Apart from the feedback
received from NBN Co and the Bureau, no concerns have been raised to date.

DNV notes that the Project is located in an area of high wind farm d evelopment activity, with
several proposed, approved, and operating wind farms located nearby. DNV has con ducted an
assessment of potential cumulative impacts to nearby radiocommunication serv ices from the
Project in conjunction with other nearby wind farms. DNV has noted a potential for cumulative
impact to DTV broadcasting services and has contacted BAI Communications to seek feedback.
Feedback received from BAI Communications suggests that impacts to DTV signals are unlikely.
There is potential for increased interference to mobile phone sign als where coverage is marginal
and there are multiple turbines between the mobile phone tow er and the user. However, current
feedback from Optus and Vodafone indicates no concern and no response has been received from
Telstra. Cumulative impacts to meteorological radars may occur, but are expected to be
manageable.

DNV + Report No. 10429837-AUMEL-R-01, Rev. J * www.dnv.com Page iv
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Licence or
service type

Radio-
communication
towers

Fixed point- to-
point links

Fixed point- to-
multipoint links

Other licence
types

Emergency
services
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Table 1 Summary of EMI assessment results for the proposed Project

Results of DNV assessment

1 tower within 2 km of proposed turbine
locations, operated by:

Country Fire Authority (CFA)
Nearest tower: 1990 m from turbines

8 links crossing Project boundary, operated

by:

AusNet Transmission Group Pty Ltd
(Ausnet Services)
NBN Co Ltd (NBN Co)
Vertical Telecoms Pty Ltd (VerTel)

40 assignments within 75 km of Project
boundary

1 base station within 20 km of Project
boundary, operated by:
Wannon Region Water Corporation
(Wannon Water)

Point- to -area style communications:
findings for emergency services, mobile
phones, radio broadcasting, and television
broadcasting

Point- to -point links:

Point- to -area style communications:
likelihood of interference to signals from CFA
tower within 2 km, unlikely to cause

interference to other services

No links crossing
boundary

Stakeholder
feedback
(to date)

No concerns raised

No concerns raised

No concerns raised

No concerns raised

Expected impact

Low likelihood of
interference

Unlikely to cause
interference

None

Point- to -point
links: None
Point- to -area style
communications:
Low likelihood of
interference

Page v

Potential for
cumulative impact

Very low potential for
cumulative impact

None

None

Point- to -point links:
none
Point- to -area style
communications:
very low potential for
cumulative impact

Potential mitigation
options

None required

None required

None required

Point- to -point links:
none required
Point- to -area style
communications:
if required tincrease
signal strength from
affected tower or
alternative towers, install
signal repeater, install
additional tower
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Licence or
service type

Meteorological
radar

Trigonometrical
stations

&LWLIHQTV
radio

Mobile phones

Wireless
internet

Trigonometrical stations:

Survey marks:

Table 1 Summary of EMI assessment results for the proposed Project

Results of DNV assessment

Nearest radar: 154 km from Project

unlikely to be
affected

unlikely to be affected

Unlikely to be affected

Unlikely to be affected in areas with good
coverage, may experience interference in
areas with marginal coverage

Wireless broadband service providers:
mobile phone networks, NBN Co

NBN: available as a fixed wireless and
satellite service

DNV + Report No. 10429837-AUMEL-R-01, Rev. J + www.dnv.com

(continued)
Stakeholder
feedback
(to date)

Impacts are expected
to be low risk

No concerns raised

Consultation not
considered necessary

Optus and
Vodafone: No
concerns raised

Telstra:  No response
received

Optus , Vodafone
and NBN: No
concerns raised

Telstra:  No response
received

Expected impact

Potential for low risk
interference

Unlikely to cause
interference

Unlikely to cause
interference

Low likelihood of
interference

Mobile phone
networks :see
findings for mobile
phones

NBN: None

Page vi

Potential for
cumulative impact

Potential for low risk
cumulative impact

Very low potential for
cumulative impact

Very low potential for
cumulative impact

Low potential for
cumulative impact
where there are
multiple turbines
between the tower and

the user

Mobile broadband
services: low potential
for cumulative impact
where there are
multiple turbines
between the tower and
the user

NBN: none

Potential mitigation
options

Notify the Bureau of
Meteorology prior to any
planned shutdown of the

Project to allow
calibration of systems,
collaborate with the
Bureau of Meteorology in
the event of severe
weather conditions

None required

None required

If required  *increase
signal strength from
affected tower or
alternative towers, install
additional tower

Mobile phone
networks:  as for mobile
phones

NBN: none required
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Table 1 Summary of EMI assessment results for the proposed Project
(continued)
Stakeholder

Llcc_ance or Results of DNV assessment feedback Expected impact Pme."“?' e Pl m_|t|gat|on
service type cumulative impact options
(to date)
Geostationary satellites:
Services intended for Australian audiences: )
signals from 1 satellite intercepted at 1 . Geostationary
stakeholder dwelling Geostationary satellites:  Ifrequired
Services intended for private satellites:  High redirect satellite dish to
Satellite e P . Consultation with likelihood of alternative satellite,
- communications: signals from 1 satellite interf . .
television and . : operators not interference None install larger or higher-
; intercepted at 1 stakeholder dwelling : ) . LY
internet } ) i ) ) considered necessary LEO satellites: quality satellite dish,
Services intended for international audiences: unlikely to cause change location or height
signals from 17 satellites inte_rcepted at9 interference of satellite dish
s.takeholder dwell|ngs ) LEO satellites: none
Low Earth orbit (LEO) satellites: unlikely required
to be affected
) _ i AM and FM signals: Low potential for AM and FM signals:
AM and FM signals: may experience low likelihood of cumulative impact if required  tinstall
Radio interference in close proximity to turbines Consultation not interference where there are higher-quality antenna at
broadcasting Digital radio signals: Project is outside the considered necessary Digital radi multiple turbines affected location
intended coverage area Jigita .ra 1o between the tower and Digital radio signals:
signals:  None the user .
none required
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Table 1 Summary of EMI assessment results for the proposed Project

Licence or
. Results of DNV assessment
service type
May experience interference in areas with
poor or marginal reception

Ballarat (Lookout Hill) transmitter:
'variable' to 'good' coverage across most
areas
65 dwellings (28 stakeholder dwellings) in
potential interference zone

Western Victoria (Mt Dundas)
transmitter:
'poor’ to 'variable' coverage in most areas, no
coverage in the east and southeast

67 dwellings (29 stakeholder dwellings) in
potential interference zone, but signal
coverage is limited in that area

Warrnambool (Tower Hill) transmitter:
No coverage across most areas, 'poor' to
‘variable' coverage in the west and southwest

99 dwellings (29 stakeholder dwellings) in
potential interference zone, but signal
coverage is limited in that area

Warrnambool City transmitter: No
coverage across most areas, 'poor’ to
‘variable' coverage in the south

95 dwellings (27 stakeholder dwellings) in
potential interference zone

Television
broadcasting

DNV + Report No. 10429837-AUMEL-R-01, Rev. J + www.dnv.com

(continued)
Stakeholder
feedback
(to date)

Lookout Hill
transmitter
interference unlikely

Mt Dundas
transmitter
susceptible to scatter
interference within
the site boundary

Tower Hill and
Warrnambool City
transmitter : not
assessed

Areas at risk are
expected to be
served by an
alternate transmitter
with no interference

Expected impact

Lookout Hill
transmitter  : Likely
to cause interference
at some dwellings
within approximately
5-10 km, if those
dwellings are
currently receiving a
weak signal

Mt Dundas
transmitter  : Low
likelihood of
interference, as
dwellings may not be
currently receiving a
signal
Tower Hill and
Warrnambool City
transmitter  : Low
likelihood of
interference, as
dwellings may not be
currently receiving a
signal

Page viii

Potential for
cumulative impact

Some potential for
cumulative impact at
dwellings located to the
southwest of the
Project, and in areas
with poor or marginal
coverage located within
10 km of multiple wind

farms

Potential mitigation
options

If required tre-align
antenna at affected
dwelling to existing tower,
re-direct antenna to
alternative tower, install
more directional or higher
gain antenna, change
location of antenna,
install cable or satellite
television, install relay
transmitter



DNV
1 INTRODUCTION

Hexham Wind Farm Pty Ltd ( %he Proponent ~ has commissioned DNV to independently assess the
potential electromagnetic interference (EMI) related impacts associated with the proposed Hexham
wind Farm  3W KPkbject ~ in western Victoria. The results of this work are reported in this
document, which is intended to address the Scoping Requirement s for the Project [2] that are

relevant to EMI impacts as part of an environment effects statement (EES), as required under the
Environment Effects Act 1978 . This document has been prepared in accordance with DNV proposal
L2C-242166-AUMEL-P- 01-B, dated 25 January 2023, and is subject to the terms and condition sin
that agreement.

In accordance with the Scoping Requirements Hexham Wind Farm Environment Effects Statement
(Scoping Requirements) issued by the Minister for Planning in Se ptember 2024 [2] , Planning
Guidelines for Development of Wind Energy Facilities in Victori a (Victorian Guidelines) prepared by
the Department of Transport and Planning in September 2023 [3], an d the National Wind Farm
Development Guidelines +Draft (Draft National Guidelines ) prepared by the Environment
Protection and Heritage Council (EPHC) in July 2010 [4], this asse ssment investigates the potential
EMI impact of the Project on:

x  fixed point- to-point links

x fixed point- to-multipoint links

x radiocommunication assets belonging to emergency services

X meteorological radars

X trigonometrical stations

x Citizen  Vaid (CB) radio and mobile phones

X  wireless internet

x  satellite television and internet

X broadcast radio and television.

The sections of this document that are intended to address each of t he items set out in the Scoping
Requirements in relation to EMI impacts are outlined in Table 2 on the following page. To ensure
clarity given their landscape orientation and size, the accompany ing figures referenced in this
report are presented from page 67 onwards.

35DGLRFRPPXQLFDWLRQV’™ LV XVHG D VdaubhehRtd éhctvhidddsall.srviek that
rely on microwave or radio frequency electromagnetic waves to transfer information, including
those listed above.
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Category

Key issues

Existing
environment

Likely
effects

Design and
mitigation

Describe and evaluate potential design Point. to-point links: not required
responses and/or other mitigation ! TR e -
measures (e.g. installation of additional Point- to -multipoint I'n.ks' not required
transmitter masts) to reduce potential Other licence ty_pes._ not @“'fed
electromagnetic interference to 5"1”99?03’_ seIrV|((;es: gec:_lon jgg
radiocommunications services vieleorological radar: section 4.6.
Trigonometrical stations: not required
. CB radio: Section 4.10.2
Outline and evaluate any proposed Mobile phones: Section 4.11.3
measures designed to manage and Wireless internet: Section s 4.12.1.3 and 4.12.2.3
Performance monitor residual electromagnetic Satellite television and internet: Section 4.13.1.3
LQWHUIHUHQFH« DQG GHVFU Radio broadcasting: Sections 4.14.1.2 and 4.14.2.2
measures for responding to unexpected Television broadcasting: Section 4.15.3
impacts Cumulative impacts: Section 4.16.3

DNV

Table 2  Sections of this document addressing the relevant matters
set out in the Scoping Requirements for the Project [2]

Requirement relevant to EMI Sections addressing this requirement

Potential interference with .
L Section 4.1
communication systems that use . g .
- (further details for specific licence and service types
electromagnetic waves as the . . ;
o . e are given in subsequent sections as referenced
transmissions medium (e.qg. television, below)

radio, mobile reception)

Nearby towers: Sections 4.2.1 and 4.2.2
Point- to-point links: Sections 4.3.1 and 4.3.2
Point- to -multipoint links: Sections 4.4.1 and 4.4.2

Characterise current local television and Other licence types: Section 4.5.1
radiocommunication services within the Emergency services: Sections 4.6.1 and 4.6.2
project area and surrounding areas Meteorological radar: Sections 4.8.1 and 4.8.2

Trigonometrical stations: Sections 4.9.1 and 4.9.2
CB radio: Section 4.10.1
Mobile phones: Sections 4.11.1 and 4.11.2

Wireless internet: Sections 4.12.1.1 ,412.1.2 ,

4.12.2.1and 4.12.2.2

Identify the potential for electromagnetic Satellite television and internet: Section 4.13.1.1

interference to radiocommunications Radio broadcasting: Section

services from the project 4143.1
Television broadcasting: Sections 4.15.1 and 4.15.2

Cumulative impacts: Section s 4.16.1 and 4.16.2

Nearby towers: not required

DNV + Report No. 10429837-AUMEL-R-01, Rev. J * www.dnv.com
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2 DESCRIPTION OF THE SITE AND PROJECT

2.1 The site

The Project is located approximately 15 km west of Mortlake and appro ximately 15 km northeast of
Woolsthorpe in the Moyne Shire of southwest Victoria. The closest townships are Hexham, Caramut
and Ellerslie, located approximately 3 km northeast, 4 km north west and 3 km southwest,
respectively. Agriculture is the predominant land use in the Proje ct area, consisting mostly of

grazing (cattle and sheep) along with some cropping.

2.2 The Project
2.2.1 Proposed wind farm layout

The Project is proposed to consist of up to 106 wind turbin es [5]. A map of the site with the
proposed turbine layout is shown in Figure 2, and the coordi nates of the proposed turbine locations
are presented in Table  10.

2.2.2 Dwelling locations

The locations of dwellings in the vicinity of the Project h ave been provided by the Proponent [6]

For the purposes of this assessment, DNV has evaluated the potentia | for EMI-related impacts at
identified dwellings within 5 km of the Project boundary. The locations of identified dwellings more
than 5 km from the Project boundary have also been shown, where available, but impacts at these
dwellings have not been considered in detail. There are 301 dwellings located within 5 km of the
Project boundary , 49 of which are stakeholder dwellings. The dwellings and Project b oundary

considered in this assessment are shown in Figure 2

DNV has not carried out a detailed and comprehensive survey of buil ding locations in the area and
is relying on information provided by the Proponent. For the purposes of this assessment, DNV has
assumed that all listed dwellings are inhabited.
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3 REGULATORY REQUIREMENTS

The Scoping Requirements [2] set out the specific matters to be inv estigated and documented in
the EES, in accordance with the Environment Effects Act 1978 . With regard to potential EMI
impacts, the Scoping Requirements state that the evaluation object ive forthe EESis 3> W &oid

DQG PLQLPLVH DGYHUVH HIIHFWV RQ« HOHFWURPDQU WW KF W QRQ{ URS H H Q WH. F5X D
GHFRPPLVVLRQLQJ RI Whéid EMUiRMdHEMS LQWHUIHUHQFH ZLWK FRPPXQLFDWLRQ"
VA\VWHPV WKDW XVH HOHFWURPDJQHWLF ZDYHV DV WKH WUDQVPLVVLRQV PHGL)>

There are two sets of guidelines that are potentially relevant to the assessment of EMI impacts for
wind farms in Victoria.

The Victorian Guidelines [3] VW DWH awkdalery facility can affect the amenity of the
VXUURXQGLQJ DUHD GXH WR « HOHFW URPFPQ@G QW #btén@elWdi UIHUHQ FH
electromagnetic interference from the generation of electricity fro m a wind energy facility should be
minimised, if not eliminated, through appropriate turbine desi gn and siting

Although the Victorian Guidelines state that SSRWHQWLDO HOHFWURPDJQHWLF LQWHUIHUHQFI
calculated from information about affected telecommunications transmi tting or receiving stations,

ORFDO FRQGLWLRQV >DQG®@ W XU E theyrio®it provide detqlied ioethBddMyleR for”

these assessments.

7KH (3+& LQ FRQMXQFWLRQ ZLWK /RFDO *RYHU QPYHIOMWM DY B &RKKH BODO QGIIOYH D VH
draft version of the National Wind Farm Development Guidelines in Ju ly 2010 (Draft National

Guidelines) [4]. The Draft National Guidelines cover a range of issues across the different stages of

wind farm development.

In relation to EMI, the Draft National Guidelines provide advice and methodologies to identify likely
affected parties, assess EMI impacts, consult with affected parties an d develop mitigation steps to
address the likely EMI impacts.

DNV considers that the recommendations of the Draft National Guidelin es meet, if not exceed, the
recommendations of the Victorian Guidelines. Therefore the Draft Nat ional Guidelines have been
used to inform the methodology adopted for this assessment.
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4 EMI CAUSED BY THE PHYSICAL PRESENCE OF WIND TURBINES

4.1 Assessment approach

If not properly designed, wind farms have the potential to interfere with radiocommunication
services. Two services that are most likely to be affected are television broadcast signals and fixed
point- to-point signals. Terrestrial broadcast signals are commonly used to transmit d omestic
television, while point-  to -point links are used for line- of-sight connections for data, voice, and
video. The interference mechanisms are different for each of these and, hence, there are different
ways to avoid interference.

The Proponent has asked DNV to complete this assessment based upon a lay out provided for the
Project consisting of up to 106 wind turbines, as outlined in Table 10.

For the purpose of the EMI assessment, a hypothetical turbine w ith a rotor diameter of 190 m and
a tip height of 260 m has been considered. These dimensions represent the maximum tip heigh t
and rotor diameter under consideration for the Project. The result s generated based on this turbine
configuration will be conservative for all turbine configuration s with dimensions that remain inside

the turbine envelope by satisfying all of the following criteria:

X arotor diameter of 190 m or less
X an upper tip height of 260 mor less.

The Draft National Guidelines recommend that a radial distance of 50 km to 60 km from the centre
of a wind farm would normally capture all of the potentially affected services in the area. However,
the methodology for assessing the potential radiocommunications int erference used in this
assessment is to locate all of the radiocommunication towers within app roximately 75 km of the
proposed Project, and then assess the radiocommunication licences attach ed to these towers. This
reduces the likelihood that radiocommunication links crossing the Project are inadvertently

excluded from the assessme  nt.

To conduct the EMI assessment, information regarding radiocommunications licences in the vicinity
of the Project was obtained from a copy of the Australian Commu nications and Media Authority
(ACMA) Register of Radiocommunications Licences (RRL) database dated 28 May 2 025 [7].

Other services with the potential to experience interference from t he Project have also been
identified, and the potential for interference to those services assessed. These services include
meteorological radars, trigonometrical stations, CB radio and mobile pho nes, wireless internet,
broadcast radio, satellite television and internet, and broadcast tele vision.

The Draft National Guidelines recommend that consultation with th e relevant operator be
undertaken if a turbine is located within 2 km of a radiocommun ication site (see section 4.2.1) ,
within the second Fresnel zone of a point- to -point link (see section 4.3.1.1), or within 250 nautical

miles of an aeronautical or meteorological radar site (see section 4.8.1 ). DNV has consulted with
organisations operating services that may be impacted by the developmen t and operation of the
Project, to disseminate basic information on the Project and request responses from the
organisations regarding whether they foresee any potential EMI-relat ed impacts on their operations
and services. The organisations that have been contacted and all respon ses received to date are
summarised in Table  17. Consultation with these operators has been undertaken in thre e stages:
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1. consultation with all identified organisations based on a prev ious turbine layout consisting of up
to 109 turbines with a rotor diameter of 190 m and an upper tip heigh tof 260 P 32WKH
SUHOLPLQDU\ WXUELQH OD\RXW’

2. further consultation with those organisations that had had not prev iously responded or had
requested to be contacted if the turbine layout changed, b ased on an interim turbine layout

DQG GLPHQVLRQV 3*WKH LQWHULP WXUELQHV®&D\R XWX'U BFIRXHM ¥ WW & JDRU K\8 R U
diameter of 190 m and an upper tip height of 260 m).

3. further consultation with those organisations that had had not prev iously responded or had
requested to be contacted if the turbine layout changed, b ased on the turbine layout and
GLPHQVLRQV FRQVLGHUHG LQ WKLY DVVHVVPHQ@W 3 WKGQVEXWLHJWR WX BMRQ H
turbines with a rotor diameter of 190 m and an upper tip heig ht of 260 m).

The radiocommunication licences and services with potential to experience EM I-related impacts

from the proposed Project are considered in the following sections. Each section contains a brief

overview of the relevant technology, followed by an assessment of the identified licences and

services in the area around the Project and the expected potential f or interference. Details of any

feedback obtained from the service operators and potential mitigation options are also included

where appropriate.

DNV notes that the Project is located in an area of high wind farm d evelopment activity, with
several approved and operating wind farms located nearby. An assessment of po tential cumulative
impacts to nearby radiocommunication services from the Project in conjunction with other nearby
wind farms will be included in a subsequent issue of this docu ment.

4.2 Radiocommunication towers

Wind turbines located close to radiocommunication sites have the po tential to cause interference
through near-field effects or reflection or scattering of the signals. According to the Draft National
Guidelines [4], the near-field zone for a transmission tower can vary from several metres to
approximately 720 m depending on the service type . The Draft National Guidelines therefore
recommend that any radiocommunication site within 1 km of a proposed tu rbine location be
considered as having the potential to be impacted by near-fiel d effects. The potential for a turbine
to cause reflection or scattering of signals also depends on a number o f factors, including the
service type, the required signal- to -noise ratio for the service, and the distances between the user,
transmission tower, and turbine. Since there is no single criterion for potential impact on
radiocommunication services due to near-field effects and reflection or scattering, the Draft
National Guidelines recommend consulting with the service operator if any turbine is to be located
within 2 km of  a radiocommunication site.

4.2.1 Locations of radiocommunication towers and potential for interference

From the ACMA RRL database, there are 460 radiocommunication towers with in a nominal 75 km of
the Project boundary. The locations of these radiocommunication to wers relative to the Project are
shown in Figure 3.

There is one radiocommunication tower located within 2 km of the propo sed turbine locations. This
tower and the consultation zones recommended by the Draft National Guidelines [4] are shown in
Figure 4 . Each consultation zone includes the rotor radius for turbines wi tha 190 m rotor diameter
and an additional buffer of 25 m to account for potential in accuracies in the tower locations given

in the ACMA RRL database.
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Details of the licences associated with th is radiocommunication tower are given in Table 3 . These
licences are all point- to-area style communications, comprising land mobile licences used fo r
private mobile telephony (mobile radio systems).

Table 3  Details of radiocommunication towers located within 2 km of turbines
at the proposed Project

Distance to nearest

Site ID Operator Licence/service types turbine [m]
46246 Country Fire Authority (CFA) Point- to -area (land mobile) 1990
Point- to -area style radiocommunications such as mobile radio systems are typically designe dto
operate in a range of environments and are generally not affected by the presence of wind turbines
any more than other effects such as terrain, vegetation, and other forms of signal obstruction.
However, interference caused by reflection or scattering of signals or near-field effects can be a
problem if the turbines are located close to the transmission tower. Ref erence [8] provides general
guidance regarding the potential for interference with mobile radio systems, and suggests that a
clearance of 500 m from the tower is sufficient to avoid significant impacts due to reflection or
scattering of signals. Other references recommend that turbines be k ept outside of clearance zones
ranging from a distance of 200 m to 1200 m from the tower for th ese types of services [9].
Given that there are no proposed wind turbine locations within 1200 m of the tower shown in
Table 3, there is a low likelihood for the Project to int erfere with the Country Fire Authority (CFA)
point- to-area style communications through reflection or scattering of th e signals. However, as
there is one turbine located within the 2 km consultation zone, DNV deems consultation with the
Country Fire Authority necessary. Near-field zones for these types of systems are typically only a
few metres in radius, and so it is considered unlikely that the Project will cause interference to the
services associated with this tower through near-field effects.
4.2.2 Stakeholder consultation
DNV has contacted the CFA to determine the likelihood that t he proposed Project will cause
interference to their services through near-field effects or reflecti on or scattering of signals.
Based on the preliminary turbine layout and the site boundary, t he CFA has confirmed that their
radio services will not be affected by the Project. Further consultat ion with CFA is not considered
necessary.
4.3 Fixed licences of p oint-to-point type
Point- to -point links are often used for line- of-sight connections for data, voice, and video. Such
links often exist on mobile phone and television broadcast towers. The frequency of common
microwave signals varies from approximately 1 GHz to 30 GHz.
Wind turbines can potentially cause interference to point- to-point microwave links and, in some
cases, point- to -point ultra high frequency (UHF) links through three mechan isms: diffraction of the
signal, reflection or scattering of the signal, and near-fiel d effects. It is generally possible to design

around these issues as the link path s and potential interference zones for these signals can be
determined.
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4.3.1 Locations of point-to-point links and potential for interference

DNV has analysed the registered licences for each radiocommunication tower acco rding to the
ACMA RRL database to determine the transmission paths of the licenced links. For this analysis,
DNV has used a wider and more conservative frequency range of 0 GHz to 50 GHz.

Each individual link was given D XQLTXH LGHQWLILHU RU 3$VVLJ@&H® Wadily VR WKDW LW

distinguished. This Assignment ID was taken as either the Device Registration 1D (for spectrum
licences associated with the use of certain frequency band within a part icular geographic area) or
the EFL ID (for apparatus licences associated with the use of a particular devi ce).

The links paths associated with the analysed towers are shown in Figure 5. It can be seen that not
all of the identified transmission towers have a fixed licence of point- to-point type transmission
vector. Some towers have no active licences associated with them, and some towers are used

solely for point-  to-area style transmissions, such as some emergency services towers.

There are eight point-  to-point links recorded in the ACMA RRL database that pass over the

proposed Project boundary , operated by A usNet Transmission Group Pty Ltd (AusNet Services),
Vertical Telecoms Pty Ltd (VerTel) and NBN Co Ltd (NBN Co) . The details of the links are provided
in Table 11, and the link paths are shown in greater detail in Figure 6.

The potential interference mechanisms and interference zones establishe d by DNV for these links
are described in Sections 4.3.1.1 , 43.1.2,and 4.3.1.3
43.1.1 Interference caused by diffraction
The potential for interference to a fixed point- to -point link through diffraction or obstruction of the
signal can usually be avoided by keeping clear of an exclusion zone of circular cross-sect ion around
the link path from the transmitter to the receiver [4, 10, 11] , typically defined in terms of the
Fresnel zones for the link. The nth Fresnel zone is comprised of all points for which, if the signal
travelled in a straight line from the transmitter to the point and then to the receiver, the additional
n E X
length compared to the straight transmitter-receiver path equals 5 where E= wavelength.
The radius of the  nth Fresnel zone varies along the length of the signal, and is gi ven by:
fn f, d
RFn le
where d; is the distance from the transmitter
d; is the distance from the receiver
D is the distance from the transmitter to receiver, such that d;+d, = D
To avoid interference to point- to -point links caused by signal diffraction, wind turbines, inclu ding
the blades, should be kept outside of an exclusion zone based on either the second Fresnel zone as
recommended in [10], or potentially 60% of the first Fresnel zon e for links below 1,000 MHz with a
clear line of sight as suggested in [8] (although DNV understands t hat this zone is under review by
the authors of that document). For each of the links crossing the proposed Project boundary , DNV
has established a diffraction exclusion zone based on the second Fresne | zone for that link.
It is common practice to have multiple Assignment IDs for the same physical link to cover
practicalities such as licensing for sending or receiving signals. Accordingly, the second Fresnel
zone for each link has been calculated based on the Assignment | D with the lowest frequency.
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The potential diffraction exclusion zones in the horizontal plane are shown in Figure 6. Each
exclusion zone includes the rotor radius for turbines with a 190 m rotor diameter, and an additional
buffer of 25 m to account for potential inaccuracies in the to wer locations given in the ACMA RRL
database.

As shown in Figure 6, there are no turbines located within th e diffraction exclusion zones for the
point- to -point links passing over proposed Project site. Therefore, i tis not expected that the
Project will cause interference to the point- to -point link through diffraction of the signals.

4.3.1.2 Interference caused by reflection or scattering

Interference due to reflection or scattering of a fixed point- to -point link can occur when the signal
produced by the transmitting antenna is reflected, scattered, or re- radiated by an intervening
object into the corresponding receiver antenna. If the reflecte d or scattered signal is sufficiently
strong that the ratio of the direct signal to the indirect si gnal is lower than the required carrier- to-
interference (C/I) ratio, or protection ratio, for the link, the link performance can be degraded. The
extent to which an object such as a wind turbine will reflect or scatter electromagnetic waves is

characterised by its radar cross section (RCS) [10]

Reference [10] describes a methodology for calculating the C/I ratio that might be expected at a
receiver in the presence of a reflected or scattered signal from a w ind turbine at a specified location.
By evaluating the C/I ratio for incremental changes in the dista nces between the transmitter,
receiver, and wind turbine, and comparing this to the required C/I ratio, a potential interference

zone can be defined.

DNV considers that the transmission towers for all of the point- to -point links crossing the Project
boundary are sufficiently far from the proposed turbine locations to avoid reflection or scattering
effects. Therefore, it is not expected that the Project will cause interference to the point- to -point

links through this reflection or scattering of the signals.

4.3.1.3 Interference caused by near-field effects

The potential for interference to fixed point- to -point links caused by near-field effects can generally
be avoided by keeping clear of the near-field zone for th e transmitting or receiving antenna. Within
the near-field zone, local inductive and capacitive effects are s ignificant and it is difficult to predict
the potential impacts of other objects on the transmitted or re ceived signal. Although the near-field
distance typically varies with direction relative to the link pat h, for most practical purposes the
near-field zone can be approximated as a sphere centred on the transmit ting or receiving antenna.
Reference [10] presents an equation for estimating the radius of the near-field zone for a point- to-
point link from the properties of the transmitting or receiv ing antenna.

DNV considers that the transmission towers for all of the point- to -point links crossing the Project
boundary are sufficiently far from the proposed turbine locations to avoid near-field effects.
Therefore, it is not expected that the Project will cause int erference to the point-  to-point links

through this near-field effects

4.3.2 Stakeholder consultation

DNV has contacted the operators of the point- to -point links crossing the proposed Project boundary
to determine the likelihood that the proposed Project will cause interference to their operations and
services through diffraction, reflection or scattering, or near-fiel d effects .
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A response has been received from AusNet based on the current turbine layo ut, in which AusNet
DGYLVHG WKDW WKH FXUUHQW WXUELQH OD\RXWtdpoRDinkpathamiDU RI $XVIHWITV
services and therefore no impact is expected.

A response has been received from NBN Co who indicated that the int erim turbine locations do not
pose a risk to their point- to -point links in the vicinity of the Project. Based on the p reliminary
turbine layout, the response from VerTel indicated that they d 0 not expect the Project to interfere
with their point-  to-point links crossing the boundary.

The current turbine layout has also been provided to NBN Co and VerTel for their review and
feedback, but no further responses have been received to date.

4.4 Fixed licences of p oint -to-multipoint type

Fixed licences of the point-  to -multipoint type are a variation of the point- to-point type. The
difference between them is administrative. A point- to -point licence permits communication

between two static sites, where the locations of the sites are det ailed in the ACMA RRL database. A
point- to-multipoint licence allows communication between one or more st atic sites and multiple
points or between the points, and is usually licensed for a de fined operational area.

Administratively, the ACMA RRL database details the location of the static station for a fixed licence
of the point- to-multipoint type but does not include the remote stations that communicate with the
static station. Hence, the paths of the transmission vectors are not readily identifiable.

4.4.1 Locations of point-to-multipoint licences and potential for interference

From the ACMA RRL database, DNV has identified 40 point- to -multipoint Assignment IDs within
approximately 75 km of the proposed Project boundary. These licences are shown in Figure 7. The
details of the licence holders as given in the ACMA RRL database are provi ded in Table 12.

There is one point-  to-multipoint base station within 20 km of the Project boundary , Operated by
Wannon Region Water Corporation (Site ID 300876). There are also several p oint- to -multipoint
base stations located more than 20 km from the Project.

Wind turbines can cause interference to point- to -multipoint links through the same mechanisms as
described for point-  to -point links in Section 4.3.1. However, as it is not possib le to know the link
paths in a point-  to-multipoint network without obtaining further information ab out the locations of
each station in the network, consultation with the relevant operators is needed to determine the
potential for interference.

4.4.2 Stakeholder consultation

DNV has contacted the operators of potentially affected base station s identified within
approximately 60 km of the Project , to determine the likelihood that the proposed Project will
cause interference to their operations and services

A response was received from Wannon Water based on the interim turb ine layout and no concerns
were raised. The current turbine layout has been provided to Wann on Water for review and no
response has been received to date.

Based on the preliminary turbine layout, Lochard Energy have expressed that they have no
concerns regarding interference to their services. In response to the prelimin ary turbine layout
Powercor list ed their nearby point-  to -multipoint links, and mentioned that their links do not cross
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the proposed site boundary and that the Project will not cause interference to their services.
Further consultation with these operators is not considered necessary.

4.5 Other licence types

Besides fixed point- to -point and point-  to-multipoint licences, other licence types recorded in the

ACMA RRL database include spectrum licences that permit a range of radiocommu nications in a
specific geographic area and frequency band, private mobile radio and pub lic telecommunications
service (PTS) licences, television and radio broadcasting licences, amateur apparatus lice nces, and

aeronautical licences for ground to aircraft communications.

4.5.1 Locations of other licences and potential for interference

DNV has identified a number of other licences in the ACMA RRL dat abase within 75 km of the
proposed Project boundary. The locations of these licences and number of associated Assignment
IDs for each licence type are shown in Figure 8 and Table 13.

Most of the licences identified can be broadly described as base to mobile station or point-  to-area
style communications, including commercial and private mobile tele phony and radio and television
broadcasting. These licence types are generally not affected by the presence of wind turbines any
more than other effects such as terrain, vegetation, and other forms of signal obstruction.

The potential for interference to emergency services signals and commercial mobile telephony
signals is discussed further in Sections 4.6 and 4.11 respectively , while the potential for
interference to radio and television broadcasting services is considered in Sections 4.14 and 4.15.
A number of aeronautical licences, and radiodetermination licences which may be used for aircraft
navigation, have been identified. DNV understands that pote ntial impacts to these services have

been considered as part of an aviation impact study.

4.6 Emergency services

Licence types operated by emergency services such as state ambulance, police, f ire, and rescue
services typically comprise fixed point- to -point link and mobile radio communications.

4.6.1 Locations of emergency services licences and potential for

interference
DNV has reviewed the ACMA RRL database to identify emergency services wi th licences for
radiocommunication assets operating in the vicinity of the Project . The groups identified are listed
in Table 14 along with their contact details. The nearest licence is associated with a tower located

approximately 1 km from the Project boundary.

There are no emergency services point- to -point links crossing the proposed Project site, and so

there is no potential for interference with point- to -point licences operated by emergency services.

All other licences operated by emergency services in the vicinity o f the Project are mobile
telephony licences used for mobile radio and paging systems. As discu ssed in Section 4.5, mobile
telephony systems are generally not affected by the presence of win d turbines any more than other
forms of signal obstruction. Reference [8] provides general guidance re garding the potential for
interference with mobile radio systems, and suggests that a clearance of 500 m from the tower is
sufficient to avoid significant impacts to these systems. Other refe rences recommend that turbines
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be kept outside of clearance zones ranging from a distance of 200 m to 1200 m from the tower for
point- to-area style services [9].

As mentioned in Section 4.2.1, the nearest licence is associate d with a tower approximately 1 km
from the site boundary. However, this tower is 1.9 km from the nearest turbine and therefore the
potential for interference to the associated signals is low. DNV considers it unlikely that the Project
will cause interference to mobile radio and paging systems operate d by emergency services from

towers at greater distances from the Project.

4.6.2 Stakeholder consultation

DNV has contacted the operators of potentially affected licences identified within approximately
60 km of the Project, to seek feedback on any potential impact that the Project could have on their
operations and services.

Responses based on the preliminary turbine layout have been re ceived from all operators, as
summarised in Table 17, and no concerns have been raised. Further consultation with the
operators is not considered necessary.

4.6.3 Mitigation options

As noted above, there is no potential for interference to point- to -point links operated by emergency
services and interference with mobile telephony services is considered unl ikely . If localised
interference to mobile radio or paging system signals is experienced, this can often be mitigated by
the user moving a short distance to a new or higher location to recei ve a clearer signal or by using
an external antenna to improve the signal reception. Other miti gation options may include
increasing the signal strength from the affected tower or alternati ve towers, or installing a signal
repeater or additional tower on the opposite side of the Projec t.

DNV understands that the Proponent has committed to implementing mitigation measures, as
required, in the event that the Project causes interference to mob ile telephony services used by

emergency services.

4.7 Aircraft navigation s ystems and radar

DNV understands that a separate aviation impact study has been undert aken to assess the impact
of the Project on nearby aviation navigation systems and radar [12].

4.8 Meteorological radar

The Bureau of Meteorology ( SWKH % X Udph&ratés a network of weather radars across Australia
consisting of high-resolution Doppler radars and standard weather watch or weather surveillance
radars. Operation of the B X U H B paft-time wind finding radar installations ceased in August 2019
[13].

Standard weather watch radars emit pulsed microwave radiation DQG XVH UHIOHFWLRQV RU 3HFKRH
that radiation from water particles in the atmosphere to detect rain and storm activity. Doppler

radar installations operate in the same way but are also able to measure the speed of the moving

water particles, and therefore can provide information about wind spe ed and direction [14, 15] .

While the uninhibited operation of meteorological radars may not be as critical as aviation radar,

there are implications for public safety if severe weather is not predi cted or if its approach is

masked due to EMI. Because radar installations monitor the current weath er situation over a wide

area, the information they provide can be used to indicate the poss ibility and approach of severe
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storms, tropical cyclones, and flooding events. Wind profile measurem ents are also used to ensure
the safe and economical operation of aircraft and provide an important source of data for the
Bureau 1V JHQHUDO ZHDWKHU IRUHFDVWLQJ V\VWHP

The optimal coverage area for a weather radar generally extends approximate ly 200 km from the
radar installation at a height of around 3000 m [16, 17] , and approximately 100 km at a height of
1000 m [17]. Therefore, wind farms can theoretically impact on weat her radar operations when
located within several hundred kilometres of an installation. H owever, due to the curvature of the
earth and intervening terrain, the range at or near ground level is generally less.

The World Meteorological Organisation (WMO) currently states that win d turbines should not be
located within 5 km of a meteorological radar site, due to the hi gh potential for complete or partial
blockage of the radar signal and subsequent loss of weather data [18, 19] . For wind farms located
between 5 km and 20 km of a radar, the WMO recommends consultation and analysis to assess the
likelihood of turbines causing reflection or scattering of the radar signals or interfering with Doppler
velocity measurements. At distances of between 20 km and 45 km, th e presence of a wind farm
may produce radar echoes or signal clutter that can cause loss of data or be mi staken for rain.
Significant impacts are generally not expected for wind farms located more than 45 km from a
meteorological radar, since in most cases the turbine will below th e radar scan line of sight.
However, the WMO notes that these guidelines are only applicable to t ypical radar installations in
flat terrain and may need to be modified for higher-powered radars or specific situations.

Recent advice received from the Bureau also suggests that there may be p otential for interference
to meteorological radar operations from wind farms over much greater distan ces than indicated by
the WMO guidelines, depending on the relative elevations of the radar and the wind farm and the
intervening terrain.

According to the Draft National Guidelines, operators of weather radars w ithin 250 nautical miles
(463 km) of the proposed Project should be consulted [4]

4.8.1 Locations of meteorological radars and potential for interference

DNV has identified that the Bureau operates 13 weather radars with in 250 nautical miles of the
proposed Project, with the closest radar located approximately 154 km west of the Project at Mount
Gambier. The locations of these radars are shown in Figure 9 and the de tails of each radar are

given in Table 15.

Although the distance between the Project and the nearest Bureau radar is considerably greater
than the distances at which the WMO suggests impact may occur, consult ation with the Bureau is
needed to determine the potential for interference.

4.8.2 Stakeholder consultation

DNV has contacted the Bureau regarding the Project , as recommended by the Draft National
Guidelines, to seek feedback on whether interference to thei r operations and services is likely.

The response received from the Bureau, based on the preliminary turbi ne layout, indicated that the
potential impact of the Project on their meteorological radars wou Id be manageable under normal
atmospheric conditions, and that the Bureau had no objections t o the Project provided that the
following conditions are agreed to in writing and met:

X the Bureau is informed of any changes to the turbine tip he ight or significant changes to the
turbine layout (relocation of turbines by more than 100 m) prior to construction of the Project
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X the owner or operator of the Project gives the Bureau advance noti ce of any planned shutdown
of the Project for more than 12 hours, to allow the Bureau to recalibrate their systems while
the turbines are not operating and hence account for the presence of the Project in their signal

processing and interpretation
x the owner or operator of the Project collaborates with the Bu reau in the event of severe
weather conditions in the interests of community safety.

The Bureau have been provided with the current turbine lay out for review and the response
received indicates that the potential impact of the Project on their meteorological radars is low risk,
and that the Bureau has no objections to the Project. DNV recommend s that the Proponent
engages again with the Bureau prior to the construction of Project , to determine whether the
conditions outlined above are still applicable and, if so, to e stablish an understanding of how a
commitment to th  ose conditions can be formalised.

4.8.3 Mitigation options

According to the WMO, there are currently no automated signal processin g techniques available
that can be used to effectively filter radar data to remove interfere nce caused by wind farms [19] ,
However, if analysis indicates there is a potential for the wi nd farm to cause reflection or scattering
of radar signals, the WMO suggests it may be possible to reduce the pot ential impact through the
relocation of individual turbines prior to construction. In situations where the expected interference
is limited to signal clutter, the radar operator may also be able to mask these effects in the data or
train the users to take the locations of the wind farms into acco unt.

DNV understands that the Proponent has committed to meeting the conditions outlined by the
Bureau, as summarised in Section 4.8.2, which may allow the Bureau t o account for the presence
of the Project in their signal processing and interpretation. How ever, DNV also recommends that
the Proponent seeks further clarification from the Bureau regarding w hether these conditions are
still applicable and, if so, what type of collaboration will be required in the event of severe weather
conditions.

4.9 Trigonometrical stations

A trigonometrical station, also known as a trig point or a trig be acon, is an observation mark used
for surveying or distance measuring purposes.

Some trig points may host surveying equipment such as Global Positi oning System (GPS) antennas
and electronic distance measuring (EDM) devices. EDM devices measure the distance from the trig
point to the target object by means of a beam of known velocit y which is reflected back to the unit
from the target object. Most EDM devices require the target object to be highly reflective and,
accordingly, a reflective prism is placed on the target object being surveyed.

The effective range of EDM devices depends on the wavelength b ands used. Light wave and

infrared systems have an effective range of 3 km to 5 km, and could be intercepted or obstructed

by the presence of turbines. However, the potential for imp act is considered low as it is likely to be
possible to relocate the target to obtain an unobstructed view of the trig point. Microwave systems
can measure distances up to 150 km, but such systems are not limited b y the line of sight or

affected by visibility [20].

Global navigation satellite system (GNSS) technology is also commonl y used for surveying and
distance measurements, as it enables users to accurately determine their geo graphic location using
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positioning and timing information received from satellite signal s. Geoscience Australia currently
operates several GNSS networks across Australia, including the Australian Regional GNSS Network
(ARGN) and the AuScope GNSS network [21] . The ARGN is comprised of 20 permanent GNSS
Continuously Operating Reference Stations (CORS) which provide the geodetic framework for the
spatial data infrastructure in Australia and its territories. Eight stations from the ARGN form the
Australian Fiducial Network (AFN) [22], through which the Geocentri ¢ Datum of Australia (GDA) is
defined. The ARGN also provides information for the measurement of geological processes and
contributes data to the International GNSS Service. Additional geospatial information aimed at
enhancing the accuracy and resolution of the National Geospatial Refere nce System is provided by
the AuScope GNSS network of around 100 CORS strategically dist ributed across the country, and
several private and state-based GNSS CORS networks . GNSS stations are typically equipped with
EDM devices and GPS receivers, and transmit data to Geoscience Australia or the relevant state
authority via phone lines, internet, or satellite communications.

4.9.1 Locations of trigonometrical stations and potential for interference

According to Geoscience Australia [23], there is one trig point with in 20 km of the Project boundary
It islocated 16 km east of the nearest proposed turbine location. The details of this trig point are
provided in Table 16 and its location s illustrated in Figure ~ 10. There are also a number of
permanent survey marks within 5 km of the Project boundary [24] as shown in Figure 11. The
closest survey mark is located 244 m south of the nearest turbine.

DNV has review ed the primary geodetic network of Australia [25] and observed t hat the Project is
located within the first-order triangulation region. First-order triangulation depends on
trigonometrical stations of known positions, baselines and hei ghts, with the highest degree of
accuracy. Points determined from first-order triangulation are then use d for the second-order
triangulation network and so forth, with the degree of accuracy decreasing for subsequent
networks.

The closest GNSS station is located approximately 15 km east of the Project, at Mortlake [26]. Due
to the significant distance between the Project and the GNSS station, it is considered unlikely that
the Project will cause interference to the GNSS network.

4.9.2 Stakeholder consultation

Although it is unlikely that the trig points in close proximi ty to the Project host EDM devices or
other equipment that may be subject to EMI, DNV has contacted Geo science Australia and the
Department of Transport and Planning to inform them of the Project, share the preliminary turbine
layout, and seek feedback regarding whether interference to their sy stems is possible.

The Department of Transport and Planning has indicated that the y have revie wed the proposed
Project wind turbine and site boundary locations and have determi ned that interference to survey
control marks or positioning infrastructure in the area is unlikel y. Geoscience Australia  has
indicated that they do not foresee any interference to their in frastructure caused by the Project
Further consultation with The Department of Transport and Planning an d Geoscience Australia is

not considered necessary.

410 &LWL]HQTWIEDQG U

& L W L] HaRdIrddiB, also known as CB radio, is a class-licensed two-way, short distance
communication service that can be used by any person in Australia for privat e or work purposes. It
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is commonly used in rural areas for emergency communications, road safety informat ion,
communication between recreational travellers, and general conversation. The class licence implies
that all users of the CB radio operate within the same frequency ran ge on a shared basis and no

individual licence is required.

The CB radio service can be used for voice communication activities, telem etry, and telecommand
applications. The radio service operates on two frequency bands, namely t he high frequency (HF)
band between 26.965 MHz and 27.405 MHz and the ultra-hi gh frequency (UHF) band between

476.425 MHz and 477.400 MHz.

The HF CB radio service was legalised in Australia in the 1970s as a temporary mov e to switch to
UHF CB over the following five years, and transmits signals in either AM (amplitude modulation) or
SSB (single side band) transmission mode. The actual range over whi ch the signal is transmitted
depends on the antenna used, the terrain, and the interference | evels. Over the last decade, the
use of the HF CB radio service has declined and has been replaced by UHF CB radio service.

The UHF CB radio service is unique in Australia and uses the FM (frequency mod ulation)
transmission mode. It provides clear communication over 5 20 km and is less susceptible to power
line noise. However, the UHF CB radio service requires a clear line- of-sight for a strong signal and
is easily hindered by hilly terrain and forested areas. Even in t he absence of physical obstructions,
UHF CB radio signals generally cannot travel beyond the effective radio horizon, which depends on
elevation, antenna height, weather, and atmospheric conditions. If located on a hilltop, CB radio
signals can be transmitted over at least 50 km. However, under no rmal conditions on flat ground,
signal range is typically limited to around 5 km. CB repeater stat ions are often set up on hilltops by
community groups and commercial organisations to transmit signals from one channel to another.
No individual or organisation owns or has the right to use a chan nel exclusively. However, out of
the 40 channels available, some of them will be allocated to emergency, telemetry, or repeater
inputs.

4.10.1 Locations of CB radio devices and potential for interference

Since users of CB radio services do not require a licence, there is no record of users of the service
and their locations and the channels are shared among the users and the rep eater stations without
a right of protection from interference. Given the limitations of UHF radio signals, CB radio services
are typically only intended for local or short-range communications. C B radio signals passing
through the Project are likely to be intercepted by existing obstructions such as terrain and
vegetation, and there is little evidence in the literatu re to suggest that wind turbines pose a

particular risk of interference to these systems. Therefore, the impact o f the Project on CB radio

services is expected to be minimal.

4.10.2 Mitigation options

If interference to CB radio signals is experienced, simple steps su ch as moving a short distance to a
new or higher location until the signal strength improves may h elp to mitigate the impact. CB radio
users can also increase their signal range and improve reception by switchin g their equipment to a
higher power setting, using a longer antenna, or increasing t he antenna mounting height.

4.11 Mobile p hones

Mobile phone networks typically operate at frequencies of e ither between 700 and 900 MHz, or
between 1800 MHz and 2600 MHz, however some new services may ope rate at up to 3500 MHz. At
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such frequencies, signals may be affected by physical obstructions su ch as buildings and wind
turbines. However, mobile phone networks are designed to operate in such conditions and in most
cases, if there is sufficient mobile network coverage and signal st rength, the presence of wind

turbines is unlikely to cause any interference.

In rural areas, the mobile network coverage may be more susceptible to ph ysical obstructions due
to the large distance between the phone towers and the mobile p hone user. In that case, it is
theoretically possible that wind turbines could cause some interfe rence to the signal. However ,
there is little evidence in the literature of wind turbines interfering with mobile phone signals, and
DNV notes that previous advice received from mobile phone network o perators in Australia has
generally indicated that they do not expect wind farm deve lopments to interfere with their services
provided that appropriate clearances from the mobile phone towers are mai ntained .

4.11.1 Availability of mobile phone services and potential for interference

DNV has reviewed the locations of mobile phone towers in the vicinity of the proposed Project. The
locations of these towers are shown in Figure 12. The nearest mobile phone tower is located
approximately 1.4 km north of the Project boundary.

Mobile phone network coverage maps have been obtained for Optus, Telstra, and Vodafone.
Figure 13 show the Optus Mobile network coverage for the Project area [27] . Optus 4G coverage is
available within and around the site, where outdoor coverage is mo stly available, with some areas

in the centre, west and south where coverage is limited

Figure 14 shows the Telstra network coverage for the Project area [28] . Telstra4 G coverage is
available everywhere across the site and surrounds. Telstra 4G coverage is good outside of the site,
except for some small areas to the north

Figure 15 shows the Vodafone network coverage for the Project area [29]. Out door Vodafone 4G
coverage is available on the eastern side of the site particularly in the south-east, which continues
out to Ballangeich and Ellerslie . Although the coverage map also shows areas where Vodafone 3G
coverage is available, this service was turned off in January 2024.

In general, for areas with good coverage, interference to mobil e phone signals is unlikely. However,
for areas where the reception is likely to be marginal, such as those wh ere an external antenna is
required, the possibility for interference exists if a wind tu rbine intercepts the signal between a

mobile phone and the tower.

Based on Figure 13 to Figure 15Figure 15, the services with an increased potential for interference
from the Project due to existing marginal coverage include:

x  Optus Mobile 4G signals in isolated areas to the areas to the south, southwest, and west of the
Project, and within the Project boundaries

x  Vodafone signals within the Project boundaries, and to the we st, north, and northeast of the
Project.

However, DNV notes that the overall potential for the Project to interfere with these services is still

low. Given the generally good Telstra 4G coverage in the areas around the Project, the potential for

interference to Telstra mobile phone services is considered very low.

DNV + Report No. 10429837-AUMEL-R-01, Rev. J * www.dnv.com Page 17



DNV

4.11.2 Stakeholder consultation

DNV has contacted Optus, Telstra, and Vodafone to inform them of the p roposed Project and to
seek feedback on any potential impact that the Project could hav e on their services. Based on the
preliminary turbine layout, Optus expressed no concern regarding int erference to their services
from the Project. Vodafone reviewed the preliminary turbine locations provided and determined
that they do not expect any interference due to the Project . Further consultation with Optus and
Vodafone is not considered necessary. To date, no response has been receiv ed from Telstra

4.11.3 Mitigation options

As noted above, interference with mobile phone signals may theo retically occur in areas where
reception is poor or marginal. If localised interference is experienced by mobile phone users, this
can often be rectified by the user moving a short distance to a new or higher location until the
signal improves, or using an external antenna to improve th e signal reception. For interference
over a larger area, or in cases where it would not be possible or practical for the user to change
their location, mitigation options may include increasing the si gnal strength from the affected tower
or alternative towers, or installing an additional tower on th e opposite side of the Project.

DNV understands that the Proponent has committed to implementing mitigation measures, as
required, in the event that the Project causes interference to mob ile phone signals.

4.12 Wireless internet

Wireless internet services in Australia include wireless broadband provide d by mobile phone
network operators and other internet service providers, and fixed wirele ss or satellite internet
services through the National Broadband Network (NBN).

4.12.1 Wireless broadband services

Wireless broadband services allow the user to connect to the internet without the need for a phone
line or cable connection. The wireless signals may operate by line of sight between a base station
DQG WKH XVHUYV DQWHQQ D -Mn8tipdint\heRviork), o8 iRay Qs point- to -area style

transmissions such as mobile phone networks.

4.12.1.1 Availability of wireless broadband services and potential for interference

Residents in the vicinity of the Project may use wireless broadba nd services provided by Optus,
Telstra, and Vodafone. These wireless broadband services use the same netw orks as mobile phone
services, and therefore the comments made in Section 4.11.1 are applicabl e here. Specifically,

the re is a low theoretical potential for interference in areas with margin al reception if a wind

turbine intercepts the signal between a receiver and the tower, although there may be an

increased potential for interference in areas where the existing recepti on is poor or marginal

412.1.2 Stakeholder consultation

DNV has contacted Telstra, Optus, and Vodafone, as discussed in Sections 4 4.2and 4.11.2, to
seek feedback on any potential impact that the Project could hav e on their services. Based on the
preliminary turbine layout Optus expressed no concern regarding inte rference to their services
from the Project. Vodafone reviewed the preliminary turbine | ocations provided and determined
that they do not expect any interference due to the Project . To date, no response has been
received from Telstra.
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4.12.1.3 Mitigation options

As noted above, interference with wireless broadband services may the oretically occur in areas
where reception is poor or marginal. If interference to the wireless broadband services provided by
mobile phone networks occurs, the mitigation options given i n Section 4.11.3 may be applicable.
Specifically, localised interference can often be rectified by th e user moving a short distance or
using an external antenna to improve signal reception. For inte rference over a larger area, or in
cases where it would not be possible or practical for the user to ch ange their location, mitigation
options may include increasing the signal strength from the aff ected tower or alternative towers, or
installing a signal repeater or additional tower on the opposit e side of the Project.

DNV understands that the Proponent has committed to implementing mitigation measures, as
required, in the event that the Project causes interference to wi reless broadband signals.
4.12.2 National Broadband Network

The NBN is a national wholesale broadband access network, which consi sts of fixed line, fixed

wireless, and satellite internet services.

NBN fixed line services use wired connections to provide internet si gnals directly to the user. This
technology is typically only available in urban areas and is not e xpected to be affected by wind
farm developments.

NBN fixed wireless services are available in many rural and regional areas. The si gnals operate by
OLQH RI VLIJKW EHWZHHQ DQ 1%1 WRZHU D QW RVE H XMHWXPV ULD@W HIGRQ D
most cases [30] although DNV understands that this range has been e xtended for some towers
Consequently, the signals may be affected by physical obstructio ns such as terrain, vegetation, and
wind turbines [31].

For rural and remote users in areas that are not able to receive fixed lin e or fixed wireless services,
NBN satellite internet signals are available from the NBN Sky Muster | and Il satellites.

4.12.2.1 Availability of NBN services and potential for interference

The NBN website [32] indicates that the network is currently avail able as a fixed wireless and
satellite internet service within the Project boundaries and area su rrounding the Project. It is
therefore likely that some residents are currently accessing the int ernet via the NBN. The locations
of NBN fixed wireless internet towers within 75 km of the Pr oject boundaries are shown in

Figure 12, and a map of NBN service coverage in the vicinity of the Project is sh own in Figure 16.
The NBN fixed wireless towers servicing the Project area are located at Caramut, Woolsthorpe and
Mortlake. Based on the relative positions of the se towers and the nearby dwellings, and the fixed
wireless coverage areas shown in Figure 16, there is potential for turbines at the Project to

intercept the line of sight between these towers and nearby dwellings. The potential for

interference has been assessed through consultation with NBN Co, as d escribed in 4.12.2.2.

DNV understands that NBN Co is planning to extend the fixed w ireless coverage range for some
towers from 14 km to 29 km [33] . In addition to the NBN fixed wireless internet towers at C aramut ,
Woolsthorpe and Mortlake, there are other NBN fixed wireless intern et towers located within 29 km
of the proposed turbine locations at Penshurst , Hawkesdale, and various other areas surrounding

the Project. If the coverage from these towers is extended and additional residents in the vicinity of
the Project begin receiving fixed wireless internet signals p rior to the construction of the Project,

there may be potential for interference to the NBN fixed wirele ss service at other dwellings.
Conversely, in the event that interference to NBN fixed wirele ss internet signals from the towers at
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Caramut, Woolsthorpe and Mortlake is experienced, extension of the coverage from the other

nearby towers may allow affected dwellings to receive signals from an al ternative tower. However,

the assessment presented here is based on the current network avail ability, as shown in Figure 16.
The potential for interference to satellite internet signals fro m the NBN Sky Muster | and I

satellites is considered in Section 4.13.

4.12.2.2 Stakeholder consultation

DNV has contacted NBN Co to seek feedback on whether there is pote ntial for the Project to cause
interference to their services, and to allow them to take the presen ce of the Project into account in
their coverage planning maps . The response from NBN Co , based on the interim turbine layout,
indicates that although there are several connected dwellings within the Project boundaries,  the
proposed turbines do not pose a risk of physically obstructing an y of the customer connection
paths . However, NBN Co has asked to be advised if the proposed turbine locat ions change so that
they can reassess the potential for impact to their services if necessary. NBN Co has been provided
with the current turbine layout and no response has been receive d to date.
NBN Co has also asked to be provided with the details of any radiofrequency transmission
equipment planned to be installed or used during the constru ction or operation of the Project so
that they can assess the potential for the associated signals to i nterfere with their services. DNV
recommends that the Proponent engages again with NBN Co prior to co nstruction of the Project
once the details of any such equipment are known, to allow NBN Co t o determine the potential for
interference and to establish an understanding of how any impacts can be mitigated.
4.12.2.3  Mitigation options
As noted above, there is a low potential for interference wi th NBN fixed wireless internet signals
received from the Caramut , Woolsthorpe and Mortlake NBN towers at dwellings within the Project
boundaries. If interference to NBN fixed wireless signals is exp erienced at dwellings in the vicinity
of the Project, several mitigation options may be available to improve the signal reception. NBN Co
has previously advised that in most instances where the signal line of sight from a given tower is
obstructed an alternative tower can be used to service the affected dwelling. If an alternative tower
is not available, interference can usually be rectified by movin g the outdoor antenna at the affected
dwelling a short distance from the building to another locati on on the property, to a location where
the signal is not impacted by the turbines, and connecting th at antenna to the dwelling via a cable
GHVFULEHG E\ 1%1 &R\DND GORG LQVWBRBAL 18dy RIsoH& possible to avoid
impact by micro-siting the turbines in some cases, or by installing a new NBN tower to service the
affected dwellings. Although the NBN Sky Muster satellite in ternet service is a potential alternative
to the fixed wireless internet service, NBN Co have previously advised that the Sky Muster service
cannot be considered as a mitigation option for dwellings affecte d by interference from wind
turbines.
DNV understands that the Proponent has committed to implementing mitigation measures, as
required, in the event that the Project causes interference to NBN fixed wireless internet signals.

4.13 Satellite television and internet

In some rural or remote areas, television and internet access can on ly be provided through satellite
signals. There are two types of satellite that are typically used to pro vide commercial
telecommunication services: geostationary satellites and low Earth orbi t (LEO) satellites.
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4.13.1 Geostationary satellite communication services

Geostationary satellites orbit the earth directly above the equato r, at a height of 35,786 km above

WKH (D UWwikcgB84] . $W WKLY DOWLWXGH WKH VDWHOOLWHY WUBYHMO DW WKH VDP
rotational speed and therefore appear to remain stationary at the same po int in the sky relative to

an observer at a fixed location. Additionally, due to their hig h altitude, each satellite can view (and

WKHUHIRUH SURYLGH FRYHUDJH WR D ODUJH SRUWMWDWRR QKXU\ (DWBANLKMY VXK ID |
typically used for weather monitoring satellites that continual ly observe a specific area of the Earth

and for satellites that provide telecommunication services, since the sate llite dish or antenna used

on Earth to receive and transmit signals can be permanently pointe d to the correct location in the

sky. Both satellite television and satellite internet services are ¢ urrently available in Australia via

geostationary satellites.

Satellite television signals are delivered via a geostationary commun ication satellite to a satellite

dish connected to a set- WRS ER[ 6DWHOOLWH WHOHYLVLRQ VLIQDOF WKH WYSUMINOO\ V
antenna in one of two frequency bands: the C-band between 4 GHz and 8 GHz, or the Ku-band

between 12 GHz and 18 GHz. Signals in the C-band are susceptible to interference due to radio

relay links, radar systems, and other devices operating at a similar frequency . Signals in the Ku-

band are most likely to be affected by rain which acts as an excellent absorber of microwave

signals at this frequency. The main geostationary satellites that transmit Australian free-  to -air or

subscription television channels are the Optus C1, D1, and D3 satell ites and the Intelsat 19 satellite

[35, 36].

Inthecaseof LQWHUQHW VHUYLFHYVY SURYLGHG E\ JHRVWDWLRWHUVIDWWHOOLWHYV
connected to a satellite modem which is in turn linked to a sat ellite dish or antenna mounted on

the building roof. When the user accesses the internet, a request i s sent to the operation centre of

WKH VDWHOOLWH LQWHUQHW SURYLGHDWRLD WWHKHN@WHQWLEHDQYWVRHWYRHB XVHUS
computer via the same path as shown in the figure below. Satellit e internet signals are typically

transmitted in the Ku-band, as for satellite television, or the Ka-band, with frequencies ranging

from 26.5 GHz to 40 GHz. Like signals in the Ku-band, signals in the Ka-band are susceptible to

deterioration caused by moisture in the air, but newer satellit es contain technologies that help to

minimise the loss of signal quality associated with rain and other w eather conditions. The main

geostationary satellites for providing satellite internet in Australia are the IPSTAR (THAICOM-4) and

Optus D2 satellites, and the NBN Sky Muster | and 1l satellites.

=) ] | Guo Satellite

=) "
Customer 20y Network
Satallite uperaﬂuns& s
g Terminal  Center —Z\"*****/MEM
Figure 1 Two-way connection to the internet via satellite [1]
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4.13.1.1 Locations of satellite vectors and potential for interference

Due to marginal coverage of some communication services, some residents in the vicinity of the
Project may use satellite television and internet.

A number of satellites transmit television and internet signal s that can be received in Australia.
Although only a small number of satellites are likely to be prov iding services specifically intended
for Australian audiences , DNV has considered the line of sight to dwellings in the vici nity of the

Project from all theoretically viewable satellites.

The results of the analysis are summarised in Table 4 . Based on these results, turbines at the
Project may intercept signals from 19 satellites at 9 nearby dwellings, all of which are stakeholder
dwellings .

One stakeholder dwelling (D438) has potential to experience interf erence to signals from the NSS 9
satellite, which provides television signals with coverage over the east coast of Australia. DNV has

not been advised whether th is dwelling will be inhabited while the Project is operation al. If the
dwelling will  not be inhabited, or if the residents are not intending to use the NSS 9 satellite service,
there will be no potential for the Project to impact on th at service.

The results also show that signals from one satellite used for private communication has potential
to be intercepted by turbines at dwelling D438. It is lik ely that this satellite is used by governments
or private organisations [37] and it is therefore unlikely th at this satellite will be used by nearby
residents.

DNV understands that the remaining 17 potentially affected satel lites provide television signals
intended for international audiences and considers it unlikely that residents in the vicinity of the
Project will currently be receiving signals from these satellites. Many of the satellites have a low
angle of elevation above the horizon at the wind farm site location, and so degradation caused by
atmospheric effects or interference from terrain or other obstacles may already prevent the signals
from being received at the affected dwellings. For some of these sat ellites, the programs

transmitted on the beam footprints that cover Australia may also be av ailable through other

satellite services which have a higher angle of elevation above the horizon and are not expected to
be intercepted by turbines at the Project. If residents are not curr ently receiving signals from the se
satellites, either by choice or because those signals are not availabl e due to existing degradation or
interference, there will be no potential for the Projectto i mpact on those services.

Table 4  Number of satellites with potential for signals to nearby dwellings to be
intercepted by the proposed Project
Number of potentially Number of potentially

Satellite service . .
affected satellites affected dwellings

Services intended for Australian audiences 1 1 (stakeholder dwelling)

Services intended for private communications 1 1 (stakeholder dwelling)

9

Services intended for international audiences 17 (all stakeholder dwellings)
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4.13.1.2 Stakeholder consultation

As discussed in Section 4.13.1.1, one stakeholder dwelling has the potential to experience
interference to NSS 9 satellite services. DNV recommends that the Customer eng ages with the
owners of this dwelling prior to construction of the Project to determine whether it is currently
inhabited or expected to be inhabited during the life time of the Project and whether the residents
are currently receiving or intending to receive signals from the NSS 9 satellite, and to establish an
understanding of how any impact to those services may be mitigated.

As discussed in Section 4.13.1.1, it is unlikely that nearby resi dents are currently receiving signals
from satellites that may be affected by interference from turbines at t he Project. If desired by the
Proponent, the potential for impact could be confirmed by eng aging with the residents of nearby
dwellings prior to construction of the Project to determine if any are currently receiving signals
from the satellites providing services intended for international au diences, and to establish an

understanding of how any impact to these services may be mitigated.

4.13.1.3  Mitigation options

If interference to satellite television signals is experienced at dwellings in the vicinity of the Project ,
several mitigation options may be available. If an alternative source of th e same programming is
available, the satellite dishes at affected dwellings can simply b e re-directed to receive signals from

the other satellite. In some cases, residents may also be able to acc ess the affected programs

directly over the internet. If an alternative source of programming is not available, it may be

possible to rectify interference by installing a larger or higher-qu ality satellite dish, or by changing

the height or location of the dish to obtain a stronger sig nal.

DNV understands that the Proponent has committed to implementing mitigation measures, as

required, in the event that the Project causes interference to sate llite television or internet signals.

4.13.2 Low Earth orbit satellite communication services

6DWHOOLWHY LQ /(2 RFFXS\ KHLIKWV EHWZHMHER Y H N\WPK Bl QEbrfaod [SH]F At
WKHVH DOWLWXGHYV WKH VDWHOOLWHY WUKOH HDUW.K D\ IU R /W Q R QIMVONWHIHW & DX

typically compete a full orbit in approximately 90 minutes. Unl ike geostationary satellites, LEO

satellites do not have to follow a particular path around the E arth and their orbits are usually tilted

with respect to the equator. However, due to their low ali tude, each satellite can only observe or

FRPPXQLFDWH ZLWK D VPDOO SRUWLRQ RI WKH (DUWKWR MXWHKBRHZD W KD W\WKLHPLHJ O
movement across the sky, can limit the usefulness of LEO satellites in some situations.

For telecommunication applications, satellites in LEO offer low er latency and better performance

than geostationary satellites, due to the reduced distance for the signal to travel. However, using a

single LEO satellite to provide telecommunication services is ofte n impractical due to the relatively

small coverage area and significant effort required to track the satelli te from the ground. To

compensate for this, LOE satellites used for telecommunications usual ly operate as part of a large

QHWZRUN RU 3 FRQVWHOODWLRQ " RI PXOWRIBOMKHDVWAR GIUWRN VY GHKDPRQ BRQOXR XV F
to large areas simultaneously. As satellites within the constellation move through the field of view

of a satellite dish on Earth, the dish detects and connects to the satellite with the strongest signal

and then automatically switches over to another satellite as the f irst moves out of view.

Nevertheless, these services may be sensitive to physical obstructions such as terrain, vegetation,

buildings, and other structures such as wind turbines, which can un expectedly interrupt the signal

from the connected satellite and cause the service to temporarily drop out until a new satellite can

be found.
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4.13.2.1  Availability of low Earth orbit services and potential for interference

Starlink is the only LEO satellite internet service currently av ailable to customers in Australia. The
current Starlink LEO constellation consists of several thousand satellite s orbiting the Earth at a
height of approximately 550 km [38] , although this may increase to tens of thousands of satellites

in the future. Starlink offers two classes of satellite dish to users of their services: a standard dish
that is considered suitable for most residential applications, and a high performance dish that has a
wider field of view (enabling it to connect to more satellit es, even in the presence of obstructions),
a higher gain antenna, and improved performance under extreme enviro nmental conditions [39,
40] .

In the southern hemisphere, Starlink satellite dishes currently require a relatively clear view of the
sky within a field of view of 100° tilted towards the sout h, with a minimum elevation angle of 25°
above the southern horizon [41] . Although some obstructions can be tolerated, the impact of th ese
obstacles will depend on their apparent size, their distance and d irection relative to the satellite
dish, and the proportion of the sky already obstructed. Obstacles b elow an elevation angle of 25°
in the south, 40° in the east and west, and 40° in the n orth (allowing for locations where no tilt of
the satellite dish is required) will not pose any obstruction t o the field of view. However, as more
satellites are launched and join the Starlink constellation, it is expected that the required angle of
tilt towards the south will reduce until dishes can be pointed directly upwards, with elevation angles
above the horizon of 40° in all directions [42] , and the service will become less sensitive to
obstructions due to the increased number of visible satellites at each location.

DNV has considered the potential for turbines at the Project to obstruct Starlink signals received at
nearby dwellings, based on the relative locations of the dwelli ngs and the nearby turbines, the
elevations of the dwellings and turbines, and a turbine tip height of 260 m.

At all dwellings in the vicinity of the Project, the turb ines are expected to be below an elevation
angle of 25° above the horizon in all directions. Therefore , based on this analysis, it is not expected
that turbines at the will obstruct Starlink signals for any nearby d wellings.

4.14 Radio b roadcasting

Radio stations typically broadcast using one of two forms of transmission: e ither amplitude
modulation (AM)  or frequency modulation (FM). In Australia, AM radio operates in th e medium
wave (MW) band at frequencies between 520 kHz and 1610 kHz, while FM radio operates in the
very high frequency (VHF) band between 87.5 MHz and 108 MH z.

4.14.1 AM radio

AM radio signals are diffracted by the ground as they propagate, such th at they follow the
curvature of the earth, and are also reflected or refracted by the ion osphere at night. This means
that AM radio waves are able to travel significant distances under the right conditions. Due to their
long wavelength, they can readily propagate around physical obstruc tions on the surface of the
earth (such as wind turbines), however they do not propagate e asily through some dense building

materials such as brick, concrete, and aluminium.

The distance over which AM radio signals can travel means that the sig nal may be weak and
susceptible to interference by the time it reaches a receiver. Some of the possible sources of
interference to AM radio waves include changes in atmospheric conditions, signals from distant AM
broadcasters operating on a similar frequency, electrical power lines, and electrical equipment

including electric motors.
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However, as noted above, the presence of physical obstructions su ch as turbines is unlikely to
cause significant interference to AM radio signals. Due to the long wavelength of the signal,
interference is likely to be localised to several meters from the turbin e, although distances may
vary depending on the terrain, signal strength and turbine | ocation [43].

4.14.1.1 Locations of AM transmitters and potential for interference

The locations of AM broadcast transmitters in the vicinity of the Pro ject were determined from the
ACMA Broadcast Transmitter Database [44], and are shown in Figure 17.

It is unlikely that any permanent AM radio receivers will be lo cated sufficiently close to the Project
to be affected by interference to the radio signals from the turbi nes.

4.14.1.2  Mitigation options

In the event that localised interference to AM radio signals is e xperienced, this can potentially be
rectified by installing a high-quality antenna or amplifier at the affected residence.

DNV understands that the Proponent has committed to implementing mitigation measures, as
required, in the event that the Project causes interference to AM radio services.

4.14.2 FM radio

FM radio signals are better suited to short range broadcasting. Unlike lower frequency signals (such
as AM signals), they are not reflected or refracted off the ionosphe re. Instead, the waves are
slightly refracted by the atmosphere and curve back towards the earth, me aning they can
propagate slightly beyond the visual horizon. However, FM radio signals may be blocked by
significant terrain features. FM radio stations therefore tend to h ave only local coverage, which
means that signals are less susceptible to interference from distant FM b roadcasters. FM signals
are also less susceptible to interference from changes in atmospheric cond itions and electrical

equipment than AM signals.

FM radio signals are susceptible to interference from buildings and othe r structures, although they
are less vulnerable than higher frequency signals. Interference to FM sig nals can occur by two
mechanisms: reflection or scattering of the radio waves, or physical obstr uction and attenuation of

the broadcast signal.

Reflection or scattering of radio waves by physical structures such as win d turbines can reduce the
signal strength at a receiver or can cause multi-path errors through receptio n of a reflected signal
in addition to the primary signal from the transmitter. This can resu It in hissing, fluttering, or
distortion being heard by the listener [45]. However, this type of interference is typ ically only
experienced in the immediate vicinity (within several tens of metre s) of a wind turbine, where the
signal- to -noise ratio is low [43, 46] .

Wind turbines located close to an FM transmitter may also present a phy sical obstruction to the
radio signal. If the line-  of-sight between the transmitter and a radio receiver is blocked b ya
turbine, this can cause a noticeable decrease in signal quality or may low er the signal strength
EHORZ WKH WKUHVKROG RI WKH [45 Aitheééidiiations HH@ Sttekviation althe
signal may be as great as 2.5 dB in the direction of the obstru cting wind turbine. However, this
type of interference is generally only a problem near the edges o f the FM signal coverage area,
where the broadcast signal is already weak. For commercial FM broadcast signals, ph ysical
obstruction of the signal may occur if the turbines are located within approximately 4 km of the
transmitter [47].
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4.14.2.1 Locations of FM transmitters and potential for interference

The locations of FM broadcast transmitters in the vicinity of the Proje ct were determined from the
ACMA Broadcast Transmitter Database [44], and are shown in Figure 17.

The closest FM broadcast transmitter is located approximately 21 km from the proposed Project
boundary . Therefore, it is considered unlikely that the Project will cause in terference to the FM

radio signals from this transmitter.

It is unlikely that any permanent FM radio receivers will be loca ted sufficiently close to the Project
to be affected by reflection or scattering of the radio signals from the turbines.

4.14.2.2  Mitigation options

In the event that localised interference to FM radio signals is e xperienced, this can potentially be
rectified by installing a high-quality antenna or amplifier at the affected residence.

DNV understands that the Proponent has committed to implementing mitigation measures, as
required, in the event that the Project causes interference to FM radio services.

4.14.3 Digital radio

Digital radio services were introduced in metropolitan licence areas in Austral ia in July 2009. The
digital radio services offered use an updated version of the digital audio broadcasting (DAB) digital
radio standard, DAB+, to broadcast digital radio to Adelaide, Brisbane, Perth, Melbourne, and
Sydney [48]. Digital radio broadcasts in Australia operate in the VHF band at frequencies between
174 MHz and 230 MHz, and therefore tend to have only lo cal coverage within the visual horizon.
The UK telecommunications regulator Ofcom [45] states that 3n contrast [to FM signals], the
signal format used for DAB digital radio is designed to offer hig h levels of robustness in difficult
conditions and it is not materially affected by reflections. FM and DAB reception can be affected
where a structure blocks signals and both may cease to function if sign als are reduced below a
FHUWDLQ W KDNW\h&sRherefore concluded that DAB signals are not affected by ref lection or
scattering from physical structures in the same way as FM signals, and so d igital radio broadcasts
are generally not susceptible to interference from wind farm develop ments. However, interference
may be experienced if the line- of-sight between a DAB transmitter and a radio receiver is blocked

by a wind turbine.

4.14.3.1 Availability of digital radio services and potential for interference

According to the digital radio coverage search function available on the Digital Radio Plus website
[49] , the Project is outside the intended service area for digital radio bro adcasts. Since it is
therefore unlikely that residents in the vicinity of the Project are currently receiving digital radio
signals, it is not expected that the Project will cause interfer ence to these services.

4.15 Terrestrial television broadcasting

Terrestrial television is broadcast in Australia by a number of netwo rks, both public and commercial.
As of December 2013, all television broadcasts in Australia are now di gital broadcasts [50]. Digital
television (DTV) signals are typically more robust in the presence of interference than analogue
television signals, and are generally unaffected by interference fro m wind turbines. DNV has
experience in situations where dwellings were able to receive adequ ate DTV reception in an area of
adequate signal strength where the DTV signal was passing through a wind farm.
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The susceptibility of DTV signals to interference from wind turbines is discussed further in Section
A.1 of Appendix A.

4.15.1 Availability of DTV broadcasting and potential for interference

The locations of DTV broadcast transmitters in the vicinity of the Proje ct were determined from the
ACMA Broadcast Transmitter Database [50] , and are shown in Figure  17. The main DTV transmitter
used by residents in the vicinity of the Project is the Ballarat (Lookout Hill) transmitter . However,
according to the Australian Government mySwitch website [51], i tis also possible that residents
within the area around the Project could receive DTV signals from the Western Victoria (Mt

Dundas ), Warrnambool (Tower Hill), and Warrnambool City transmitters. Coverage maps for these
broadcast transmitters are reproduced in Figure 18 to Figure 21.

Good to variable coverage is available from the Ballarat (Lookout Hill) transmitter for most

dwellings within 5 km of the site. Dwellings outside 5 km f rom the site are more likely to

experience poorer service, particularly dwellings southwest of Mortlake, n orth of Hexham, and  to

the southwest of the Project area.

There is limited coverage from the Western Victoria (Mt Dundas) transmitte r near the site , and
coverage that is available is mostly located in around Purdeet, Minhami te and north-west corner of
the site.

The Warrnambool (Tower Hill) transmitter provides some variable coverage to dwellings in the west
and southwest of the site, which becomes sparser moving northeast and stronger moving
southwest. There is very limited coverage to the east and north east of the site.

Lastly, the Warrnambool City transmitter provides very limited coverage to a small number of
dwellings in the south of the site. Outside the site, furt her south, dwellings are more likely to be
receiving signals from this transmitter, however there is effectivel y no coverage to the north, east

and west of the site

4.15.1.1 Interference caused by large scale effects

For broadcast signals, large scale interference can generally be avoided b y placing the wind

turbines at some distance from the transmitter. Broadcast transmitters may be either relay or
primary transmitters. Relay transmitters are more commonly found in rural areas. Primary

transmitters are higher power and are more commonly located near large urban areas. A clearance
of at least 1 km is recommended for relay transmitters, while a clearance of at least 6 km is
recommended for primary transmitters [11]

The closest DTV transmitter to the Project is the Terang relay transmitter , Which is approximately
25 km away. Therefore , itis considered unlikely that the Project will cause large scale in terference
to signals from this transmitter.

4.15.1.2 Interference caused by reflection or scattering

Although DTV signals are generally unlikely to be susceptible to interference from wind turbines in
areas of adequate coverage, interference could be encountered in areas w here coverage is
marginal and antennas at dwellings may receive a reflected signal from a t urbine that is of
sufficient power to interfere with the signal received direct ly from the transmitter. Based on the
coverage maps for the area around the Project, it is possible that some areas could be deemed to
have marginal reception and interference could be encountered.
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Due to the lack of an accurate theoretical scattering model, DNV h as not performed detailed scatter
calculations to predict DTV interference. Instead, dwellings th at have increased potential to receive
back-scattered or forward-scattered signals from a turbine at the Project (assuming an antenna

with a sufficiently narrow beam width and sufficiently high front- to -back ratio is being used) have

EHHQ KLIJKOLJKWHG XVLQJ WKH pNH\KR OH fFIWNS. RDBBBRenGHAVAIHAEHG LQ 6H
forward-scatter distance of 5 km and a back-scatter distance of 500 m.

The results of the analysis can be seen in Figure 18 to Figure 21. The dwellings most likely to be
susceptible to interference include those within the possible i nterference zones, as summarised in
Table 5 .

Note that if the signal received at a dwelling from the transmitt er is sufficiently weak, or an
antenna with insufficient directional discrimination is installed (i.e., a low gain or omni-directional
antenna), interference may still occur at dwellings outside of the identified interference zones.
Circumstances under which interference may occur outside the interfere nce zones typically
HVWDEOLVKHG XVLQJ WKH pNH\KROHY DSSURDFK DBWH BApydndivVA/HG IXUWKHU LQ ¢
particular, although DNV has considered the potential for interf erence to DTV signals at dwellings
within 5 km of the proposed turbine locations, previous advice receiv ed from BAI Communications,
who are responsible for broadcasting of national public television services in Australia, has
indicated that interference to DTV broadcasting may be experienced at distances of up to 10 km
from turbines. For comparison, Figure 18 to Figure 21 also show the area within 10 km of the
proposed turbine locations, although a more detailed assessment w ould be required to determine
whether there is any potential for interference to DTV signals recei ved at dwellings outside the

MNH\KROHY LOQWHUIHUHQFH JRQHV

Based on the analysis presented here, there is increased potential for turbines at the Project to
cause interference to signals received from the Ballarat (Lookout Hill) t ransmitter. To the south and
west of the site, both inside and outside of the site bo undary, there are a number of dwellings

within the Ballarat DTV potential interference zone . From the coverage map for the Ballarat
transmitter, some of these dwellings are expected to receive variable t 0 no coverage and therefore
have an increased potential to experience interference.

As there is limited to no coverage from the Western Victoria (Mt Du ndas) and Warrnambool (Tower
Hill) transmitters within the potential interference zones, i t unlikely that any dwellings located

within the potential interference zones are currently receiving si gnals from these transmitters. It is
also possible that dwellings within the potential interfere nce zone for the Warrnambool and

Western Victoria transmitters will be able to receive a stronger alter native signal from the Ballarat
transmitter that is less likely to be subject to interference. L astly, as there appears to be no signal
coverage from the Warrnambool City transmitter within its potential interference zone, the Project
is unlikely to affect any dwellings currently receiving signal s from this transmitter.

However, as noted above and in Appendix A, there is potenti al for interference to DNV signals
received at dwellings outside of the UNH\KROHYT LQWHU | dHowhQnFRigutdk QI8 Mo Figure 21 in
situations where the signal has already been degraded by other facto rs. This may occur due to
terrain obstructions or scattering of signals from turbines at other nearby wind farms. While this
section has considered the expected impact on DTV signals for the Pr oject in isolation, the potential
for cumulative impacts from the Project in conjunction with oth er nearby wind farms is discussed in
Section 4.16.
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Table 5 Number of dwellings located within potential interference zones for d igital
television broadcast transmitters in the vicinity of the Project

DTV broadcast Number of dwellings in . . .
. . Signal coverage in potential interference zone
transmitter potential interference zone
Ballarat 65 Generally good, with some areas of variable
(Lookout Hill) (28 stakeholder dwellings) coverage to west and southwest
- N . . -
Western Victoria 67 Limited _mo_st dwellings in t_he; potgntlal |nterfer§nce
(Mt Dundas) 29 stakeholder dwelli zone are unlikely to be receiving signals from this
(29 stakeholder dwellings) transmitter
o . . . -
warramioo " e e Pt e nce
(Tower Hill) (29 stakeholder dwellings) Y g Sig
transmitter
95 None z+dwellings in the potential interference zone

Warrnambool City are not expected to be receiving signals from this

(27 stakeholder dwellings) transmitter

The method used here to assess the potential interference to tele vision signals from the Project
represents a simplified approach which is expected to capture locations where interference is most
likely to occur. This simplified analysis is deemed appropriate in most cases as the implications of
potential television interference are typically low. If recep tion difficulties are encountered, there are
a number of mitigation options available as discussed in further detail in Section 4.15.3.

4.15.2 Stakeholder consultation

DNV has contacted BAI Communications, who are responsible for broadcasting o f national public
television services in Australia, to inform them of the proposed Pro ject and seek feedback on any
potential impact that the Project could have on DTV signals in t he surrounding area.

Based on the preliminary turbine layout, BAl communications have asse ssed the potential for the
turbines at the Project to interfere with DTV signals from the Mt Dundas and Lookout Hill
transmitters [52] . The method used by BAl Communications involved modelling th e reflection or
scattering of DTV signals from the wind turbines, and identifyi ng locations within 10 km of the
Project where the resulting C/I ratio for a directional antenna oriented towards the transmitter of
interest would be less than required for adequate signal receptio n.

From the results of their modelling, BAI Communications have advised that they do not expect the
Project to cause interference to DTV signals from the Lookout Hill tran smitters. The Mt Dundas
services may be susceptible to interference within the wind farm boundary. Based on population
density data for the areas identified as potentially affected by interference to DTV signals from the
Mt Dundas transmitter, BAl Communications concluded that up to t hree residents are at low risk of
experiencing interference. However, BAI also noted that alterna te DTV services are available from
Lookout Hill which are not predicted to be impacted and are pred icted to adequately serve all areas
of risk.

BAI Communications have reviewed the interim turbine location s and determined that there will be
negligible changes to their previous findings and that any DTV impacts are considered to be minor.

Further consultation is not considered necessary.
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4.15.3 Mitigation options

In the event that television interference is an issue during co nstruction or after commissioning of
the Project, there are several amelioration options available:

1. Realigningthe XV H ttefeVision antenna more directly towards their existing transmit ter.
Tuning the XV H @rftdhna into alternative sources of the same television signal or a substitute
signal.

3. Installing a more directional or higher gain antenna at the affect ed dwelling.

4. Relocating the antenna to a less affected position.

5. Installing cable or satellite television at the affected dwel ling.

6. Installing a television relay transmitter.

In the event of significant interference in the backscatter regi on, a more directional antenna should

ensure a stronger signal from the transmitter since the backscattered sign al will originate from a

different direction. However, the effectiveness of this mit igation may be reduced if there is no clear

line of sight from the antenna to the transmitter. In the case of forward scatter, the antenna will be
pointed towards both the original and scattered signal and henc e a more directional antenna may
not alleviate a forward scatter issue, however, as noted in [53], DVB-T reception quality may not

be substantially affected in the forward scatter region.

The ITU [54] identified that the receiver height can also aff ect interference. In areas that are
relatively flat and free of vegetation, reflections can enha nce or decrease the received signal
strength relative to the free path signal strength. The ITU fou nd that the received signal strength
may not increase monotonically with receiver height. In other w ords, lowering the receiver height

can improve reception in some cases.

In the event that terrestrial DTV reception cannot be improved, satellite television represents
another potential amelioration option. Satellite based televi sion comprises of both free to air and
subscription-based broadcasts. Residents in areas which are unable to receive DTV through their
normal television antenna due to local interference, terrain, or dis tance from the transmitter in
their area may be eligible to access the Australian Government fund ed Viewer Access Satellite
Television (VAST) service [55].

In addition to the mitigation options outlined above, the Victorian Guidelines [56] include example
permit conditions stating that, prior to commencing development, a survey must be undertaken to
determine the average television and radio reception strength with in 5 km of the wind farm site. If
a complaint is later received regarding the effect of the wind farm o n television or radio reception
at a pre-existing dwelling within 5 km of the site, the o perator must investigate that complaint. If
the investigation finds that the wind farm has had a detrimental impact on the quality of television
or radio reception, the operator must then restore reception at the af fected dwelling to at least the
quality determined in the pre-development survey to the sat isfaction of the responsible authority.
DNV understands that the Proponent has committed to meeting the example permit conditions set
out in the Victorian Guidelines and to implementing mitigati on measures, as required, in the event

that the Project causes interference to DTV signals.

In addition to the mitigation options outlined above, DNV also understands that the Proponent has
committed to conducting pre-construction measurements of the ave rage television reception
strength in the vicinity of the Project and will establish a process for managing complaints related
to impacts on television reception at nearby dwellings once the Pr oject is operational.
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4.16 Cumulative impacts

DNV notes that the Project is located in an area of high wind farm d evelopment activity.
Consequently, it is possible that some radiocommunication services could experience cumulative
impacts from the proposed Project.

4.16.1 Locations of nearby wind farms and potential for cumulative impacts

The nearest wind farm developments are the Mt Fyans Wind Farm, Salt Creek Wind Farm, Mortlake
South Wind Farm, Hawkesdale Wind Farm, Woolsthorpe Wind Farm and Morton s Lane Wind Farm,
all of which are located within 20 km of the Project site. Detail s of these wind farms are

summarised in Table 6 and their locations relative to the Project are s hown in Figure 22, based on
information provided by the Proponent [57]

Table 6  Neighbouring wind farm developments located within 20 km of the Project [57]
Wind farm Status Numl?er of Location relatl_ve to the
turbines Project
Mt Fyans Wind Farm Proposed 80 10 km east
Salt Creek Wind Farm Operating 14 15 km northeast
Mortlake South Wind Farm Approved 35 16 km southeast
Hawkesdale Wind Farm Approved 23 16 km southwest
Woolsthorpe Wind Farm Approved 13 17 km southwest
Mortons Lane Wind Farm Operating 13 17 km northwest
Table 7 summarises the anticipated EMI-related impact of the Project in isolation, as discussed in
Sections 4.1 to 4.15 and the potential for cumulative impacts from the Project i n conjunction with
the nearby wind farms listed in Table 6. For services where impact from th e Project itself is
considered either unlikely or non-existent, it is generally expected that there will be no cumulative
impact.
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Table 7

Licence or service
type

Radiocommunication
towers

Fixed point- to-point
links

Fixed point- to-
multipoint links

Other licence types

Emergency services

Meteorological radar

Trigonometrical
stations

Citizens band radio

Mobile phones

Wireless internet

Satellite television
and internet

Radio broadcasting

wind farms

Anticipated impact from
the Project  in isolation

Low likelihood of interference (see
Section 4.2)

Unlikely to cause interference (see
Section 4.3)

None (see Section 4.4)

See findings for emergency services, mobile phones, radio bro

Potential for cumulative EMI-related impacts from the Project and neighbouri

Potential for cumulative impact from
the Project and neighbouring wind
farms

Very | ow potential for cumulative impact

No cumulative impact, as the link paths
do not cross multiple wind farms near
turbines

No cumulative impact, as the link paths
do not cross multiple wind farms near
turbines

adcasting, and

television broadcasting

No impact expected for point-
links (see Section 4.3)

Low likelihood of interference to point-
to -area style communications (see
Section 4.6)

Potential for low risk interference, based
on advice received from the Bureau (see
Section 4.8)

Unlikely to cause interference (see
Section 4.9)

Unlikely to cause interference (see
Section 4.10)

Low likelihood of interference in areas
with marginal coverage (see Section
4.11)

Low likelihood of interference to wireless
broadband services (see Section 4.12)

Low likelihood of interference to NBN
fixed wireless internet signals (see
Section 4.2)

Potential for interference to services
intended for Australian audiences at one
stakeholder dwelling

Low likelihood of interference to services
intended for international audiences (see
Section 4.13)

Low likelihood of interference to LEO
satellites (see Section 4.13)

Low likelihood of interference to AM and
FM signals received in close proximity to
turbines (see Section 4.14)
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to -point

No cumulative impact to point-
links

Very low potential for cumulative impact
to point- to -area style communications

Potential for low risk cumulative impact
if turbines at multiple wind farms can be
detected by radars

Very low potential for cumulative impact

Very low potential for cumulative impact

Low potential for cumulative impact
where there are multiple turbines
between the tower and the user

Low potential for cumulative impact to
wireless broadband services provided by
mobile phone networks where there are
multiple turbines between the tower and

the user

No cumulative impact to NBN fixed
wireless signals, as the signal lines of
sight do not cross multiple wind farms

No cumulative impact

Low potential for cumulative impact
where there are multiple turbines
between the tower and the user

to -point

ng
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Some likelihood of interference to Some potential for cumulative impact to
signals from the Ballarat transmitter at signals from the Ballarat transmitter at
dwellings located to the south and west dwellings located to the southwest of the

Television of turbines, low likelihood or unlikely to Project, where there are multiple
broadcasting cause interference to signals from the turbines between the transmitter and
Western Victoria, Warrnambool, the user, and in areas with poor or
Warrnambool City transmitters (see marginal coverage located within 10 km
Section 4.15) of multiple wind farms
There is some potential for increased interference to point- to -area style services such as mobile
phone and radio broadcasting signals in areas with marginal coverage, or whe re there may be
multiple wind turbines between the user and the transmission tow er. Based on the coverage maps
shown in Figure 14 to Figure 15, and the relative locations of the mobile phone towers sho wn in
Figure 12, cumulative impacts are considered unlikely for the Optus and Telstra mobile phone
networks. Vodafone mobile phone signals may be more susceptible to cumulative impacts than the
Optus and Telstra networks, due to the small number of towers servicing the area and existing
poor coverage in areas to the north and west of the Project and w ithin the Project boundaries ,
although it is also less likely that residents will be using this service.
Similarly, there is some potential for increased interference to DTV bro adcasting signals in areas
where there are multiple wind farms between the user and the tran smission tower. As discussed in
Section 4.15.1 the DTV transmission towers identified to be servici ng the area are the Ballarat
(Lookout Hill), Western Victoria (Mt Dundas ), Warrnambool (Tower Hill) and Warrnambool City
transmitters. As it is expected that most residents in the vicin ity of the Project will be receiving
signals from the Ballarat transmitter, impact to the service from the B allarat transmitter is
considered more likely.
Figure 23 to Figure 26 show the potential DTV interference zones for all neighbouring wind farms
along with the signal coverage near the Project for the Ballarat , Western Victoria, Warrnambool
and Warrnambool City DTV transmitters . Dwellings to the southwest of the Project may receive
signals from the Ballarat transmitter that have passed through the S alt Creek Wind Farm or Mt
Fyans Wind Farm prior to passing through the Project. This may increase the potential for
interference to be experienced at dwellings in this area. How ever, DNV notes that all the proposed
turbine locations for the Project are more than 10 km from turbines at the Salt Creek Wind Farm
and Mt Fyans Wind Farm, which may reduce the overall potential for cumu lative impact through
this mechanism. For all other transmitters, there are no areas in the vi cinity of the Project which
are likely to be receiving signals that have passed through mult iple wind farms.
There are also several areas located within 10 km of both a neighbouring wind farm and the Project
that are expected to be receiving signals from at least one of the four transmitters servicing the
area around the Project. Signals in these areas have the potential to be degraded due to a
combination of scattered signals from different wind farms in diff erent directions, and therefore
dwellings in these areas may have an increased potential to experien ce interference. This is
summarised for each transmitter and neighbouring wind farm in Table 8. In general, there may be
potential for cumulative impacts in areas within 10 km of multipl e wind farms where the existing
DTV signal coverage is poor or marginal. If the existing DTV signal coverag e is good, cumulative
impacts are less likely, and there is no potential for impact in areas wh ere the signals are not
currently available. From the coverage maps shown in Figure 23 to Figure 26, some potentially
affected areas may be able to receive a stronger signal from an alternative t ransmitter that may be
less susceptible to interference, which would decrease the overal | potential for cumulative impact.

DNV + Report No. 10429837-AUMEL-R-01, Rev. J * www.dnv.com Page 33



DNV

However, DNV notes that this assessment is based on an assumed potential
of 10 km, as suggested by BAl Communications, and does not incl

interference distance
ude detailed analysis of the

existing DTV signal coverage in the area around the Project
as described in Section 4.16.2, may help to determine the like

Table 8

Neighbouring

wind farm and
location of
overlap of

10 km zones

Mt Fyans Wind
Farm (east of
Project)

Salt Creek Wind
Farm (northeast
of Project)

Mortlake South
Wind Farm
(southeast of
Project)

Hawkesdale
Wind Farm
(southwest of
Project)

Woolsthorpe
Wind Farm
(southwest of
Project)

Mortons Lane
Wind Farm
(north of
Project)

the Project and

. Consultation with BAI Communications,

lihood of such cumulative impacts.

Potential for cumulative impacts to DTV signals in areas within 10 k
a neighbouring wind farm

DTV signal coverage in area within overlap of 10 km zones for the Project
neighbouring wind farm, and potential for cumulative impact in that area

Ballarat
(Lookout Hill)

Good to variable
potential for
cumulative impact in
some areas

I+

Good to variable
potential for
cumulative impact in
some areas

I+

Good to variable
low potential for
cumulative impact in

some areas

I+

Good to poor  *
potential for

cumulative impact in
some areas

Good to poor  *
potential for

cumulative impact in
some areas

Good to variable  *
potential for
cumulative impact in
some areas

Western Victoria
(Mt Dundas)

None +no
cumulative impact

None +no
cumulative impact

None +no
cumulative impact

Poor to none  *very
low potential for
cumulative impact
(unlikely to be used)

Poor to none  *very
low potential for
cumulative impact
(unlikely to be used)

Poor to none  *very
low potential for
cumulative impact
(unlikely to be used)

There may be potential for cumulative impacts to point-

over the Project and a neighbouring wind farm in the vicinity
be determined through consultation with the operators of the

stations, as discussed in Section 4.16.2. Similarly, feedback from th

determine whether there is potential for their meteorologi

Project and the neighbouring wind farms.

Cumulative impacts to point-

Although three of the identified links also pass over the

NBN fixed wireless internet towers and the fixed wireless coverage
Project, as shown in Figure
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Warrnambool
(Tower Hill)

Poor to none  *no
cumulative impact

None *no
cumulative impact

Variable to none
potential for
cumulative impact in
some areas

I+

Variable to none
potential for
cumulative impact in
some areas

Good to none %
potential for

cumulative impact in
some areas

Variable to none £
potential for
cumulative impact in
some areas

m of both

and the

Warrnambool City

None +no
cumulative impact

None +no
cumulative impact

None +no
cumulative impact

Poor to none  tvery
low potential for
cumulative impact
(unlikely to be used)

Variable to none  *
potential for
cumulative impact in
some areas

None z=no
cumulative impact

to -multipoint links if the link paths pass

of the turbines at both sites. This may

nearby point-

to -multipoint base

e Bureau is needed to

cal radars to detect turbines at both the

to -point links crossing the proposed Project are not expected
Mt Fyans Wind Farm, all of the turbines at

both wind farms are well outside the calculated interference zones. Si milarly, the locations of the

areas in the vicinity of the

12 and Figure 16 respectively, suggest that the signal lines of sight
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from those towers to nearby dwellings will not pass over multip le wind farm sites. Therefore,
cumulative impacts to the NBN fixed wireless internet service are also not expected.

4.16.2 Stakeholder consultation

As discussed in Section 4.4, DNV has contact ed the operators of nearby point- to -multipoint base
stations to confirm the link paths associated with their point- to -multipoint licences and hence
determine the potential for cumulative impact to those lin ks. The responses from Lochard Energy

1

Powercor and Wannon Water indicated that no interference to their servi ces is expected.

DNV has also contact ed the Bureau to seek feedback on whether interference to their operations
and services and services is likely, as discussed in Section 4.8.2. The Bureau $ response, based on
the current turbine layout, indicated that any interference t o their service will be low risk , and it
can therefore be assumed that any cumulative impacts will also b e low risk .

Similarly, consultation with BAI Communications, as outlined i n Section 4.15.2 , has been
conducted to confirm whether there is any likelihood of cumula tive EMI-related impacts to DTV
broadcast services. Based on the interim turbine layout, BAI did not raise any concerns of
cumulative impacts and suggested that any interference experienced w ill be able to be
supplemented with signals from alternate transmitters.

Responses received from the operators of other services have indicated that they do not expect the
Project in isolation to impact on their services, and therefore it can b e assumed that the potential
for cumulative impact is also low.

4.16.3 Mitigation options

For most radiocommunication services, cumulative impacts from the Project in conjunction with
other nearby wind farms are either not expected or are expected to be minimal. In the event that
interference to mobile phone signals, radio broadcasting, or DTV broadcasting is experienced as a
result of cumulative impacts after construction of the Project, th e mitigation options given in
Sections 4.11.3 , 4.14.2, and 4.15.3 may be applicable. Mitigation options to resolve cumulative
impacts for other services, such as point- to -multipoint links or meteorological radar, may include

the options outlined in the previous sections or can be devel oped through consultation with the
relevant operator if required.
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5 CONCLUSIONS

Broadcast towers and transmission paths around the Project were investigat ed to determine if EMI
would be experienced as a result of the development and ope ration of the Project, in order to

address the relevant Scoping Requirements for the Project [2] as part of an environment effects
statement (EES), as required under the Environment Effects Act 1978 . The Project will involve the
installation of upto 106 wind turbine generators. DNV has considered a turbine geometry t hat will
be conservative for turbine configurations with dimensions satisfyi ng all of the following criteria: a
rotor diameter of 190 m or less and an upper tip height of 260 morles s.

The results of this assessment are summarised in Table 9.

'199V DQDO\VLV KpotentiR ox@bines at the Project to interfere with NBN fi xed wireless
internet signals received from the Caramut, Woolsthorpe and Mortlake towers . However,
consultation with NBN Co has indicated that interference caused by the Project is not exp ected . If
interference is experienced, it is possible that problems could be rectified by relocating or

realigning the antennas to achieve a clearer signal from an alternative tower, if available.

Turbines at the Project may also interfere with point- to -area style services such as mobile phone
signals and terrestrial television broadcasting, particularly in areas w ith poor or marginal signal
coverage. Dwellings in the vicinity of the Project may experience interference to digital television
broadcast signals from the Ballarat (Lookout Hill), which is the primary tran smitter for the area.
Although interference is possible for signals from the Western Victo ria (Mt Dundas), Warrnambool
(Tower Hill) and Warrnambool City broadcast transmitters, most of the p otentially-affected
dwellings are located in areas with limited to no signal coverage an d therefore may not be

currently receiving signals from those transmitters. Feedback received from B Al Communications,
who are responsible for broadcasting of national public television services in Australia, suggests
that impacts to DTV signals are unlikely and are predicted to be confined to within the Project
boundary.

The Bureau of Meteorology (the Bureau) has advised that impacts on th eir meteorological radars
are considered to be low risk and that the Bureau have no object ions to the proposed Project. To
help mitigate any interference with meteorological radar operations once the Project is operational,
the Bureau previously asked that the owner or operator of th e Project agrees to advise them of any
changes to the turbine layout or tip height prior to constru ction, notify them prior to any planned
shutdown of the Project to allow recalibration of systems, and co llaborate with them in the event of
severe weather conditions. DNV recommends that the Proponent engages again with the Bureau
prior to the construction of Project to determine whether these conditions are still applicable.

Signals from one geostationary satellite that transmits programs inten ded for Australian audiences
and one that provides private communication services may be inte rcepted by turbines at the

Project for one stakeholder dwelling. Interference to signals in tended for international audiences is
also possible at several nearby dwellings, but it is considered unli kely that residents will be
receiving signals from these satellites. If interference is experienced , mitigation options could
LQFOXGH UHDOLJQLQJ RU XSJUDGLQJ WKH XQHUWQ MOWHOOQDWH YGIL VR XRJF N HRH NW
same programming or service. DNV recommends that the Proponent engages with th e residents or
owners of potentially affected dwellings to determine if any are currently receiving these satellite
signals, and to establish an understanding of how any impacts may be mitigated.

While the Project may cause interference to other radiocommunication services in the surrounding
area, further information from the operators of those services is required to determine the likely
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impacts. DNV has consulted with organisations operating services that may b e affected by the
Project to seek feedback regarding any potential for EMI-related i mpact. Apart from the feedback
received from NBN Co and the Bureau, no concerns have been raised to date. Any additional
feedback that is received from the relevant operators will be i ncorporated into a future revision of
this document.

DNV notes that the Project is located in an area of high wind farm d evelopment activity, with
several proposed, approved, and operating wind farms located nearby. DNV has con ducted an
assessment of potential cumulative impacts to nearby radiocommunication serv ices from the
Project in conjunction with other nearby wind farms. DNV has noted a potential for cumulative
impact to DTV broadcasting services and has contacted BAI Communications to seek feedback.
Feedback received from BAI Communications suggests that impacts to DTV signals are unlikely.
There is potential for increased interference to mobile phone sign als where coverage is marginal
and there are multiple turbines between the mobile phone tow er and the user. However, current
feedback from Optus and Vodafone indicates no concern and no response has been received from
Telstra. Cumulative impacts to meteorological radars may occur, but are expected to be
manageable.
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Licence or
service type

Radio-
communication
towers

Fixed point- to-
point links

Fixed point- to-
multipoint links

Other licence
types

Emergency
services
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Table 9 Summary of EMI assessment results for the proposed Project
Stakeﬁolder
Results of DNV assessment feedback Expected impact
(to date)

1 tower within 2 km of proposed turbine
locations, operated by:

Country Fire Authority (CFA)
Nearest tower: 1990 m from turbines

Low likelihood of

No concerns raised X
interference

8 links crossing Project boundary, operated
by:
AusNet Transmission Group Pty Ltd
(Ausnet Services)
NBN Co Ltd (NBN Co)
Vertical Telecoms Pty Ltd (VerTel)

Unlikely to cause

No concerns raised .
interference

40 assignments within 75 km of Project
boundary

1 base station within 20 km of Project
boundary, operated by:
Wannon Region Water Corporation
(Wannon Water)

No concerns raised None

Point- to -area style communications: see
findings for emergency services, mobile
phones, radio broadcasting, and television
broadcasting

Point- to -point links: No links crossing Point- to -point
boundary links: None

Point- to -area style communications: Low
likelihood of interference to signals from CFA
tower within 2 km, unlikely to cause
interference to other services

Point- to -area style
communications:
Low likelihood of
interference

No concerns raised
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Potential for
cumulative impact

Very low potential for
cumulative impact

None

None

Point- to -point links:
none
Point- to -area style
communications:
very low potential for
cumulative impact

Potential mitigation
options

None required

None required

None required

Point- to -point links:
none required

Point- to -area style
communications:
if required tincrease
signal strength from
affected tower or
alternative towers, install
signal repeater, install
additional tower
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Licence or
service type

Meteorological
radar

Trigonometrical
stations

&LWLIHQTV
radio

Mobile phones

Table 9

Results of DNV assessment

Nearest radar: 154 km from Project

Trigonometrical stations:
affected

unlikely to be
Survey marks: unlikely to be affected

Unlikely to be affected

Unlikely to be affected in areas with good
coverage, may experience interference in
areas with marginal coverage
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(continued)
Stakeholder
feedback
(to date)

Impacts are expected
to be low risk

No concerns raised

Consultation not
considered necessary

Optus and
Vodafone: No
concerns raised

Telstra:  No response
received

Summary of EMI assessment results for the proposed Project

Expected impact

Potential for low risk
interference

Unlikely to cause
interference

Unlikely to cause
interference

Low likelihood of
interference
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Potential for
cumulative impact

Potential for low risk
cumulative impact

Very low potential for
cumulative impact

Very low potential for
cumulative impact

Low potential for
cumulative impact
where there are
multiple turbines
between the tower and

the user

Potential mitigation
options

Notify the Bureau of
Meteorology prior to any
planned shutdown of the

Project to allow
calibration of systems,
collaborate with the
Bureau of Meteorology in
the event of severe
weather conditions

None required

None required

If required  *increase
signal strength from
affected tower or
alternative towers, install
additional tower
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Licence or
service type

Wireless
internet

Satellite
television and
internet

Radio
broadcasting

Table 9

Results of DNV assessment

Wireless broadband service providers:
mobile phone networks, NBN Co

NBN: available as a fixed wireless and
satellite service

Geostationary satellites:

Services intended for Australian audiences:
signals from 1 satellite intercepted at 1
stakeholder dwelling

Services intended for private
communications: signals from 1 satellite
intercepted at 1 stakeholder dwelling

Services intended for international audiences:
signals from 17 satellites intercepted at 9
stakeholder dwellings

Low Earth orbit (LEO) satellites:
to be affected

unlikely

AM and FM signals: may experience
interference in close proximity to turbines

Digital radio signals: Project is outside the
intended coverage area
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(continued)
Stakeholder
feedback
(to date)

Optus , Vodafone
and NBN: No
concerns raised

Telstra: No response

received

Consultation with
operators not
considered necessary

Consultation not
considered necessary

Summary of EMI assessment results for the proposed Project

Expected impact

Mobile phone
networks :see
findings for mobile
phones

NBN: None

Geostationary

satellites:  High
likelihood of
interference

LEO satellites:
unlikely to cause
interference

AM and FM signals:
low likelihood of
interference
Digital radio
signals:  None
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Potential for
cumulative impact

Mobile broadband
services: low potential
for cumulative impact
where there are
multiple turbines
between the tower and
the user

NBN: none

None

Low potential for
cumulative impact
where there are
multiple turbines
between the tower and

the user

Potential mitigation
options

Mobile phone
networks:
phones

NBN: none required

Geostationary
satellites:  If required
redirect satellite dish to

alternative satellite,
install larger or higher-
quality satellite dish,
change location or height
of satellite dish

LEO satellites: none

required

AM and FM signals:
if required  *install
higher-quality antenna at
affected location

Digital radio signals:
none required

as for mobile

+
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Table 9

Licence or
. Results of DNV assessment
service type
May experience interference in areas with
poor or marginal reception

Ballarat (Lookout Hill) transmitter:
'variable' to 'good' coverage across most
areas
65 dwellings (28 stakeholder dwellings) in
potential interference zone

Western Victoria (Mt Dundas)
transmitter:
'poor’ to 'variable' coverage in most areas, no
coverage in the east and southeast

67 dwellings (29 stakeholder dwellings) in
potential interference zone, but signal
coverage is limited in that area

Warrnambool (Tower Hill) transmitter:

No coverage across most areas, 'poor' to
‘variable' coverage in the west and southwest

99 dwellings (29 stakeholder dwellings) in
potential interference zone, but signal
coverage is limited in that area

Warrnambool City transmitter: No
coverage across most areas, 'poor' to
‘variable' coverage in the south
95 dwellings (27 stakeholder dwellings) in
potential interference zone

Television
broadcasting
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Stakeholder
feedback
(to date)

Lookout Hill
transmitter
interference unlikely

Mt Dundas
transmitter
susceptible to scatter
interference within
the site boundary

Tower Hill and
Warrnambool City
transmitter  : not
assessed

Areas at risk are
expected to be
served by an
alternate transmitter
with no interference

Summary of EMI assessment results for the proposed Project
(continued)

Expected impact

Lookout Hill
transmitter  : Likely
to cause interference
at some dwellings
within approximately
5-10 km, if those
dwellings are
currently receiving a
weak signal

Mt Dundas
transmitter  : Low
likelihood of
interference, as
dwellings may not be
currently receiving a
signal

Tower Hill and
Warrnambool City
transmitter  : Low
likelihood of
interference, as
dwellings may not be
currently receiving a
signal
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Potential for
cumulative impact

Some potential for
cumulative impact at
dwellings located to the
southwest of the
Project, and in areas
with poor or marginal
coverage located within
10 km of multiple wind

farms

Potential mitigation
options

If required  tre-align
antenna at affected
dwelling to existing tower,
re-direct antenna to
alternative tower, install
more directional or higher
gain antenna, change
location of antenna,
install cable or satellite
television, install relay
transmitter
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APPENDIX A +TELEVISION INTERFERENCE CAUSED BY REFLECTION
OR SCATTERING OF SIGNALS

A.1  Susceptibility of DTV signals to reflection or scattering

The United Kingdom telecommunications regulator Ofcom [45] state s the following with regard to
interference to DTV reception:

3'LJLWDO WHOHYLVLRQ VLIJQDOV DUH PXFR EXWWIKOWH BPWLRRYL @IQLL WIKIVWD O
television pictures do not suffer from ghosting. However a di gital receiver that has to deal with

reflections needs a somewhat higher signal level than one that has to deal with the direct path

only. This can mean that viewers in areas where digital signals are fairl y weak can experience
LQWHUUXSWLRQV WR WKHLU UHFHSWLRQ VKRKXI®DEH RWEZRWQHI @BKFW WRQ@\O DS BHHDAL
digital television reception in some areas, although the extent of the problem should be far less

than for analogue television.
DNV has drawn two conclusions from this report:

x  Firstly, that DTV is very robust and does not suffer from ghosting. In most cases DTV signals
are not susceptible to interference from wind farm developments.

x  Secondly, that areas of weak DTV signal can experience interruptions t o their reception should
new reflections appear, such as those from nearby wind turbines.

For television broadcast signals, which are omni-directional or point- to -area signals, interference
from wind turbines is dependent on many factors including:

x  the proximity of turbines to the television broadcast transmi tter

X  the proximity of turbines to receivers (dwellings)

x  the location of turbines in relation to dwellings and tel evision broadcast transmitters

X the rotor blade material, rotor speed, and rotor blade direction (alw ays into the wind)
x the properties of the receiving antenna (e.g., type, direct ionality, and height)

X the location of the television receiver in relation to te rrain and other obstacles

x the frequency and power of the television broadcast signal.

A.2 Forward and back scatter of DTV signals

Wind turbines can cause interference to DTV signals by introducing refl ections that may be
received by the antenna at a dwelling, in addition to the sig nal received directly from the
transmitter, which causes multipath errors. A wind turbine has the pot ential to scatter

electromagnetic waves carrying DTV signals both forward and back.

Forward scatter can occur when the transmitter, one or more turbines, and receiver are almost
aligned as shown in Figure A.1. The forward scatter region in this case is characterised by a
shadow zone of reduced signal strength behind the turbine, whe re direct and scattered signals can
be received, with the blade rotation introducing a rapid variation in the scattered signal [53]. Both

of these effects can potentially degrade the DTV signal quality.
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DTV receiver

« @

Wind turbine Transmitter

Figure A.1 Forward scatter signal path for DTV signals

Back scatter from wind turbines occurs when DTV signals are reflected fro m turbine towers and
blades onto a receiver as shown in Figure A.2. The reflected signals are attenuated, time-delayed
and phase-shifted (due to a longer path from transmitter to receiver) compared to the original
signal. The reflected signals are also time-varying due to the rota tion of the blades and vary with
wind direction. The resultant signal at the receiver includes t he original signal (transmitter to
receiver) and a series of time-varying multipath signals (transmitter-turb ine-receiver).

DTV receiver

I~
Wind turbine Transmitter
Figure A.2 Back scatter signal path for DTV signals
Interference  to DTV signals from wind turbines can potentially occur in both t he forward and
backward scatter region. The effect of a turbine on a DTV signal can be different depending on the

scattering region where the receiver is located [53].

According to Ofcom [45], the forward scatter region does not typica lly extend further than 5 km for
the worst combination of factors [11, 58] . Interference may extend beyond 5 km if the dwellings

are screened from the broadcast transmitter, but do have line- of-sight to the turbines [45]. The
shape of this region, assuming a relatively high gain, directio nal antenna, can be represented by a
circular segment with an azimuthal range of approximately +15° to +2 0°, corresponding to the
beam width of the antenna. If a lower gain or omni-directional antenna is being used, this region is

likely to be larger.

Back scattered signals arrive at the dwelling delayed relative to the source signal from the
broadcast transmitter. The back scatter region generally does not ext end further than 500 m [11,
45] , assuming a high gain, directional antenna that has a relativel y high front- to-back ratio
(meaning the signal received by the front of the antenna is mu ch higher than that received from
the back). If an antenna with a lower front- to-back ratio, or an omni-directional antenna is used,

this region is likely be larger.

The combination of the forward and back scatter regions, as shown in Figure A.3, resembles a
keyhole.
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Figure A.3 Potential television interference zones around a wind turbine

Television interference mechanisms rely on many factors (as previously ment ioned) and are
complex to calculate. Previous experience has shown that even af ter great effort has been put into
performing such calculations, they tend to have limited accuracy, and would require field validation
after the wind farm is operational.
In Australia, DTV signals are transmitted using the DVB-T (Digital Vi deo Broadcasting  +Terrestrial)
standard. The International Telecommunication Union (ITU) Recommendation BT.1893 [59] states

the following in regards to the forward scatter region for DVB-T sign als:

3,Q PRVW RI WKH VLWXDW LR Q VofakvihdJfarmAokDV BETPr&cBfiaM quality was
analyzed, the threshold C/N [carrier- to -noise] ratios obtained were similar to those expected in
environments with the absence of wind farms. More precisely, in the forward scattering region
of the wind turbines, where the transmit antenna, one or more turbines and the receive
antenna are lined-up (£60° behind the wind turbine), the D VB-T reception quality may not be
affected though further work of analysis is needed in order to co nfirm this point, especially in
WKH YLFLQLW\ RI f °

In other words, wind turbines are not generally expected to aff ect DVB-T DTV signals in the
forward scatter region. However, the ITU [54] also highlight tha tin the case where there is
significant blockage of the direct signal, but clear line- of-sight to one or more turbines, interference
to the reception of the DTV signal is possible. Results of studies reported by the ITU also suggest
that interference may be more likely in areas where the existing DTV signal is already weak or
degraded [54].

With regards to back scattering, the ITU states:

3,Q WKH FDVH RI WKH EDFNVFDWWHULQJ UHKHR®&@ W RHMWMWKFRDWAWH WHXD W IL R@D/O X/
wind turbines are significant in amplitude and variability, the threshold C/N ratio necessary for
TXDVL HUURU IUHH 4() FRQGLWLRQ LV KLJKHU ~

In other words, the C/N ratio needs to be higher in the prese nce of significant back scatter to
achieve the same QEF condition as is the case without the presence of turbines, which effectively
means that interference is more likely to occur as coverage quality decrease S.
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A.3 Theoretical models for wind turbine scattering estimation

Various theoretical scatter models to predict scatter of terrestrial te levision signals have been
proposed, some dating back to the late 1970s. A review of t hese models, as well as a comparison
against empirical data has been reported in [60]. This comparison wit h empirical data found:

3«QRQH RI WKH DQDO\]JHG PHWKRGV VHHPV WRSHER DieahisticeStivatiorsQ R XJK WR
of the signal scattered by the wind turbines. In conclusion, a more complete scattering model is

needed in order to provide more practical estimations of the scatt ered signals and evaluate

WKHLU SRWHQWLDO LPSDFW RQ WKH EURDGFDVWLQJ VHUYLFHV ~

Notably, the scattering model proposed by the ITU to specifically address DTV signals [59], was
found to be the most inaccurate, and does not provide signal estimations in the forward scattering
zone of the blades. Additionally, DNV notes that it only appl ies to a single wind turbine rather than

a wind farm as a whole.

As an alternative to signal scattering models, it is common practice to identify those dwellings or

areas that are most likely to experience potential television interfe rence based on likely forward

and back scatter regions. As introduced above and shown in Figure A.3, this is often referred to as

WKH puNH\KROHY DSSURDFK DQG LV DQ HVWDE QUVAHHU W MAKWQUHAXW URD CS WH®IHF
interference is most likely, based on a number of assumptions regarding receiving antenna

characteristics. The approach involves combining multiple keyhole shaped areas that are placed

over each turbine location [45]. The combination of these areas fo rms a region where there is an

increased likelihood of interference to television signals occurring
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Table 10 Proposed turbine layout for the Project [5]

Turlbéne Ea[s;l?g £ Nortm?g 3 ele\?;i)en 2 Turlbéne Ea[srtri]?g 8 Nort[rr;i?g 8 ele\?a&:i)en 2

[m] [m]
T1 631862 5789892 141 T47 638320 5781750 126
T2 632200 5788753 144 T48 638475 5778854 124
T3 632333 5790112 139 T49 638634 5790779 131
T4 633171 5788889 138 T50 638580 5780023 127
T5 632443 5789164 140 T51 638914 5781027 127
T6 632757 5793217 152 T52 638753 5787932 130
T7 632789 5789521 140 T53 638227 5781232 124
T8 632990 5789976 133 T54 638544 5790092 131
T9 633021 5792595 150 T55 639032 5781819 131
T10 633424 5792977 147 T56 638618 5779397 123
T11 633436 5790223 132 T57 639187 5786346 132
T12 633526 5789350 139 T58 639084 5787185 131
T13 633505 5790760 138 T59 639221 5788428 129
T14 633600 5791667 143 T60 639230 5791268 124
T15 634023 5788719 139 T61 639473 5781170 128
T16 634158 5791938 143 T62 639523 5790309 123
T17 634274 5789629 137 T63 639642 5780462 125
T18 634305 5790915 140 T64 640111 5792009 126
T19 634541 5792663 135 T65 639861 5786879 129
T20 634134 5790261 140 T66 639995 5787460 129
T21 634766 5790223 134 T67 639941 5788617 121
T22 635097 5791963 137 T68 640139 5781006 131
T23 635429 5786042 135 T69 639911 5789511 122
T24 635477 5791222 136 T70 640243 5792613 126
T25 635650 5785388 135 T71 640267 5790395 124
T26 635943 5786238 135 T72 640824 5793138 125
T27 635899 5791618 135 T73 640430 5791017 123
T28 636381 5786493 132 T75 640904 5785913 123
T29 636175 5793239 133 T76 640902 5780505 130
T30 636339 5792104 126 T77 640826 5788463 123
T31 636775 5785204 129 T78 640967 5781114 133
T32 636561 5793934 129 T79 640910 5791252 125
T33 636593 5786933 134 T80 641092 5787655 129
T34 636646 5792503 129 T81 641126 5786951 125
T35 636732 5785827 130 T82 641620 5792130 123
T36 636831 5793126 131 T83 641447 5786069 114
T37 637019 5784553 133 T84 641535 5781388 125
T38 637377 5785295 130 T86 641679 5792672 126
T39 637536 5781503 134 T87 639013 5789221 123
T40 637717 5790893 133 T88 641827 5782024 120
T41 637825 5788915 131 T89 641865 5780489 123
T42 637891 5788158 122 T90 642134 5778497 124
T43 637866 5784612 135 T91 640955 5792252 126
T44 638038 5789709 129 T92 642286 5792020 125
T45 638239 5780683 127 T93 642595 5781417 119
T46 638212 5778399 127 T94 642799 5779990 121
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Table 10 Proposed turbine layout for the Project [5]
(continued)
Base

A 1
Easting elevation

(m]
642781
642662
642975
642912
643098
643169
643445

Northing

[m]

5778309
5780714
5782460
5778743
5781831
5783075
5779748

[m]

125
118
106
126
113
108
118

Turbine

ID

T104
T105
T106
T107
T108
T109
T110

1. Coordinate system: MGA zone 54, GDA94 datum. Coordinates wer
different coordinate system and/or datum and have been conver
result in small discrepancies depending on the software and tran

2. Base elevations have been determined by DNV based on publicly ava

Easting *
[m]
643421
643480
643666
642941
643576
643809
639566

e provided by the Proponent in a

Northing
[m]
5778825
5780308
5782434
5791923
5780833
5781229
5791709

1

Base
elevation 2

[m]

128

117

105

123

105

104

125

ted using mapping software, which may
sformation approach used.
ilable SRTM1 data.
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Table 11 Details of point-

Link Licence number
no.
1 10329949/1
2 10329950/1
3 10728607/2
4 11970026/1
5 12451849/1
6 12451850/1
7 1316585/1
) 1931701/1

Assignment ID

3076601
3076602
3076603
3076604
3076605
3076606
3076607
3076608
10279516
10279517
10279518
10279519
10279528
10279529
10279530
10279531
12334844
12334845
12334846
12334847
12334848
12334849
12334850
12334851
787573
787574
787575
787576
904629
904630
904631
904632

Frequency [Hz]

8073845000
8073845000
7762525000
7762525000
8044195000
8044195000
7732875000
7732875000
11245000000
11245000000
10755000000
10755000000
11405000000
11405000000
10915000000
10915000000
11245000000
11245000000
10755000000
10755000000
11405000000
11405000000
10915000000
10915000000
8118320000
8118320000
7807000000
7807000000
8088670000
8088670000
7777350000
7777350000

to -point links crossing the proposed Project

Licence owner

AusNet Transmission
Group Pty Ltd
SPI Powernet Pty Ltd
Locked Bag 1405
Licensing-ICT Business
Office

Melbourne City Mail
Centre VIC 8001

NBN Co Ltd
Level 13 100 Arthur
Street
North Sydney NSW 2060

Vertical Telecoms Pty
Limited
PO Box 126
Rosebery NSW 2018
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Table 12 Details of point- to -multipoint licences within 75 km of the proposed Project
Assignment Latitude Longitude DISENEs
D Site ID Licencen o. [GDA94] [GDA94] to I:[’Iz%ect Licence owner
Bureau of
3331259 11733 10378121/1 -37.2950 142.6037 75 Meteorology
GPO Box 1289
3331262 11733 10378121/1 -37.2950 142.6037 75 Me'boglggf vic
Central
832968 9004396 1566084/1 -37.6733 143.3544 69 Highlands
Region Water
Corporation
Central
Highlands Water
PO Box 152
832971 9004396 1566084/1 -37.6733 143.3544 69 Ballarat VIC
3353
Grampians
6309956 11733 10895501/1 -37.2950 142.6037 75 Wimmera Mallee
Water Authority
GWM Water
PO Box 481
6309959 11733 10895501/1 -37.2950 142.6037 75 Horsham VIC
3400
lona Operations
2208175 302343 10143098/1 -38.5729 143.0409 60 PTY LTD
lona G as Plant
285 Waarre
Road
2208178 302343 10143098/1 -38.5729 143.0409 60 Port Campbell
VIC 3269
3515617 305783 10404937/1 -38.3130 142.3781 25 Powercor
3515620 305783 10404937/1 -38.3130 142.3781 25 Australia Ltd
3527944 303649 10406308/1 -38.2162 141.7035 71 Locked Bag
3527947 303649 10406308/1 -38.2162 141.7035 71 14090 Manager
Communications
3528334 303649 10406309/1 -38.2162 141.7035 71 Network
3528337 303649 10406309/1 -38.2162 141.7035 71 Provisioning
3799571 303649 10457449/1 -38.2162 141.7035 71 Melbourne VIC
3799574 303649 10457449/1 -38.2162 141.7035 71 8001
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Table 12 Details of point- to -multipoint licences within 75 km of the proposed Project
(continued)

AESEITIE Site ID Licencen o Letiinelz Laipiiie toD I;tr?)hecci Licence owner
ID : [GDA94] [GDAY4] K ni]
793650 300876 1326839/1 -38.0642 142.8085 13
793653 300876 1326839/1 -38.0642 142.8085 13
924155 41654 1945301/1 -37.8825 142.3006 21
924158 41654 1945301/1 -37.8825 142.3006 21
793642 305626 1326838/1 -38.3081 142.3743 25
793645 305626 1326838/1 -38.3081 142.3743 25
793638 40981 1326837/1 -38.3768 142.4883 27
793641 40981 1326837/1 -38.3768 142.4883 27
3711287 40981 10435722/1 -38.3768 142.4883 27 Wannon Region
3711290 40981 10435722/1 -38.3768 142.4883 27 Water
744711 302384 1143861/1 -38.3865 142.2144 41 Corporation
744716 302384 1143861/1 -38.3865 142.2144 41 PO Box 1158
872278 302384 1909709/1 -38.3865 142.2144 41 Warrnambool
872281 302384 1909709/1 -38.3865 142.2144 41 VIC 3280
793630 42618 1326836/1 -38.2378 143.1220 42
793633 42618 1326836/1 -38.2378 143.1220 42
793622 46455 1326835/1 -38.4925 142.9805 49
793625 46455 1326835/1 -38.4925 142.9805 49
761721 11703 1191982/1 -37.6834 142.0198 54
761724 11703 1191982/1 -37.6834 142.0198 54
5832502 10017714 10757780/1 -38.6206 143.0052 63
5832505 10017714 10757780/1 -38.6206 143.0052 63
Warrnambool
755289 136307 1185110/1 -38.3878 142.4592 29 Golf Club | nc
Younger St
755292 136307 1185110/1 -38.3878 142.4592 29 Warrnambool
VIC 3280
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Table 13 Details of other licences identified within 75 km of the proposed Project

Licence category

1800 MHz Band

2 GHz Band

2.3 GHz Band

2.5 GHz Band

3.4 GHz Band

700 MHz Band

800 MHz Band

850/900 MHz Band

AWL - FSS Only

AWL - Standard

Aeronautical Assigned System
Amateur Beacon

Amateur Repeater
Ambulatory System

CBRS Repeater

Commercial Radio
Commercial Television
Community Broadcasting
Earth Receive

Fixed Earth

Fixed Receive

Land Mobile System - > 30MHz
Land Mobile System 0-30MHz

Narrowband Area Service station(s)
Narrowcasting Service (Fixed Tax)

Narrowcasting Service (LPON)
National Broadcasting

PMTS Class B

Paging System - Exterior
Paging System - Interior
Radiodetermination
Retransmission

Licence type
Spectrum
Spectrum
Spectrum
Spectrum
Spectrum
Spectrum
Spectrum
Spectrum
Spectrum
Spectrum
Aeronautical
Amateur
Amateur
Land Mobile
Land Mobile
Broadcasting
Broadcasting
Broadcasting
Earth Receive
Earth

Fixed Receive
Land Mobile
Land Mobile
Broadcasting
Broadcasting
Broadcasting
Broadcasting
PTS

Land Mobile
Land Mobile

Radiodetermination

Broadcasting

Number of assignment IDs
466
377

8793
314
16691
1184
472
561
127
44
15
8
44
68
4
6
15

240
26

10
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Table 14 Emergency services with radiocommunication assets in the vicinity of the

Emergency service

Ambulance Victoria

Country Fire Authority

DEPARTMENT OF
ENVIRONMENT LAND
WATER AND PLANNING

RMR Regional Mobile
Radio

Visionstream Australia

Grampians Wimmera
Mallee Water Authority

ST. JOHN AMBULANCE
AUSTRALIA
INCORPORATED

The Australian Volunteer
Coast Guard Association
Inc

Victoria State Emergency
Service

proposed Project

Contact de tails

Ambulance Victoria

Attn: Tim McCallum
303 Gillies Street North
WENDOUREE VIC 3355

Country Fire Authority
PO Box 701
MOUNT WAVERLEY VIC 3149

DEPARTMENT OF ENVIRONMENT LAND WATER
AND PLANNING
DEPARTMENT OF ENERGY ENVIRONMENT AND
CLIMATE ACTION
DELWP Accounts Payable Locked Bag 32017
Collins Street East VIC 8003

DEPARTMENT OF JUSTICE AND COMMUNITY
SAFETY
RMR Regional Mobile Radio
C/- Level 2 Bld M5 30 Henderson Rd
CLAYTON VIC 3168

DEPARTMENT OF JUSTICE AND COMMUNITY
SAFETY
Visionstream Australia
167-169 Cremorne Street
CREMORNE VIC 3121

Grampians Wimmera Mallee Water Authority
GWM Water
PO Box 481
HORSHAM VIC 3400

ST. JOHN AMBULANCE AUSTRALIA
INCORPORATED
ST JOHN AMBULANCE AUSTRALIA (VICTORIA)
INC.
PO Box 573
MT WAVERLEY VIC 3149

The Australian Volunteer Coast Guard Association
Inc
The Australian Volunteer Coast Guard Association
Inc
PO Box 64
SANDRINGHAM VIC 3191

Victoria State Emergency Service
Victoria State Emergency Service Authority
168 Sturt St
SOUTHBANK VIC 3006

Distance from closest site
to Project boundary [km]

21

54

13

11

75

21

30

25
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Table 15 Bureau of Meteorology radar sites in the vicinity of the proposed Pro

Site ID

23944

49834

302559

49723

49837

134173

10012512

304566

136780

141677

10019217

700224

136953

Site name

Meteorology Radar Site Airport
MOUNT GAMBIER

Met Bureau Radar Site RAAF Base
LAVERTON

Met Rd MELBOURNE AIRPORT

Met Bureau Glenlitta Ave
BROADMEADOWS

Met Bureau BMTC Annex Glenlitta
Ave BROADMEADOWS

Met Bureau S1 Doppler Radar
Training Facility Glenlitta Avenue
BROADMEADWS

Wimmera Radar Pullut West Road
PULLUT

Met Bureau Site YARRAWONGA
AIRPORT

Wind Profiler Radar Site RAAF Base
EAST SALE

Meteorological Office Mildura Airport
MILDURA

Mildura Radar off Sturt Highway
CULLULLERAINE

Weather Radar Site WEST TAKONE

Weather Radar site Bairnsdale
Aerodrome Aerodrome Road
BAIRNSDALE

Latitude
[GDA94]

-37.7478

-37.8552
-37.6656

-37.6902

-37.6905

-37.6911

-35.9977

-36.0297

-38.1156

-34.2353

-34.2871

-41.1791

-37.8875

Longitude
[GDA94]

140.7746

144.7552
144.8320

144.9435

144.9470

144.9480

142.0134

146.0227

147.1329

142.0873

141.6077

145.5797

147.5755

ject

Distance to
Project [km]

154

183

193

202

202

203

223

369

391

416

417

422

431
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Table 16 Trigonometrical stations in the vicinity of the proposed Project

. . Distance to
. Latitude Longitude
Station name Datum nearest
[GDA94] [GDA94] turbine [km]
Shadwell AGD66, AGD84, GDA94 -38.0575 142.8106 16
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Table 17 Summary of service operators contacted by DNV and responses received to date

Licence/service type and
distance of closest site

Fixed point- to-point:
2 links crossing the Project site
No turbines in either diffraction
exclusion zone established by DNV

Fixed point- to-point:
4 links crossing the Project site

No turbines in diffraction exclusion
zone established by DNV

Spectrum (wireless internet ):

2.7 km from Project boundary

DNV + Report No. 10429837-AUMEL-R-01, Rev. J + www.dnv.com

Operator name and
DNV reference

AusNet Transmission
Group Pty Ltd
(AusNet Services)

10429837-AUMEL-L- 01-A
NBN Co L td
(NBN Co)
10429837-AUMEL-L- 02-A

Response received by email on 26 May 2023, based on the preli

Response received to date

minary layout:

3$V IRU WKH +H[DP :LQG )DUP
most adjacent ones) have enough clearance from our Mt Taurus and Mt

Response received by email on

, FDQ FRORNURK WKW LMDKIV SX)\R}

Shadwell

PLFURZDYH OLQN ~

03 June 2025, based on the current layout:

3, fYH UHYLHZHG WKH QHZ SURSRVHG WXUELQH @RBMWWR| VX
OD\RXW UHPDLQV FOHDU RI $XV1IHW 6HUYLFHVKWLEDWEXDNY I$W
we do not foresee any impact to our microwave communications from th

Response received by email on 15 January 2025, based on the

turbine positions.

e revised

interim layout:

" | have reviewed the data provided based on the proposed win

the proposed towers are inside existing nbn wireless coverage bou
nbn customers inside the wind farm boundary. However, the proposed
wind tower locations pose no risk of introducing a physical obst

several existing

customer RF profiles  «

« Itis also noted that none of the wind tower locations are in,
paths of existing nbn microwave links

« Once known, please provide information on any RF transmission

to be used during construction or permanently installed so a

impact can be assessed. This information should include as a mini
transmission frequency and transmit power, channel bandwidths, ant

radiation patterns as well as the exact location with antenna

and tilt [mechanical and electrical tilt].

A standard nbn response for wind farm applications regardin
impact on the nbn Fixed Wireless network is as follows:

d farm location; most of
ndaries and there are

ruction along any

or near, any boresight
«

equipment planned
potential interference
mum the operating
enna types and
height, boresight azimuth

g potential interference

Potential Impacts of the Proposed Hexham Wind Farm on NBN Co Spectr um

Referring to your email dated 9

We confirm that NBN Co Spectrum Pty Ltd (

Communication Assets

th January 2025 regarding the application for the Hexham

Wind Farm.
nbn Spectrum

) has a number of spectrum

licenses within 75 km of the proposed Hexham Wind Farm.

nbn have strict obligations to provide internet services to
has been determined as a FW service area where the footprint o

Page 58

the community, and this area
f this service is now in



DNV

Table 17

Licence/service type and
distance of closest site

Fixed point- to-point:
2 links crossing the Project site

3 No turbines in either diffraction
exclusion zone established by DNV

Fixed point- to-multipoint
60 km from Project boundary

DNV + Report No. 10429837-AUMEL-R-01, Rev. J + www.dnv.com

Operator name and
DNV reference

Vertical Telecoms Pty

Limited
(VerTel)
10429837-AUMEL-L- 02-A
lona Operations Pty Ltd
(Lochard Energy)
10429837-AUMEL-L- 05-A

Act 1992 (Cth) it is an offence to knowingly or recklessly

Summary of service operators contacted by DNV and responses received to date
(continued)

Response received to date

place.

nbn will be forced to consider its position as part of the
interference issue.

planning should there an

If the Application is amended before it is lodged we request that we are sent any
amended Application so we can determine whether we have any objection s to the
amended Application.

he Radiocommunications
do anything likely to interfere
y disrupt or disturb

We note that, as you would be aware, under section 197 of t

substantially with radiocommunications or otherwise substantiall
radiocommunications ~ «”

Current turbine layout provided on 02 June 2025, no response received to date

Response received by email on 17 April 2023, based on the preliminary layout:

at Hexham wind farm
1and 1931701/1."

esponse received to date

"Based on the preliminary analysis, the proposed wind turbines
will not affect our existing microwave links licenced: 1316585/

Current turbine layout provided on 06 June 2025, no r

Response received by email on 19 April 2023, based on the preliminary layout:

"Based on the information you provided, we have no concern
farm causing any interference to our radio communications. i.e.
expected to pass over the wind farm site."

s of the proposed wind
our signals are not

Further consultation not considered necessary
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Table 17 Summary of service operators contacted by DNV and responses received to date
(continued)

Licence/service type and Operator name and

distance of closest site DNV reference RESEIEE IRz 0 0RE

Response received by email on 5 April 2023, based on the preli minary layout:

"I have mapped line of sight of two Point to Point link s from Mt. Shadwell which are
close to the Hexham Wind Farm boundary. The two P-P Link s are Mt. Shadwell +NRB
(Nareeb) and Mt. Shadwell +Tower Hill. The line of sight of these two P-P Links are
outside of the Hexham Wind Farm boundary and pose no issues with encroachment into
the Wind Farm bounded area.

We have a Point to Multipoint service Mt. Clay +HYTS (Heywood Terminal Station) and
. ) . Powercor Australia Ltd this does not cross the wind farm bounded area.
5 25FEg‘ir‘;%”gr;g;“b“;ﬂ%';‘: : (Powercor Australia) We have Point to Point UHF Link Mt. Shadwell +COB (Cobden) which is to the South
! y 10429837-AUMEL-L- 06-A East of Mt. Shadwell and clear of the Hexham wind farm bound ed area.
‘H GRQYW KDYH DQ\ DFWLYH 3RLQW WR OIXTRVZIHIR & Q@OV H K M UF
Point to Point links that transit Tower Hill [Mt. Shadwe Il + Tower Hill and Tower Hill +Mt.
Clay] Again these two P-P Links are South East of the He xham Windfarm bounded area
and therefore do not present an issue...

From information you have provided, the Hexham Wind Far m will not cause interference
to existing Powercor radio links and services."

Further consultation not considered necessary

Wannon Region Water Response received by email on 14 January 2025, based on the interim layout:
6 Fixed point- to-multipoint : Corporation 3:H KDYH UHYLHZHG WKH DWW IXHK A QR DS BRrpti&/pdtential impact to
13 km from Project boundary (Wannon Water) :DQQRQ :DWHU UDGLRFRPPXQLFDWLRQ DVVHWXWLWK W
10429837-AUMEL-L- 07-A Current turbine layout provided on 06 June 2025, no response received to date
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Table 17 Summary of service operators contacted by DNV and responses received to date
(continued)

Response received to date
minary layout:

Licence/service type and Operator name and
distance of closest site DNV reference
Response received by email on 5 April 2023, based on the preli
"Thanks for your email regarding the proposed Hexham Wind Farm Development.

Ambulance Victoria communications facilities [are] designed to pr ovide targeted
portable communications coverage by means of a UHF gateway and repeater targeting
major population centres. These installations are designed to ov erlay Telstra's VHF SMR

) . S radio traffic (aka RAVnet) via UFH into these areas.

Emergency services point-  to-area: Ambulance Victoria . . . ) ] o .
10429837-AUMEL-L- 08 -A Notwithstanding EMI potentially introduced into the Telstra SMR network, it is unlikely
your proposed Hexham Wind Farm development will impact the Ambula nce Victoria local

UHF communications provided at these locations.
invited to comment
k infrastructure

21 km from Project boundary
| expect Telstra will have received the same information and will be
regarding any potential EMI impacts to any SMR (RAVnet) networ
identified in the vicinity of the proposed wind farm."

Further consultation not considered necessary
minary layout:

Response received by email on 24 March 2023, based on the preli
"I confirm that the CFA radio services are not affected by the proposed wind turbines at
Hexham Wind Farm. This conclusion was based on the provided windfarm locations and

. . Country Fire Authority
Emergency services point-  to-area: (CFA)
1993 m from the nearest turbine . N
10429837-AUMEL-L- 09-A the site boundary.
Further consultation not considered necessary
Response received by email on 13 November 2024, based on the preliminary layout:
Based on our findings from the EMI evaluation for the pr oposed wind farm at Hexham
site, we provide the following feedback:
1. Potential for Interference: The proposed wind farm at the Hexh am region poses
no interference with our current network and services.
. ) ) RMR Regional Mobile 2. Clearance Criteria: The wind farm satisfies the clearance criteria, mai ntaining a
Emergency services point-  to-area: Radi ) . - i h
9 . adio distance from our currently operating sites that is well above the required
13 km from Project boundary L
10429837-AUMEL-L- 10-A minimum.
3. Risk of Interference: There are no risks of interference identif ied.
Consequently, no recommendations or actions are required.
re confident that our

We appreciate the opportunity to review this development and a
FXUUHQW QHWZRUN DQG VHUYLFHV ZLOO UHP D& @ LXQ® Il IDHUFRA

Further consultation not considered necessary
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Table 17 Summary of service operators contacted by DNV and responses received to date
(continued)

Licence/service type and Operator name and

distance of closest site DNV reference RESEIEE IRz 0 0RE

Response received by email on 29 March 2023, based on the preli minary layout:

"There are 4 Fire Brigades located close to the proposed Wind farm:
¥ +H[K D P5@m from the NE corner of the site boundary,
¥ & D U D P X ¥Wknxfrom the NW corner of the site boundary,
T 6SULQJ & Ukhtffiémithe west site boundary, and
¥ (O OH Uika krdéim the SE corner of the site boundary

The EAS is provided to the Brigades through a combination o f coverage from the
following sites:

f +DZNHYV G Bite b 302532
. . Visionstream Australia ¥ OW :DUUQDP BiRRAL53176
10 Emergency services point-  to-area: (VisionStream) .
11 km from Project boundary + OW 6KD G Z3#iD 43030
10429837-AUMEL-L- 11-A t *OHQWKR P SkeRIB6007

Based on past experience, with Wind Farms located near Agency location s and EAS
sites, we have not experienced any degradation to signal le vels around existing
locations with Wind Farm turbines. | am also unaware of any e xamples or evidence to

support any interference claims.

As with previous Wind Turbine Farms installations constructed acr oss the State and
having no examples or evidence of interference to the EAS networ k, I would expect that
the proposed Hexham Wind Farm would also not have any impact to coverage of the
EAS network to the Emergency Service Organisations based in th e area surrounding the

turbine locations. "

Further consultation not considered necessary

Department of Energy,

4 d Response received by email on 24 March 2023, based on the preli minary layout:
. . Environment and Climate
1 Emergency services point-  to-area: Action 3«.QRZLQJ ZKHUH WKLV LV , DP QRW DQWLFLBIDOOL QH VD E\DEWVY
54 km from Project boundary (DEECA) FRQILUP VKRUWO\«”~
10429837-AUMEL-L- 12-A Further consultation not considered necessary
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Table 17 Summary of service operators contacted by DNV and responses received to date
(continued)

Licence/service type and Operator name and Response received to date
distance of closest site DNV reference P
Response received by email on 25 March 2023, based on the preli minary layout:
. . . St. John Ambulance "Thanks for the information in relation to the proposed Hexham Wind Farm.
Emergency services point-  to-area: Australia | ted
12 21 km from Project boundary gs ‘;al"]a RCOk:plora € | can confirm that there are no St John Ambulance radio link paths passing through the
(St John Ambulance) wind farm area. St John Ambulance do not see any potential fo r the proposed wind farm
10429837-AUMEL-L- 13-A to interfere with its assets or services."

Further consultation not considered necessary

Response received by email on 29 October 2024, based on the preliminary layout:

_ ,  Victoria Stgt:r\ﬁgergency 5, FDQ FRQILUP WKDW 9,86(6 G R Qregaréimy i cBranQuiitatib@s\assets
13 Emergency services point- 10 -area: and proposed wind farm locations at Hexham.
25 km from Project boundary (VICSES) We primaril te on the RMR Network d and SHUDWHG E\ 7HC
10429837-AUMEL-L- 14 -A e primarily now operate on the etwork, managed and o
Further consultation not considered necessary
Response received by email on 31 March 2023, based on the preli minary layout:
"We have finalized our assessment through desktop analysis for the proposed Hexham
windfarm.
The assessment shows [the] proposed wind farm has manageable impact on th e Bureau
of Meteorology's assets, specifically on its weather radar network , in normal
atmospheric/propagation conditions. As such, the Bureau coul d conditionally agree to
this project.
The Bureau requires a letter from the farm developer/owner to a cknowledge that the
operation of the proposed wind farm will include the followi ng commitments:
. ] Bureau of Meteorolo 1. Informing the Bureau of significant variation of turbine layout (i.e. by more than 100
14 Meteorological radar: ay m in any lateral direction, or alteration of tip height) between the initial plan and
154 km from Project boundary 10429837-AUMEL-L- 15-A construction.
2. Providing advance notice (one week preferably) to the Bureau of any planned wind
farm shutdown events for more than 12 hours, to allow the recalibration of radar
systems.
3. Collaborate with the Bureau in the event of severe weather conditions to assist in
endeavour of community safety.
Please let me know if you need any further information rela ted to this assessment.”
Response received by email on 20 March 2025, based on the interim layout:
Our assessment of the current Hexham wind farm proposal (upda ted layout provided 9
January 2025) has determined it poses a low risk to our weat her radars.
Page 63
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Table 17 Summary of service operators contacted by DNV and responses received to date
(continued)

Licence/service type and Operator name and Response received to date
distance of closest site DNV reference P
As a result, the Bureau has no objections to the proposed develo pment proceeding, as
detailed in the documentation provided for assessment... ’
Response received by email on 03 June 2025 , based on the current turbine layout
3 «based on our current review, the risk to the Bureau's assets remain s low for this
project.
$JDLQ DQ\ IXUWKHU PRGLILFDWLRQV WR WKH D) GHBEGPWSRDU
GNSS station: Response received by email on 11 April 2023, based on the preliminary layout:
. 15 km from Project boundary Geoscience Australia "Geoscience Australia does not foresee any impact on our trigonom etrical or GNSS
Trigonometrical station: 10429837-AUMEL-L- 16-A infrastructure from the proposed Hexham Wind Farm located n ear Mortlake in Victoria."
15 km from Project boundary Further consultation not considered necessary
GNSS station: Response received by email on 5 April 2023, based on the preli minary layout:
15 km from Project boundary . ] . .
. ) ) Department of Transport "I have reviewed the proposed wind farm locations and site boundary.
Trigonometrical station: and Plannin . L .
16 15 km from Project boundary 9 | can advise that this is not expected to impact the DTP managed su rvey control mark
10429837-AUMEL-L- 17-A or positioning infrastructure in this region."
Survey mark: ; .
244 m from nearest turbine Further consultation not considered necessary
. Response received by email on 29 March 2023, based on the preli minary layout:
) Optus Mobile Pty Ltd R . . . .
17 PMTS/spectrum (mobile phone): (Optus Mobile) From the mobile coverage point of view, Optus do not ha ve any concerns regarding the
3 km from Project boundary impacts of Hexham Wind Farm."
10429837-AUMEL-L- 18-A . .
Further consultation not considered necessary
Telstra Corporation
PMTS/spectrum (mobile phone): Limited ) ) )
18 4.5 km from Project boundary (Telstra) Current turbine layout provided on 06 June 2025, no response received to date

10429837-AUMEL-L- 19-A
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Table 17 Summary of service operators contacted by DNV and responses received to date

Licence/service type and
distance of closest site

PMTS/spectrum (mobile phone):

19 21 km from Project boundary

DTV broadcasting:

20 25 km from Project boundary

DNV + Report No. 10429837-AUMEL-R-01, Rev. J + www.dnv.com

Operator name and
DNV reference

Vodafone Australia Pty

Limited
(Vodafone)
10429837-AUMEL-L-

BAI Communications
10429837-AUMEL-L-

20-A

21-A

(continued)

Response received to date

Response received by email on 29 March 2023, based on the preli minary layout:

"After reviewing the locations provided for Hexham Wind F arm, | can confirm that there
ZLOO EH QR LOQWHUIHUHQFH WR 9RGDIRQHRFR BXGLEKOIREEL
infrastructure at this location."

Response received by email on 24 January 2024, based on the preliminary layout:
31R LVVXHV ZLWK +H[KDP 7KH UHG OLQH FURVVLQOZ VP SDNMN
Further consultation not considered necessary

Response received by email on 29 October 2024, based on the prel iminary layout:
BAI has modelled the proposed Hexham wind turbines to assess ho w they will affect
DTV services broadcast from Mt Dundas and Lookout Hill in ATDI.
Interference analysis predicts that Mt Dundas DTV services a re susceptible to scatter
interference within the confines of the wind farm boundary. Pop ulation analysis (ABS
Census 2021 Data) concludes that three people are estimated to be at low risk of DTV
degradation due to the proposed wind farm.
The alternate DTV services from Lookout Hill are not predict ed to be impacted by the
wind farm installation and are predicted to serve all iden tified areas of risk without
issue.
Any degradation of DTV services caused by the wind farm develo pment would be
H[SHFWHG WR EH UHFWLILHG DV SDUW RI WKH ¢
Response received by email on 14 January 2025, based on the interim layout:
3:H KDYH UHYLHZHG WKH WXUELQH ORFDWLRQ FHKORZ HD\Q &R K |
determined that this will result in a negligible change to what we had previously stated

in our report dated 19 ™ June 2023. Any DTV impacts are considered minor and will
UHPDLQ ZLWKLQ WKH FRQILQHV RI WKH ZLQG IDUP

Further consultation not considered necessary
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Figure 2 Map of the proposed Project, showing proposed boundary, turbine locat ions, and locations of nearby dwellings
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Figure 3  Location of the proposed Project and identified nearby radiocommunication sites
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Figure 5  Identified transmission vectors for fixed licences of point-

to -point type in the vicinity of the proposed Project
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Figure 6  Identified point-

Legend

to -point radiocommunication vectors crossing the proposed Project and calculat ed interference zones
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Figure 7 Location of point- to -multipoint licences in the vicinity of the proposed Project
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Figure 8

Location of general point-

to -area style licences within 75 km of the proposed Project
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Figure 9  Location of meteorological radar sites within 250 nautical miles of the proposed Project
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Figure 10 Location of trigonometrical stations within 20 km of the proposed

Project
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Figure 11 Location of permanent survey marks within 5 km of the proposed Pro ject boundary
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Figure 12 Location of mobile phone and NBN towers within 75 km of the pro posed Project
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Figure 13 Optus Mobile 4G network coverage for the proposed Project
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Figure 14 Telstra 4G network coverage for the proposed Project
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Figure 15 Vodafone network coverage (Apple iPhone 14 Pro Max handset) for the pr oposed Project
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Figure 16 NBN internet coverage in the vicinity of the proposed Project
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Figure 17 Location of broadcast transmitters in the vicinity of the proposed Project
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Figure 18 Potential television EMI zones for the Ballarat broadcast transmitter from the proposed Project
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Figure 19 Potential television EMI zones for the Western Victoria broadcast transmitt er from the proposed Project
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Figure 20 Potential television EMI zones for the Warrnambool broadcast transmitter fr om the proposed Project
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Figure 21 Potential television EMI zones for the Warrnambool City broadcast tran smitter from the proposed Project
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Figure 22 Location of nearby wind farm developments in relation to the propo sed Project
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Figure 23 Location of nearby wind farm developments, showing locations of nearby dwellings and potential television EMI zones for the Ballarat bro adcast transmitter from the proposed Project
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Figure 24 Location of nearby wind farm developments, showing locations of nearby dwellings and potential television EMI zones for the Western Vict oria broadcast transmitter from the proposed Project
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Figure 25 Location of nearby wind farm developments, showing locations of nearby dwellings and potential television EMI zones for the Warrnambool broadcast transmitter from the proposed Project
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Figure 26 Location of nearby wind farm developments, showing locations of nearby dwellings and potential television EMI zones for the Warrnambool City broadcast transmitter from the proposed
Project
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About DNV

DNV is the independent expert in risk management and assurance, operating in more than 100 countries. Through its
broad experience and deep expertise DNV advances safety and sustainable performance, sets industry benchmarks,
and inspires and invents solutions.

Whether assessing a new ship design, optimising the performance of a wind farm, analysing sensor data from a gas
SLSHOLQH RU FHUWLI\LQJ D IRRG Fé&RuHB i clistordetssaBdheir stdbéhQlderd ® make critical
decisions with confidence.

Driven by its purpose, to safeguard life, property, and the environment, DNV helps tackle the challenges and global

WUDQVIRUPDWLRQV IDFLQJ LWV FXVWRPMUINMDWEGCNVKRLERUBG PRGDRIDWEHLYRUOC
and forward-thinking companies.
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