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Purpose of Guideline

1. This document provides guidance to State/Territory and local government decision makers,
airport operators and developers of wind farms to jointly address the risk to civil aviation
arising from the development, presence and use of wind farms and wind monitoring towers.

Why it is important

2. The Principles for a National Airports Safeqguarding Framework acknowledge the importance
of airports to national, state/territory and local economics, transport networks and social

capital.

3. Wind farms can be hazardous to aviation as they are tall structures with the potential to

come into conflict with low flying aircraft. Temporary and permanent wind monitoring
towers can be erected in anticipation of, or in association with, wind farms and can also be
hazardous to aviation, particularly given their low visibility. These structures can also affect

the performance of Communications, Navigation and Surveillance equipment operated by
Airservices Australia (Airservices) and the Department of Defence (Defence).

How it should be used

4. Some States/Territories already have planning guidelines or polices in place and this
document provides guidance for review. For those without policies in place, these Guidelines
(in addition to the associated Safeguarding Framework) will provide input to new polices.

5. These guidelines provide general information and advice to:

a) proponents of wind farms (including single wind turbines); and

b) planning authorities with jurisdiction over the approval of such structures.

6. These guidelines also provide specific advice on measures to reduce hazards to aviation, and

how to implement them.

Wind Turbine Guidelines

Page | 1




7. The guidelines are intended to provide information to proponents of wind farms and
planning authorities to help identify any potential safety risks posed by wind turbine and
wind monitoring installations from an aviation perspective.

8. The guidelines rely on an approach of risk identification and management to ensure risks to
aviation are minimised in the most effective and efficient manner possible. It is not the
intention to adopt an overly restrictive approach to wind farm development, rather to
ensure risks are identified early and mitigation measures are able to be planned and
implemented at an early stage.

Roles and Responsibilities

9. State/Territory and local governments are primarily responsible for land use planning in the
vicinity of all airports.

10. Australia’s 19 major airports are under Australian Government planning control and are
administered under the Airports Act 1996 (the Airports Act). Planning on other airports is
undertaken by State, Territory Governments and Local Governments or private operators.

11. Commonwealth airports are protected from tall structures in the vicinity of airports based
on standards established by the International Civil Aviation Organization (ICAO). These
standards have been implemented in Australia by the Airports Act 1996 and the Airports
(Protection of Airspace) Regulations 1996 which apply at leased Commonwealth airports,
and by the Defence (Areas Control) Regulations 1989 which apply at Defence airports.

12. This legislation can be used to ensure wind farms hazardous to aviation are not erected in
the vicinity of Commonwealth airports. The implementation of these guidelines will have the
outcome of conferring a similar level of protection to non-Commonwealth airports.

13. Australia is a signatory to the Convention on International Civil Aviation. Signatories are
obliged to implement ICAO Standards unless they lodge a formal difference. ICAO Annex 14
specifically addresses the issue of wind turbines. In summary, ICAO has recommended the
need for lighting of wind turbines if determined to be an obstacle.

14. Annex 14 includes a provision for an aeronautical study as to the need, or otherwise, for
marking and/or lighting. This is consistent with provisions in Australia for risk-based
assessments of potential hazards to aviation safety. These guidelines are consistent with
ICAO Annex 14.

Key considerations for managing risks to aviation safety of wind turbine
installations (wind farms)/wind monitoring towers

15. The guidelines apply to:
(a)  asingle wind turbine;

(b)  agroup of wind turbines, referred to as a wind farm, which may be spread over a
relatively large area; and

(c)  wind monitoring towers.

16. The height of a wind turbine is defined as the maximum height reached by the tip of the
turbine blades at their highest point above ground level. The marking and lighting described
in this document addresses aviation requirements only. For offshore wind farms, in addition
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to these requirements, separate lighting and marking may be required for the safety of
marine navigation.

17. Implementation of the guidelines will have the additional benefit of being applicable in areas
away from airports to address the risk posed by wind farms to air navigation in those areas.

18. Adoption of the guidelines will ensure that aviation safety agencies can examine and address
the risk to aviation safety from proposed wind turbine farms at the planning stage. This will
enable the use of wind energy to continue to grow, while protecting aviation safety.

19. Wind farm operators should check if proposed wind turbines and wind monitoring towers
will be located near areas where low flying operations are likely to be conducted, and if so,
consider their duty of care to such activities.

GUIDELINES FOR LAND USE PLANNERS AND DEVELOPERS TO MANAGE
THE RISK TO AVIATION SAFETY OF WIND TURBINE INSTALLATIONS
(WIND FARMS) /WIND MONITORING TOWERS

20. When wind turbines over 150 metres above ground level are to be built within 30 kms of a
certified or registered aerodrome, the proponent should notify the Civil Aviation Safety
Authority (CASA) and Airservices. If the wind farm is within 30km of a military aerodrome,
Defence should be notified.

CASA should be notified through the nearest CASA Regional or Field Office. Location and contact
details of CASA Aerodrome Inspectors may be obtained by calling CASA on 131 757. Airservices
should be notified through the Airports Relations Team on 02-6268-4111. Defence should be
notified through the Defence Support Group on 02-6266-8191.

21. The Aeronautical Information Service of the Royal Australian Air Force (RAAF AIS) maintains
a database of tall structures in the country. The RAAF AIS should be notified of all tall
structures meeting the following criteria:

e 30 metres or more above ground level for structures within 30km of an aerodrome; or
e 45 metres or more above ground level for structures located elsewhere.

22. The contact details for the RAAF AIS are: Tel- 03-9282-5750; ais.charting@defence.gov.au.

23. Operators of certified aerodromes are required to notify CASA if they become aware of any
development or proposed construction near the aerodrome that is likely to create an
obstacle to aviation, or if an object will infringe the Obstacle Limitation Surfaces (OLS) or
Procedures for Air Navigation Services —Operations (PANS-OPS) surfaces of an aerodrome.
Operators of registered aerodromes should advise CASA if the proposal will infringe the OLS;
CASA will ask Airservices to determine if there is an impact on published flight procedures
for the aerodrome.

24. Note: Obstacle Limitation Surfaces are a complex of virtual surfaces associated with an
aerodrome. They are designed to protect aircraft flying in good weather conditions from
colliding with tall structures. PANS-OPS surfaces are designed to protect aircraft flying in
poor weather conditions from colliding with tall structures. Aerodrome operators can
provide details for their particular aerodrome.
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Consultation

25. Consultation with aviation stakeholders is strongly encouraged in the early stages of

planning for wind turbine developments. This should include:

a)
b)
c)
d)
e)
f)
g)

early identification of any nearby certified or registered aerodromes;

immediate consultation with any nearby aerodrome owners;

preliminary assessment by an aviation consultant of potential issues;

confirmation of the extent of the OLS for any nearby aerodromes;

registration of all wind monitoring towers on the RAAF AIS database;

consultation with local agricultural pilots and nearby unlicensed airstrip owners; and

consultation with CASA and Airservices.

Risk assessment

26.

27.

Following preliminary assessment by an aviation consultant of potential issues, proponents
should expect to commission a formal assessment of any risks to aviation safety posed by
the proposed development. This assessment should address any issues identified during
stakeholder consultation.

The risk assessment should address the merits of installing obstacle marking or lighting. The
risk assessment should determine whether or not a proposed structure will be a hazardous
object. CASA may determine, and subsequently advise a proponent and relevant planning
authorities that the structure(s) have been determined as:

(a) hazardous, but that the risks to aircraft safety would be reduced by the provision of

approved lighting and/or marking; or

(b) hazardous and should not be built, either in the location and/or to the height

proposed as an unacceptable risk to aircraft safety will be created; or

(c) not a hazard to aircraft safety.

28.

29.

If CASA advice is that the proposal is hazardous and should not be built, planning authorities
should not approve the proposal. If a wind turbine will penetrate a PANS-OPS surface, CASA
will object to the proposal. Planning decision makers should not approve a wind turbine to
which CASA has objected.

In the case of military aerodromes, Defence will conduct a similar assessment to the process
described above if required. Airservices or in the case of military aerodromes, Defence, may
object to a proposal if it will adversely impact Communications, Navigations or Surveillance
(CNS) infrastructure. Airservices /Defence will provide detailed advice to proponents on
request regarding the requirements that a risk assessment process must meet from the CNS
perspective.

Marking of wind turbines in the vicinity of an aerodrome

30.

During the day, large wind turbines are sufficiently conspicuous due to their shape and size,
provided the colour of the turbine is of a contrasting colour to the background. Rotor blades,
nacelle and upper 2/3 of the supporting mast of wind turbines should be painted white,
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unless otherwise indicated by an aeronautical study. Other colours are also acceptable,
unless the colour of the turbine is likely to blend in with the background.

Lighting of wind turbines in the vicinity of an aerodrome

31. Siting of wind turbines in the vicinity of an aerodrome is strongly discouraged, as these tall
structures can pose serious hazards to aircraft taking-off and landing. Where a wind turbine
is proposed that will penetrate the OLS of an aerodrome, the proponent should conduct an
aeronautical risk assessment. The risk assessment, to be conducted by a suitably qualified
person(s), should examine the effect of the proposed wind turbines on the operation of
aircraft. The study should be made available to CASA to assist assessment of any potential
risk to aviation safety.

32. CASA may determine that the proposal is:

(a) hazardous and should not be built, either in the location and/or to the height proposed,
as an unacceptable risk to aircraft safety will be created; or

(b) hazardous, but that the risks to aircraft safety would be reduced by the provision of
approved lighting and/or marking.

Lighting of wind turbines not in the vicinity of an aerodrome, with a height of 150m or
more

33. Where a wind turbine 150m or taller in height is proposed away from aerodromes, the
proponent should conduct an aeronautical risk assessment.

34. The risk assessment, to be conducted by a suitably qualified person(s), should examine the
effect of the proposed wind turbines on the operation of aircraft. The study must be
submitted to CASA to enable an assessment of any potential risk to aviation safety. CASA
may determine that the proposal is:

(a) hazardous, but that the risks to aircraft safety would be reduced by the provision of
approved lighting and/or marking; or

(b) not a hazard to aircraft safety.

Obstacle lighting standards for wind turbines

35. When lighting has been recommended by CASA to reduce risk to aviation safety, medium-
intensity obstacle lights should be used. Where used, lighting on wind farms should be

installed:
(a) to identify the perimeter of the wind farm;
(b) respecting a maximum spacing of 900m between lights along the perimeter, unless an

aeronautical study shows that a greater spacing can be used;
(c) where flashing lights are used, they flash simultaneously; and

(d) within a wind farm, any wind turbines of significantly higher elevation are identified
wherever located.

36. To minimise the visual impact on the environment, obstacle lights may be partially shielded,
provided it does not compromise their operational effectiveness. Where obstacle lighting is

Wind Turbine Guidelines
Page | 5



37.

provided, lights should operate at night, and at times of reduced visibility. All obstacle lights
on a wind farm should be turned on simultaneously and off simultaneously.

Where obstacle lighting is provided, proponents should establish a monitoring, reporting
and maintenance procedure to ensure outages, including loss of synchronisation, are
detected, reported and rectified. This would include making an arrangement for a
recognised responsible person from the wind farm to notify the relevant CASA office, so that
CASA can advise pilots of light outages.

Alternatives to fixed obstacle lighting

38.

In some circumstances, it may be feasible to install obstacle lights that are activated by
aircraft in the vicinity. This involves the use of radar to detect aircraft within a defined
distance that may be at risk of colliding with the wind farm. When such an aircraft is
detected, the wind farm lighting is activated. This option may allow aviation safety risks to
be mitigated where obstacle lighting is recommended while minimising the visual impact of
the wind farm at night.

Marking and lighting of wind monitoring towers

a)

b)

c)

d)

39. Before developing a wind farm, it is common for wind monitoring towers to be erected for

anemometers and other meteorological sensing instruments to evaluate the suitability or
otherwise of a site. These towers are often retained after the wind farm commences
operations to provide the relevant meteorological readings. These structures are very
difficult to see from the air due to their slender construction and guy wires. This is a
particular problem for low flying aircraft including aerial agricultural operations. Wind farm
proponents should take appropriate steps to minimise such hazards, particularly in areas
where aerial agricultural operations occur. Measures to be considered should include:

the top 1/3 of wind monitoring towers to painted in alternating contrasting bands of

colour. Examples of effective measures can be found in the Manual of Standards for Part 139
of the Civil Aviation Safety Regulations 1998. In areas where aerial agriculture operations take
place, marker balls or high visibility flags can be used to increase the visibility of the towers;

marker balls or high visibility flags or high visibility sleeves placed on the outside guy

wires;

ensuring the guy wire ground attachment points have contrasting colours to the

surrounding ground/vegetation; or

a flashing strobe light during daylight hours.

Reporting of structures less than 150m in height

40. There is no requirement for CASA to be notified if a proposed wind turbine or wind

monitoring tower is less than 150m in height and does not infringe the OLS of an aerodrome.
However, they should still be reported for inclusion in the national database of tall
structures maintained by the Royal Australian Air Force (RAAF). Information on reporting of
tall structures may be found in an advisory circular issued by CASA ‘AC 139-08(0) Reporting
of Tall Structures’.
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Voluntary provision of obstacle lights

41. CASA’s regulatory regime for obstacle lighting provides an appropriate level of safety for
normal aircraft operations. Certain flying operations, by their nature, involve lower than
normal flying, for example aerial agricultural spraying, aerial mustering, power line
inspection, helicopter operations including search and rescue, some sports aviation, and
some military training. Pilots conducting such operations require special training and are
required to take obstacles into account when planning and conducting low flying operations.

42. In making decisions regarding the marking and lighting of wind farms and wind monitoring
towers, wind farm operators should take into account their duty of care to pilots and owners
of low flying aircraft.

Turbulence

43. Wind farm operators should be aware that wind turbines may create turbulence which
noticeable up to 16 rotor diameters from the turbine. In the case of one of the larger wind
turbines with a diameter of 125 metres, turbulence may be present two kilometres
downstream. At this time, the effect of this level of turbulence on aircraft in the vicinity is
not known with certainty. However, wind farm operators should be conscious of their duty
of care to communicate this risk to aviation operators in the vicinity of the wind farm. CASA
will also raise awareness of this risk with representatives of aerial agriculture, sport aviation
and general aviation.
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