
Appendix F 
Aviation Assessment 



Glen Innes Wind Farm DA Approval 
Modification 
Aviation Risk Assessment 

Reference: 236777 

Prepared for: Glen Innes 
Wind Power 

Revision: 2 

29 November 2013 



Document control record 
Document prepared by: 

Aurecon Australia Pty Ltd 
ABN 54 005 139 873 
Level 2, 116 Military Road 
Neutral Bay NSW 2089 
PO Box 538 
Neutral Bay NSW 2089 
Australia  

T
F
E 
W 

+61 2 9465 5599 
+61 2 9465 5598 
sydney@aurecongroup.com 
aurecongroup.com 

A person using Aurecon documents or data accepts the risk of: 
a) Using the documents or data in electronic form without requesting and checking them for accuracy against the original hard

copy version. 
b) Using the documents or data for any purpose not agreed to in writing by Aurecon.

Document control 

Report title Aviation Risk Assessment 

Document ID Project number 236777 

File path 236777 – Glen Innes DA Application /3. Project Delivery / _Report – 2013 / Appendices 

Client Glen Innes Wind Power Client contact Colin Paterson 

Rev Date Revision details/status Prepared by Author Verifier Approver 

0 20 August 2013 Draft AK AK MG GM 

1 22 October 2013 Final AK AK MG GM 

2 29 November 2013 Final with DOPI comments 
included 

HT AK MG GM 

Current revision 2 

Approval 

Author signature Approver signature 

Name Anthony Ko Name Graham Mackay 

Title Environmental Scientist Title Technical Director 

Project 236777  File Appendix F - Glen Innes WF Aviation Impact Assessment Rev 2.docx  29 November 2013  
Revision 2 



Contents 
1. Introduction 1 

1.1 Background 1 
2. Methodology 3 
3. Aircraft safety requirements 4 

3.1 Environment Protection and Heritage Council National Wind Farm Development Guidelines
– Draft 2010 4 

3.2 Guideline D: Managing the Risk of Wind Turbine Farms as Physical Obstacles to Air 
Navigation – The National Airports Safeguarding Framework 5 

3.3 Draft NSW Planning Guidelines: Wind Farms – December 2011 5 
3.4 Civil Aviation Safety Authority 6 
3.5 Airservices Australia 7 
3.6 Records of data relating to wind turbine structures 8 

4. Potential risks to aviation 9 

4.1 Airfields in local area 9 
4.2 Recreational users of airspace 10 
4.3 Published air routes in local area 11 
4.4 Defence use of airspace 12 
4.5 Aerial agricultural operations 12 

5. Mitigation measures 14 

5.1 Aeronautical Navigation Aids 14 
5.2 Air Traffic Services 14 
5.3 Aerial Agricultural Operators 14 

6. Conclusions 15 
7. References 16 

Figures 
Figure 1 – Wind Farm Locality Map 2 
Figure 2 – WAC 3357 (Armidale) Close up of Glen Innes and surrounding area 9 
Figure 3 – Australia ERC Low 3 Chart – Sydney to Brisbane 11 
Figure 4 – Australia ERC High Chart 12 

Project 236777  File Appendix F - Glen Innes WF Aviation Impact Assessment Rev 2.docx  29 November 2013  
Revision 2  Page i 



Tables 

Table 1 – Wind Turbine Layout Comparisons 3 
Table 2 – Location of privately operated airfields in the vicinity of Glen Innes Wind Farm 10 

Glossary of Terms 

Term Definition 

AGL Above Ground Level 

ALGA Australian Local Government Association 

CASA Civil Aviation Safety Authority 

CASR Civil Aviation Safety Regulations 

CFS Country Fire Service 

ERC En route Chart 

IFR Instrument Flight Rules 

LSALT Lowest Safe Altitude 

MW Megawatts 

NASAG National Airports Safeguarding Advisory Group 

nm Nautical Mile 

NOTAM Notice to Airmen 

NVFR Night Visual Flight Rules 

RPT Regular Public Transport 

VFR Visual Flight Rules 

WAC World Aeronautical Chart 

WTG Wind Turbine Generator 

Project 236777  File Appendix F - Glen Innes WF Aviation Impact Assessment Rev 2.docx  29 November 2013  
Revision 2  Page ii 



1. Introduction
Glen Innes Wind Farm is located within the New England Region of New South Wales and on the 
Waterloo Range about 12 kilometres to the west of Glenn Innes. Spanning approximately 8.5 
kilometres from north to south and about 3 kilometres from east to west, the 25 wind turbines locations 
are shown in Figure 1. 

The topography in the region decreases in height from the elevated Ben Lomond tableland (at about 
1400 metres) about 10 kilometres to the south of the wind farm site to the Wellingrove Creek Valley (at 
a level of about 950 metres) several kilometres to the west of the site. 

The selected sites along the Waterloo Range are located on ridges at elevations between 1160 and 
1275 metres above sea level which are located between about 120 to 280 metres above the level of 
the lowlands to the east and west of the site respectively. 

1.1 Background 
The Glen Innes Wind Farm development was approved by the Department of Planning under Part 3A 
of the EP&A Act on 2 October 2009. Following an appeal by the Glen Innes Landscape Guardians Inc, 
the Land and Environment Court upheld approval and modified conditions of consent were approved 
on 2 September 2010. The approval was for the construction of up to 25 wind turbine generators 
(WTGs) with a capacity of up to 75 MW. The Environmental Assessment which was originally 
submitted to the Department of Planning considered WTGs with a hub height of 80 m and a rotor 
diameter of 88-100 m (maximum blade tip height of 130 m). 

Glen Innes Wind Farm Pty Ltd proposes to install 25 Alstom ECO122 wind turbine generators which 
have a hub height of 89 m and rotor diameter of 122 m (maximum blade tip height of 150 m). These 
larger turbine models will increase the efficiency of the wind farm.  

Air safety issues that were assessed in the 2008 Environmental Assessment include: 

 Proximity of the proposed wind farm to landing fields

 Potential intrusion into air traffic zones and regulatory requirements

 Potential effects on activities such as aerial spraying of agricultural areas

A review of these issues with respect to the proposed modification is described in the sections below. 
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   FIGURE 1:   Locality Map

Glen Innes Wind Farm Environmental Assessment

Source: Aurecon, GIWF, LPI 
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2. Methodology
The assessment seeks to ensure that the aviation related planning guidelines relevant to wind farms in 
NSW have been adhered to and that the operations of the identified aviation stakeholders will not be 
adversely impacted by the proposed modifications to Glenn Innes Wind Farm. 

The following Aeronautical Charts and other documents have been reviewed: 

 Glenn Innes Wind Farm Environmental Assessment 2008

 Section 75J Project Approval September 2010

 World Aeronautical Chart – Armidale (3357)

 Australia ERC Low – Sheets 3 and 4

 Australia ERC High – Sheets 3 and 4

 National Airfield Directory 2010/11

 Environment Protection and Heritage Council National Wind Farm Development Guidelines –
Draft 2010

Table 1 below compares the approximate locations of the approved wind farm development with those 
which have been proposed as part of the development modification process. 

Table 1 – Wind Turbine Layout Comparisons 

Approved (August 2010) Proposed Difference 

Label Eastings Northings Label Eastings Northings metres Bearing 

1 364943 6710288 1 364943 6710288 0 

2 364981 6709924 2 364981 6709924 0 

3 364926 6709583 3 364926 6709583 0 

4 365131 6709251 4 365131 6709251 0 

5 365343 6708692 5 365343 6708692 0 

6 365850 6708179 6 365850 6708179 0 

7 366162 6707735 7 366162 6707735 0 

8 366146 6707285 8 366146 6707285 0 

9 366063 6707025 9 366063 6707025 0 

10B 365955 6706247 10B 365955 6706247 0 

11 365319 6705820 11 365319 6705820 0 

11B 365675 6705575 11B 365675 6705575 0 

12B 365980 6705375 12B 365980 6705375 0 

12C 366250 6704900 12C 366250 6704900 0 

13 365988 6704420 13 366026 6704440 43 NE 

13B 365804 6704198 13B 365775 6704165 44 SW 

14B 366100 6704675 14B 366100 6704675 0 

15 366585 6703630 15 366585 6703630 0 
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Approved (August 2010) Proposed Difference 

Label Eastings Northings Label Eastings Northings metres Bearing 

16B 366608 6703210 16B 366608 6703210 0 

16C 366601 6703405 16C 366601 6703405 0 

17 366712 6702887 17 366712 6702887 0 

19 367335 6702318 19 367335 6702318 0 

20B 367524 6705460 20B 367524 6705460 0 

22B 367651 6704952 22B 367651 6704952 0 

21B 367774 6705217 21B 367774 6705217 0 

The proposed modification to Glen Innes Wind Farm retains the same turbine layout which was 
approved by the Department of Planning with the exception of Turbines 13 and 13B.  These turbines 
have been micro-sited to the north east and south west of the approved turbine locations. This aviation 
assessment will therefore focus on the aviation risks associated with increasing the turbine size. 

3. Aircraft safety requirements
Current guidelines and regulations applicable to aviation related impacts of wind farms in NSW 
include: 

 Environment Protection and Heritage Council National Wind Farm Development Guidelines –
Draft 2010;

 Guideline D: Managing the Risk of Wind Turbine Farms as Physical Obstacles to Air Navigation –
The National Airports Safeguarding Framework; and

 Draft NSW Planning Guidelines: Wind Farms – December 2011

3.1 Environment Protection and Heritage Council National Wind Farm 
Development Guidelines – Draft 2010 

The draft Guidelines outline best practice for industry and planning authorities for assessing the 
impacts that are unique to wind farm developments and operations. Section 3.7 provides guidance to 
Aircraft Safety and states: 

The physical intrusion of towers and blades into airspace used by aircraft is addressed by the Civil 
Aviation Safety Authority (CASA) guidelines, which are currently under review. The CASA 
guidelines, once finalised, may indicate that night lighting should be installed on some or all 
turbines within the wind farm. This, in turn, may pose a visual impact that will need to be 
considered in the landscape assessment and in the birds and bat assessment. The proponent 
should also ensure that key aviation bodies are consulted with during the planning and 
development of the project, particularly CASA, Air Services Australia and the Department of 
Defence. 

Aircraft safety related assessments are particularly important where major airports, aerodromes or 
landing strips are nearby, or if farmers in the area utilise aircraft for crop-dusting, mustering or other 
purposes. There is also a need to ensure that structures are reported so that they may be depicted 
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on aeronautical charts. CASA Advisory Circular AC 138-09(0) – Reporting of Tall Structures 
provides details of when and how this is to be done. 

It is noted that the abovementioned and other relevant stakeholders were consulted as part of the 
original 2008 Environmental Assessment and consultation undertaken as part of the project 
modification application is included in Appendix A. 

CASA Advisory Circular AC 138-08(0) was withdrawn in September 2009 for internal review, with the 
outcome of the review withheld. It is noted that the night lighting of turbines is not proposed as part of 
the modification.  

3.2 Guideline D: Managing the Risk of Wind Turbine Farms as Physical 
Obstacles to Air Navigation – The National Airports Safeguarding 
Framework 

The Commonwealth Government’s 2009 Aviation White Paper proposed the development of a 
national land use planning framework that would improve safety outcomes by ensuring aviation safety 
requirements are recognised in land use planning decisions through guidelines being adopted by 
jurisdictions on various safety-related issues. 

The National Airports Safeguarding Advisory Group (NASAG), comprising of Commonwealth, State 
and Territory Government planning and transport officials, the Department of Defence, CASA, 
Airservices Australia and the Australian Local Government Association (ALGA) prepared a draft of the 
Framework in March 2012. Ministers agreed to the National Airports Safeguarding Framework in May 
2012. 

The Framework provides specific advice on measures to reduce hazards to aviation, how to 
implement them and how to identify any potential safety risks posed by wind turbine and wind 
monitoring.  

3.3 Draft NSW Planning Guidelines: Wind Farms – December 2011 
On December 2011, the NSW Department of Planning and Infrastructure prepared Draft Guidelines 
for consultation: 

The potential for the proposed wind farm to impact on aviation safety should be assessed. This 
includes aviation safety issues associated with the wind turbines, transmission lines, nearby 
airports, defence facilities and private landing strips and activities such as aerial agriculture 
spraying/crop dusting. 

Aerodromes or airfields within 30km of the proposed wind farm should be identified, e.g. using 
aerial photographs and through consultation and discussions with relevant councils, local 
communities and the Civil Aviation Safety Authority (CASA). 

The proponent should consult with CASA and AirServices Australia where a wind farm is proposed 
within 30 kilometres of a declared aerodrome or airfield or the wind farm infringes the obstacle 
limitation surface around any declared aerodrome. CASA may require appropriate safeguards such 
as aviation safety hazard lighting or changes to turbine locations. The need for aviation hazard 
lighting should be considered taking into account any nearby aerodromes and aircraft landing 
areas, defined air traffic routes, aircraft operating heights, communication systems, and navigation 
aids. 

Applicants should also consult with the Department of Defence if the wind farm is proposed in the 
vicinity of air force facilities. 
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Where the location of the turbines is likely to prevent or restrict aerial agricultural spraying, the 
impacts should be considered and an offset regime developed with the affected land owners taking 
into consideration any cost difference between the current aerial agricultural spraying and a 
reasonable alternative. This may include alternative application methods or continued aerial 
spraying but with additional costs associated with added flight times because of presence of the 
turbines. 

3.4 Civil Aviation Safety Authority 
Established in 1995 as an independent statutory authority, the Civil Aviation Safety Authority (CASA) 
has the primary responsibility for the maintenance, enhancement and promotion of the safety of civil 
aviation in Australia. 

The Civil Aviation Regulations 1988 and the Civil Aviation Safety Regulations 1998, made under 
authority of the Civil Aviation Act, provide for general regulatory controls for the safety of air 
navigation. The Civil Aviation Act and CAR 1988 empower CASA to issue Civil Aviation Orders on 
detailed matters of regulation. The CASRs 1998 empower CASA to issue Manuals of Standards which 
support CASR by providing detailed technical material. 

Civil Aviation Safety Regulations 1998 (CASR) Part 139, Subpart 139E Obstacle and Hazards 
stipulates that any person who proposes to construct a structure, the top of which will be greater than 
110 metres above ground level, must inform CASA of that intention and the proposed height and 
location of the structure. 

3.4.1 Navigable air space 
Under Civil Aviation Regulations 1998 – REG 157, aircraft must not be flown at a height lower than 
1,000 feet over any city, town or populous area, or any other area at a height lower than 500 feet 
unless: 

 The aircraft is landing or taking off;

 The aircraft is engaged in private operations or aerial work operations, being operations that
require low flying, and the owner or operator of the aircraft has received from CASA either a
general permit for all flights or a specific permit for the particular flight to be made at a lower
height while engaged in such operations;

 The pilot of the aircraft is engaged in a search, rescue, or dropping supplies in a search and
rescue operation;

 The aircraft is a helicopter operated by, or for the purposes of, the Australian Federal Police or
the police force of a State or Territory, and engaged in law enforcement operations.

The proposed modifications to Glenn Innes Wind Farm will result in turbines with a maximum blade tip 
height of 150 m (approximately 492.1 ft) which is below the 500 ft lower limit of navigable airspace in 
the locality. 

3.4.2 CAAP 5.13-2(0) Night Visual Flight Rules 

As a result of several NVFR related incidents occurring in Australia, CAAP 5.13-2(0) was circulated to 
highlight the hazards of night flying and to provide advice on how to fly safe NVFR operations. 

Night Visual Flight Rules (NVFR) procedures depend on maintaining a safe height above terrain. Civil 
Aviation Advisory Publication 5.13-2 (0) Night Visual Flight Rules Rating provides the following 
recommendations: 
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 Maintain height above Lowest Safe Altitude (LSALT) or 1000 ft above the highest terrain within a
10 nm (18.5 km) radius;

 Don’t go below LSALT on descent until positively established that high terrain/obstacles have
been passed then establish the new LSALT for continuation of descent until in circuit area;

 If visual reference is lost then maintain above LSALT and declare an emergency if visual
reference cannot be regained;

 HDG (Heading) – be aware of the direction you are flying in relation to terrain;

 Be aware of your LSALT for the route sector; and

 Be aware of the critical terrain and obstacles for your flight.

3.4.3 Obstacle lighting and turbine marking 
The installation of Obstacle Lighting at Glen Innes Wind Farm was not required as part of the section 
75J Project Approvals issued by the NSW Minister for Planning in 2009. Whilst CASA has previously 
issued guidelines for the hazard lighting of wind turbines (Advisory Circular AC139-18(0) Obstacle 
Marking and Lighting of Wind Farms, September 2004), this Advisory Circular has since been 
withdrawn, pending review. CASA has advised in consultations for other wind farm projects that at 
present, it does not assess wind farm developments beyond the limits of an OLS area and cannot 
require that a wind farm implement hazard lighting outside of an OLS area. 

However, CASA have advised in previous consultations that Proponents need to consider having a 
duty of care to aviation users in the area.  

3.5 Airservices Australia  
Airservices Australia is a government owned corporation providing traffic control management and 
related airside services to the aviation industry. Airservices Australia was established in 1995 at the 
same time as CASA. At this time Airservices Australia assumed responsibility for airspace 
management, aeronautical information, communications, radio navigation aids, airport rescue and fire 
fighting services and aviation search and rescue in Australia. 

The World Aeronautical Chart (WAC) 3357 Armidale published by Airservices Australia is designed for 
pre-flight planning as well as pilotage. Airservices Australia will need to be notified prior to the 
commencement of construction activities so that this may be accurately reflected in the WAC. 

Since WACs are reissued every 2-4 years, Airservices Australia firstly issues a Notice to Airmen 
(NOTAM) to advise pilots of any changes. The NOTAM is withdrawn once the details are included in 
the Aeronautical Information Publication (AIP) supplement which is available to all pilots. 

AirServices Australia outlined a recently developed set of requirements for Aviation Impact 
Assessments for Wind Farms as part of its response to the consultations outlined.  

These requirements state that the Aviation Impact Statement must cover as a minimum the following: 

a) Airspace Procedures:

i) Obstacles

Co-ordinates in WGS 84 (to 0.1 second of arc or better) 

Elevations AMSL (to 0.3 metres) 

ii) Drawings
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Overlayed on topographical base not less than 1:250,000. Details of datum and level of 
charting accuracy to be noted. 

Electronic format compatible with Microstation version 8i. 

iii) Aerodromes

Specify all registered/certified aerodromes that are located within 30 nm (55.56 km) from any 
obstacle referred to in (1.) 

Nominate all instrument approach and landing procedures at these aerodromes. 

Confirmation that the obstacles do not penetrate Annex 14 or OLS for any aerodrome. If an 
obstacle does penetrate, specify the extent. 

iv) Air Routes

Nominate air routes published in ERC-L & ERC-H which are located near/over any obstacle 
referred to in (1.) 

Specify two waypoint names located on the routes which are located before and after the 
obstacles. 

v) Airspace

Airspace classification – A, B, C, D, E, G etc where the obstacles are located 

b) Navigation/Radar:

i) Detected the presence of dead zones

ii) False target analysis

iii) Target positional accuracy

iv) Probability of detection

v) Radar coverage implications

vi) We would expect the analysis to follow the guidelines outlined in the EUROCONTROL
Guidelines on How to Assess the Potential Impact of Wind Turbines on Surveillance Sensors.

3.6 Records of data relating to wind turbine structures 
Section 2.39 of the Conditions of Approval state: 

Prior to the commencement of construction and operation, the Proponent shall provide the 
following information to the Civil Aviation Authority, Royal Australian Air Force – Aeronautical 
Information Service and Airservices Australia as well as all known users of privately owned local 
airfields: 

a) “as constructed” coordinates in latitude and longitude of each wind turbine generator;
b) Final height of each wind turbine generator in Australian Height Datum; and
c) Ground level at the base of each wind turbine generator in Australian Height Datam.

CASA, Airservices Australia and the Department of Defence all maintain databases and or maps of 
objects or structures that may be relevant to the safety of all flying operations. 

Prior to the construction of the proposed wind farm, Glen Innes Wind Power will provide a plan of the 
final locations of the wind turbines and details of the height of each wind turbine to all stakeholders 
included in the above conditions of approval so that these organisations can record the details in their 
databases and on relevant maps. 
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4. Potential risks to aviation

4.1 Airfields in local area 
The location of Glen Innes Wind Farm in relation to airfields in the local area is shown on World 
Aeronautical Chart 3357 Armidale (Figure 3).  

Figure 2 – WAC 3357 (Armidale) Close up of Glen Innes and surrounding area 

The 2008 Environmental Assessment identified the following airfields within the local surrounding area 
of the wind farm: 

 Glen Innes aerodrome about 10 kilometres to the north east of the wind farm site;

 Six privately operated airfields located on properties surrounding the wind farm site;

 Inverell airfield about 50 kilometres to the west of the wind farm site. Its operations will not be
affected by the development and it is not discussed further.

4.1.1 Glen Innes Airport 
Glen Innes Airport is an unlicensed aerodrome operated by Glen Innes Severn Council which consists 
of two runways 14/32 1498 metres with north south orientation and 10/28 1676 metres with an east 
west orientation. A media release by the Minister for Trade and Investment; Regional Infrastructure 
and Services announced funding of up to $1.6 million for Glen Innes Severn to support infrastructure 
upgrades at this aerodrome. These upgrades are intended to add strength to plans for an aviation 
training college at the site. 

The Obstacle Limitation Surface (OLS) for Glen Innes Airport identifies the lower limits of the 
aerodrome airspace above which objects are regarded as potential obstacles to aircraft operations 
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and must be reported to CASA. Since the wind turbine layout in the proposed modification remains 
unchanged, the wind farm is clear of the obstacle restriction area and the proposed structures will not 
infringe on the Glenn Innes OLS. 

4.1.2 Privately operated airfields 

The approximate locations of the six privately operated airfields are listed in the table below. It is 
considered unlikely, but possible that other uncertified/unregistered airfields that were not identified in 
this assessment may exist in the vicinity of Glen Innes Wind Farm. 

Table 2 – Location of privately operated airfields in the vicinity of Glen Innes Wind Farm 

Ref No. 
Approximate Location 

Height (m AHD) Distance from approved 
turbines (km) Air Strip Orientation 

Easting Northing 

1 363,350 6,703,000 980 2.5 west North-south 

2 363,000 6,710,100 975 1.5 west SW-NE 

3 365,800 6,714,900 1045 4.4 north SW-NE 

4 367,300 6,709,700 1055 2.5 east SW-NE 

5 371,200 6,705,500 1070 3.0 east East-west 

6 369,750 6,704,350 1075 2.0 east North-south 

An assessment of these unsealed grass landing strips suggest the smaller aircraft that will use these 
areas would operate under Visual Flight Rules rather than Instrument based landings. The location of 
the turbines in the proposed modification are identical to the approved layout and the minor increase 
in the maximum blade tip height of 20 metres is unlikely to significantly increase the air safety risk for 
operators of these airfields. 

4.2 Recreational users of airspace 
Recreational use of air space can involve hot air balloons, micro-light and ultralight aircraft, gliders and 
parachuting. Examination of the Australian ERC L3 (May 2013) shows no regular Recreational or 
Sport aviation activity within the immediate vicinity of Glen Innes Wind Farm. Regular ultralight aircraft 
activity is indicated as being present approximately 30 nautical miles west of Glen Innes and 20 
nautical miles north of Inverell. 
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Figure 3 – Australia ERC Low 3 Chart – Sydney to Brisbane 

The wind farm will be readily apparent to participants in such activities who will be able to avoid the 
turbines. The increase in turbine dimensions with a maximum blade tip height of 20 m would not 
significantly increase the aviation risk to recreational users in the locality. 

4.3 Published air routes in local area 
The airspace in the area surrounding Glen Innes Wind Farm is classified as Class A, E and G airspace 
as shown in Figure 3. In Australia, Class A is high-level en route airspace with a Lower Limit of FL245 
(~24,500 ft). All national and international Regular Public Transport (RPT) jet flights into or between 
major Australian cities would operate only in controlled airspace (Class A while en route). Class E is 
mid-level en route airspace with a Lower Limit of FL180 (~18,000 ft). 

Glen Innes Wind Farm is located in the vicinity of three designated flight routes as displayed on the 
Australia Low En Route Chart (Figure 3) and one designated flight route as displayed on the 
Australian High En Route Chart (Figure 4). These routes are: 

 Route W893 from Inverell to Glen Innes with a lowest safe altitude of 5800 ft.

 Route W326 with a lowest safe altitude of 6400 ft going in the direction from Tamworth to Glen
Innes and 6300 ft in the opposite direction.

 Route W347 from Armidale to Glen Innes with a lowest safe altitude of 6400 ft.

 Route Q94 passes north-west of Glen Innes Wind Farm, travelling between Laravale (LAV) and
Parkes (PKS)

Given the vertical separation distances between Glen Innes Wind Farm and these air routes, it is not 
anticipated that any safety impacts will occur as a result of the proposed modifications to turbine size. 
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Figure 4 – Australia ERC High Chart 

4.4 Defence use of airspace 
The Department of Defence previously assessed the wind farm development proposal and advised 
that the proposed development is outside any areas affected by the Defence (Areas Control) 
Regulations (DACR) and that the proposal will not affect existing Defence communications. The 
Department also requested that the colour used for the wind turbines ensures that they are 
conspicuous and does not allow the turbines to blend into the ground. 

4.5 Aerial agricultural operations 
Section 2.53 of the existing Conditions of Approval addresses the concerns of local aerial agriculture 
operations: 

If any aerial agricultural activity is demonstrated to be disrupted on any property surrounding the 
site, being any non-associated property having a boundary located within 2.5 kilometres of a 
turbine constructed in accordance with this Project, due to the operation of the turbines, the 
Proponent shall fully fund to the affected landowner, the cost difference between the current aerial 
agricultural activities; 

a) And a reasonable alternative application method in the affected area; or
b) And continuing aerial agricultural activities should additional expenses occur due to the extra

flight time and trips required because of the presence of wind turbines.

If the Proponent and affected landowner cannot agree on the amount of compensation payable 
under this condition, either party may refer the matter to the Director General for resolution at any 
time. The Director-General’s determination of the matter will be final and binding to both parties. 
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Currently, the landowners who form part of the windfarm have agreed that aviation spraying can 
continue and in agreement with the pilots, new routes and heights may need to be utilised for the 
aerial spraying, and if there is any extra costs involved, the wind farm will compensate the landowners. 
It is anticipated this would not affect neighbouring properties. 
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5. Mitigation measures

5.1 Aeronautical Navigation Aids 
The World Aeronautical Chart (WAC) 3357 Armidale published by Airservices Australia is designed for 
pre-flight planning as well as pilotage. Glen Innes Wind Farm will need to inform Airservices Australia 
once construction of the wind farm commences so that a Notice to Airmen (NOTAM) can be issued 
until this change is accurately reflected in the WAC. 

5.2 Air Traffic Services 
Prior to the commencement of construction and operation of the wind farm, Glen Innes Power Pty Ltd 
will provide the following information to CASA, Royal Australian Air-Force-Aeronautical Information 
Service, Airservices Australia and known users of privately owned local airfields: 

 As constructed coordinates in latitude and longitude of each wind turbine;

 Final height of each wind turbine in AHD; and

 Ground level at the base of each wind turbine in AHD.

This would be no different from what was approved in August 2010. 

5.3 Aerial Agricultural Operators 
Currently, the landowners who form part of the windfarm have agreed that aviation spraying can 
continue and in agreement with the pilots, new routes and heights may need to be utilised for the 
aerial spraying, and if there is any extra costs involved, the wind farm will compensate the landowners. 
It is anticipated this would not affect neighbouring properties. 
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6. Conclusions
This Aviation Impact Assessment has examined the potential aviation related impacts associated with 
the increase in turbine dimensions for the Glen Innes Wind Farm located on the Waterloo Range in 
NSW. 

Whilst the wind turbine model selected for the proposed modification of Glen Innes Wind Farm is 
larger than what was previously approved for the project, the wind turbines selected would not 
penetrate any OLS or PANS-OPS surfaces. As blade tip heights remain below navigable airspace 
levels (500 ft), there is currently no legal requirement for the installation of obstruction lighting at Glen 
Innes Wind Farm. 

Furthermore, the Civil Aviation Regulations require that, unless it is necessary for take-off and landing, 
or special circumstances, an IFR or Night VFR aircraft must not be flown at a height of less than 
1,000 ft above the highest obstacle within 10 nm (18.5 km) radius of the aircraft in flight. Other than 
the two turbines which have been micro-sited, the locations of all other individual turbines are identical 
to what was approved in August 2010.  

Given the findings mentioned above, there is limited air safety risk due to the proposed increase in 
turbine size. No significant impact was identified in the original assessment and no additional impact is 
expected as a result of the proposed modification. 
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ADDENDUM TO 5.6 AVIATION SAFETY 
 
 
 
Further consultation was undertaken by Glen Innes Wind Power Pty Ltd with regards to the impact 
on aviation in the region.  Meetings were held with the aerial agricultural spraying company, 
SuperAir, and the Glen Innes Severn Shire Council, and a phone conversation was held with the 
proponent of the new flying school to be located at the Glen Innes Airport. 
 

 
Mr Neil Hansford  -  Proponent of the Australia Asia Flight Training (AAFT) - 
26th February, 2014 
 
The AAFT has received development approval to operate a flight training facility from the Glen Innes 
Airport.  It has acquired land adjacent to the airport and will upgrade infrastructure at the Glen 
Innes Airport to facilitate the development of a 600-student residential airline pilot and aviation 
training academy.  The larger project is the construction of an aviation college and associated 
infrastructure.  This project will construct additional hardstand areas and taxi ways to provide 
capacity for increased aircraft movements associated with the airport educational facility roadwork. 
The total estimated cost is A$50m. 
 
Training flight paths from the runways have been approved and are shown on the attached diagram. 
These diagrams clearly show that the flight path in not affected by the wind farm location or the 
variation to the approved height.   Mr Hansford said that the Glen Innes Wind Farm posed no danger 
to the flight training aircraft and it wasn’t considered during their DA process.  AAFT will have no 
issues with the windfarm variation. 
 
 

Mr Graham Price - Director Development, Regulatory & Sustainability Services, 
Glen Innes Severn Shire Council - 26th February, 2014 
 
As representative for the owner and operator of the Glen Innes Airport, Mr Price was consulted 
regarding the variation to the tip height of the turbines.  Mr Price confirmed that the AAFT had 
development approval for the flight school and as part of the commercial negotiations Council had 
agreed to lease the entire airport to AAFT.  Council has no operator authority regarding flight paths 
and as such had no issue with what we are doing in this regard.  Mr Price referred the proponent to 
Mr Neil Hansford and, in fact, knew of discussions between the proponent and   Mr Hansford and 
was able to relay flight information data. It was requested that the proponent contact AAFT for any 
further clarification. 
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Mr David Boundy – General Manager of SuperAir – 27th February, 2014 
 
SuperAir is an aerial agricultural spraying contractor who conducts this service in the Glen Innes 
area.  SuperAir is currently the only company providing this service in the New England area. 
SuperAir made submissions during the original DA process and Mr Boundy was also asked for input 
during the Appeal process.  Mr Boundy is a board member of the Aerial Agriculture Association of 
Australia (AAAA) and they have issued a Windfarm Policy document dated March 2011 outlining 
their position.  A copy is attached. 
 
Specific details regarding the windfarm were discussed, and, in addition to the obvious safety issues, 
a concern for SuperAir is the commercial effect the windfarm may have on their operations.  The 
landowners were aware of this issue and a clause had been included in the landowner agreements 
allowing for the aerial spraying to be done in a safe and coordinated manner and confirming that 
should any increase in cost arise from the operation as a result of accommodating the windfarm, the 
proponent would reimburse the difference. This would allay the fears of loss of business. It was 
agreed that a copy of the clause wording would be sent to Mr Boundy. 
 
Discussions around spraying drift were had and by reviewing map areas, it was agreed that the 
ability to fly and spray at property boundaries may not be affected by the windfarm.  A more 
detailed review would be taken prior to spraying activities.  It was also agreed that detailed 
consultation would be required prior to construction with a view to allowing SuperAir to understand 
the construction timetable and to coordinate activities on the days where spraying had to occur. 
 
 

Mr Graham Price - Director Development, Regulatory & Sustainability Services, 
Glen Innes Severn Shire Council - 26th February, 2014 
 
Further discussion with Council was undertaken with regard to the six private airstrips that are 
within a 4-5km vicinity of the windfarm to ascertain ownership and approval details to operate these 
airstrips for use other than agricultural.  Owners are listed in the following table: 
 

Lot and DP Landowner 
Lot 49 DP753319 J L Mactaggart Pty Ltd 
Lot 36 DP1089428 RITCHIE 
Lot 29 DP3191 Chatillion Pty Ltd or F S McAlary 
Lot 5 DP1096761 Nant Pastoral Pty Ltd 
Lot 113 DP753274 Colin Vincent Sheedy 
Lot 105 DP753274 Norma Ray Brummell 

 
(It should be noted that Nant Pastoral is a wind farm landowner and Mr Colin Sheedy is related to a 
wind farm landowner.) 
 
Council confirmed that none of the above properties have applied for or received consent to use the 
airstrip for anything other than agricultural use.  A permit would be required to do so.  Based on 
statements by SuperAir, they are the only company to fly in and out of the above airstrips.  Based on 
this information it was deemed unnecessary to contact the individual owners of the airstrips. 
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It should be noted that at all times the proponent stated to the consultees that irrespective of what 
was discussed, all are at liberty to make a submission to the variation request and were encouraged 
to do so.  The proponent has undertaken to inform those consulted above as soon as the variation 
document is listed on the Department of Planning website.  The proponent will also inform the 
general public through local media. 
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AAAA Windfarm Policy
As a result of the overwhelming safety and eco-
nomic impact of windfarms and supporting infra-
structure on the sector, AAAA opposes all
windfarm developments in areas of agricultural
production or elevated bushfire risk.

In other areas, AAAA is also opposed to wind-
farm developments unless the developer is able
to clearly demonstrate they have:

1. consulted honestly and in detail with local
aerial application operators

2. sought and received an independent aerial
application expert opinion on the safety
and economic impacts of the proposed de-
velopment

3. clearly and fairly identified that there will
be no short or long term impact on the ae-
rial application industry from either safety
or economic perspectives and

4. if there is an identified impact on local
aerial application operators, provided a
legally binding agreement for compensa-
tion over a fair period of years for loss of
income to the aerial operators affected.

5. Adequately marked any wind infrastruc-
ture and advised pilots of its presence .

AAAA believes that the above processes should
also apply for all windfarms that have already
been approved or erected, especially the estab-
lishment of long-term (for the life of the wind-
farm or until it is removed, whichever is the

Introduction
Windfarms and their pre-construction wind monitoring towers are a direct threat to aviation safety ï
and especially aerial application.  They also pose an economic threat to the industry where the costs of
windfarm developmentðincluding those of compensation for loss of incomeðare externalized onto
other sectors such as aerial application.

AAAA has developed this policy so as to inform regulators, asset developers and  operators alike of
the need for action on their part to fulfill their duty of care to Australiaôs aerial applicators.

longest) binding compensation arrangements for
affected aerial application companies.

While it is not AAAA policy to provide specific
comment on particular development proposals
due to resource limitations, AAAA notes that
windfarms can have far-reaching footprints that
can remove significant amounts of land from
treatment for a considerable distance from the
windfarm boundary.

Operational implications of each development
will vary enormously depending on the site, the
positioning of the turbines, orientation of af-
fected paddocks relative to the turbines, the type
of aerial application taking place, the aircraft
used, the pilotôs experience, the meteorological
conditions, the site elevation, the position of any
airstrip relative to the turbines and a range of
other variables.

However, it is clearly unacceptable that one in-
dustry can impose significant safety threats on
another, longer established industry with impu-
nity.

AAAA believes that:

 All wind monitoring towersðincluding
guy wiresðmust be clearly marked to as-
sist pilots to see them

 All wind turbines, wind monitoring towers
and associated infrastructure must be re-
quired to be removed when no longer in
use.  A mandatory bond should be levied
on all developments to ensure the site can
be remediated.

Aerial Agricultural
Association of Australia

Windfarm Policy
March 2011
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Recommendations to Government

Moratorium & National Policy
AAAA recommends to all Governments the es-
tablishment of a moratorium on windfarm devel-
opments until a national COAG policy on wind-
farms is established that requires the following to
be considered before approval:

 Competing land uses for the particular site.
 Priority for existing long-term land-uses.
 Economic and safety impacts on contracting

industries such as aerial application, includ-
ing the broader implications for thresholds of
sustainability for contractors.

 Independent life cycle analysis of windfarms
and their overall environmental impact.

 Impact on aviation safety.
 Impact on bushfire preparedness and aerial

firefighting.
 Impact on visual pollution / amenity/ tour-

ism.
 Other sources of sustainable energy.

Transparency
AAAA recommends that any óspecialô or ófast-
trackô planning processes established for wind-
farm developments be removed.  All windfarm
developments should be subject to the full plan-
ning processes and community consultation in
each State and Territory, including appeal of de-
cisions.

Governments should require public disclosure on
a register of payments to landholders made be-
fore approval of the windfarm.  This will allow
other landholders and contractors to be aware of
developments.

Aviation Safety
AAAA recommends that government provide
better information to all windfarm developers on
their responsibilities for aviation safety, includ-
ing raising the duty of care requirements estab-
lished under Sheather v Country Energy (NSW
Court of Appeals) for owners of assets that pose
a known threat to aviation activities to provide
for suitable marking and other safety initiatives.

The Commonwealth should establish a head of
power to consider and regulate windfarm devel-
opments to protect aviation safety.  This should
include mandatory marking and notification of
wind infrastructure and the power to veto pro-
posed developments where they interfere with
aviation safety.

CASA should set a much lower than previously
used height trigger for notification of tall struc-
ture developments - down to 50 feet in an area of
known aerial application activityðor by using a

risk assessment based approach.

CASA should work with Airservices Australia
and any other relevant agencies to ensure that
completed windfarms are included on suitable
aviation mapping including WAC charts and to-
pographic maps.

CASA should develop a national tall structures
web database that is accessible in real time by all
low-level aviation pilots and which captures all
wind-monitoring towers as well as completed
windfarms.  The database should also capture
other tall structures such as radio masts etc.

Background
CASA does not have a clear head of power or a
pathway for windfarm developers to ensure the
risks their developments are posing are appropri-
ately managed so as to protect legitimate activi-
ties of low-level aviation operators.

In particular, previous CASA efforts to address
this issue by requiring marking and lighting of
certain towers above a certain height and within
a certain distance of an airport misses the main
risk to aviation and this is the wind monitoring
towers as they are frequently lower than the
height trigger, but still a threat to legitimate low-
level aviation.

Wind monitoring towers are very tall in relation
to aerial application operations, are erected
within very short timeframes, are extremely dif-
ficult for any pilot to identify from the aircraft
and are often not notified to aviation users be-
cause of the lack of a Government-mandated no-
tification system and the desire of the developers
to keep their positions a secret because of com-
mercial issues.

There are two quite distinct issues arising from
windfarms that affect aerial application:

 safety of the aircraft and pilot and
 economic impact on aerial applicators.

Safety Impacts
AAAAôs view is that the case of Sheather v
Country Energy (NSW Court of Appeals) clearly
established that anyone with infrastructure pos-
ing a threat to aviation must consider the risks
that infrastructure poses to aviation safety and
respond appropriately through marking or other
measures to safeguard aviation operations.

This precedent is of critical relevance to wind-
farm developers although not apparently widely
known to them or acted upon.
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Economic Impacts
Safety is not the only consideration that is im-
posing additional risk and consequences on the
aerial application industry.

The placement of wind farms in areas of highly
productive agricultural land is leading to reduc-
tions in treatment areas of aerial application
companies with no compensation for this exter-
nalization of costs by wind farm developers.

For example, placement of a wind farm may af-
fect flight lines and application height or even
whether the application can be conducted at all -
leading directly to either an increase in cost or a
reduction in income - and sometimes both - for
aerial application operators.

As windfarm developments increase in number
and scale of footprints, the threshold of non-
viability of aerial application in an area may be
reached where it is simply not economic to base
an aircraft there.  In a highly seasonal industry
such as aerial application, operations may al-
ready be close to this threshold and windfarm
footprints may compromise the availability of a
critical service.

The need to manage spray applications to ensure
they are safe may mean that pest outbreaks such
as locusts may not be able to be effectively con-
trolled.  Windfarms may create significant gaps
in large scale treatment plansðleading to a
breakdown of an overall campaign against lo-
custs, cereal rust, noxious weeds or other pests
with massive economic implications for farmers
and the economy.

In particular, AAAA is concerned that not
enough consideration is being given through the
State planning approval processes to the impacts
of windfarms on productive agricultural land and
the aerial application industry, remembering that
it may not only be the land footprint where the
windfarm is sited, but also land surrounding that
for some kilometers where aircraft may have to
maneuver to conduct aerial application.

At the very least, windfarm developers should be
required to pay compensation to aerial applica-
tors where it can be reasonably established that
there will be an economic impact imposed on the
aerial application company by the wind farm de-
veloper.

Operational Impacts
The following potential impacts on aerial appli-
cation should be considered by all windfarm de-
velopers:

 positioning of wind farms may affect local
aerial application operations, depending on
the particular site.

 impacts could vary from affecting flight lines
to treatment height and accuracy, maneuver-
ing areas and possibly take-off and landing
splays if an airfield is nearby (see for exam-
ple, CASA CAAP 92-1 for agricultural air-
strips ï www.casa.gov.au ï search for CAAP
92-1.)

 it may not be the land or farm that the wind
farm is to be situated on that will be affected.
Neigbouring farms, especially any with bor-
ders close to the windfarm site, may suffer
significant impacts by imposed limits on the
manouvering areas of aerial application air-
craft.

 a key impact may not be the turbines them-
selves, but the positioning of any powerline
that would lead from the windfarm substation
back to the grid, or any other above ground
powerline that would be put in to support the
development. Any sections of above ground
cable should be adequately marked.

 economic impacts could include increased
costs due to longer flight times required to
manouver heavily laden aircraft around wind
towers, a loss of accuracy due to being re-
quired to fly higher for safety reasons, an in-
crease in liability due to the reduction in ac-
curacy,  or the complete loss of application
jobs due to the landholder not wanting the
area covered by windfarms to be treated.
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AAAA Activities to date
AAAA has done a lot of work to make it easier
to mark guy wires and powerlines ï including on
wind monitoring towers ï through amendment of
the national standard on marking of wires so as
to use a marker developed by Country Energy
(NSW) with the cooperation of AAAA.

There is now little practical reason why wind
towers and especially wind monitoring towers
should not to be clearly marked.

In addition, AAAA has attempted to provide
relevant information to developers through the
Wind Energy Association, but this process/
advice is voluntary and consequently will not
provide coverage of all developers.

AAAA also passes on information to members
that has been provided to it by wind farm devel-
opers on the physical location of wind monitor-
ing towers.  However, only a few developers pro-
vide this information and again there is little
doubt that many towers are going up unmarked
and unknown until hopefully spotted by pilots
during pre-application inspections.

More comprehensive safeguards must include a
mandatory national system of communication of
the position of all wind monitoring towers and
the inclusion of this on a national database acces-
sible by low level pilots.

This is a very real issue for topdressing and fire-
bombing operations - as wind monitoring in-
creases, so does the threat to legal aviation ac-
tivities.

AAAA Windfarm Notification Process

AAAA tries to assist aviation safety by advising
those of our members on our email lists of the
position of wind monitoring towers and also
wind turbines when they are under construction
and finally constructed, if advised by windfarm
developers.

Windfarm developers are encouraged to provide
these details (in lats and longs by email to
AAAA) so that AAAA can pass them on to those
members.

AAAA provides this facility on the basis of it
being information of a general nature only and
the understanding that the information, for a
range of reasons (including email failure, not all
members being covered by email, or non-use by
members, or operational shortcomings) will not
provide any guarantees of aviation safety.

FURTHER INFORMATION
If you would like more information on the vital and responsible role the

aerial application industry plays:

www.aerialag.com.au

Or contact us on:
02 6241 2100 ph.

phil@aerialag.com.au

AAAA
PO BOX 353

Mitchell ACT   2911
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