STOCKYARD HiLL WIND FARM - REVIEW OF OBSTACLE LIGHTING REQUIREMENTS

AMBIDJI

1. INTRODUCTION AND BACKGROUND

Origin Energy Ltd (Origin) has engaged The Ambidji Group Pty Ltd (Ambidji) to further
investigate alternative options for obstacle lighting of the Stockyard Hill Wind Farm. The
proposed wind farm is sited approximately 35km west of Ballarat and covers an area of
approximately 24km (north-south) by 20km (east-west). The northern boundary of the site
commences approximately 5km south of Beaufort, with the site extending to approximately
4km north of Skipton, and centred on Stockyard Hill in Victoria. Fig. 1 below shows the
location of the wind farm and its proximity to Ballarat and Ararat.

Fig. 1. Stockyard Hill Wind Farm : Site Location®

The wind farm will comprise 242 wind turbines, each with a capacity of 2.0 MW, a rotor
blade diameter of 104m and which will be mounted on 80m high towers, making a total
blade tip height of 132m AGL. The highest turbine will be approximately 567m (1861ft)
AHD. Aeronautical charts for the area indicate that there is mountainous terrain to the
north and north-west of the wind farm, with the highest peak being Mt Buangor, which is
approximately 15km from the north-west corner of the wind farm and having a maximum
elevation of 966m (3168ft) AHD.

2 Source: ERM Australia, Stockyard Hill Wind Farm, Preliminary Notification Report, Landscape and Visual
Assessment, June 2008
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Fig. 2 below provides an indicative layout of the turbines.

Indicative Turbine Location Map

Stockyard Hill Wind Farm : Indicative Turbine Layouf?

In 2008, Ambidji undertook an aeronautical impact assessment (refer Appendix B) of this
proposed wind farm.

The aeronautical impact assessment determined that the wind farm turbines:
a. Would not penetrate any OLS associated with nearby airports;
b. Would not penetrate any PANS OPS associated with nearby airports;

¢. Would not impact on nearby air routes;

% Source: Wind Power Pty Ltd.
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d. Would not impact on local aviation activities; and

e. Would require notification to CASA under “Reporting of Tall Structures”
requirements.

That report also indicated that:

a. The nearest regulated airport (Ballarat) was located more than 30km from the
wind farm;

b. The wind farm site is located outside the clearance zones for navigation aids and
air traffic control radar; and

c. As the turbine heights exceeded 110m AGL, the proposal would require
evaluation of obstacle marking and lighting requirements.

The subsequent obstacle marking and lighting evaluation (refer Appendix C) proposed two
(2) alternative obstacle lighting scenarios:

a. An obstacle lighting proposal that conformed with the general requirements of
CASA Advisory Circular AC139-18 “Obstacle Marking and Lighting of Wind
Farms” and

b. A reduced obstacle lighting arrangement supported by Declaration of a “Danger
Area”.

The evaluation of obstacle lighting in 2008 was undertaken in accordance with CASA
Advisory Circular (AC) 139-18(0) and has recommended the installation of obstacle lights
on 119 of the 242 turbines. Even though the AC has been withdrawn pending review,
CASA has indicated that provision of obstacle lighting at wind farms that are remote from a
certified or registered aerodrome is the responsibility of the proponent and the technical
requirements of the withdrawn AC should apply if the proponent wishes to install obstacle
lighting as a risk mitigator. Also included in the withdrawn AC is the statement:

“Proponents of wind farms where a turbine penetrates an OLS, and/or exceeds 110m
above ground level, should expect that CASA will require appropriate obstacle lighting
and marking to reduce the hazard to aviation, unless the circumstances at a particular
wind farm are very unusual.”

The aeronautical requirements for marking and lighting of wind farms are currently
undergoing review by the International Civil Aviation Organization (ICAO), the Department
of Infrastructure, Transport, Regional Development and Local Government (DITRDLG)
and CASA. It is understood that ICAO will be issuing an amendment to ICAO Annex 14
(Aerodromes) later this year that addresses, inter alia, wind farms. In addition, DITRDLG
recently issued a Discussion Paper “Safeguards for airports and the communities around
them” that implies an amendment to the criteria for wind turbine heights from 110m to
152m AGL as being applicable to wind farms in the vicinity of aerodromes. Further, and
as a consequence to the withdrawal by CASA of AC 139-18 in October 2008, CASA is
currently commissioning a review “Man-made obstacle risk assessments and
recommendations” that will specifically address obstacles located outside the vicinity of
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certified and registered aerodromes. These reviews, when finalised and promulgated,
may result in the need to further evaluate the marking and lighting requirements for the
Stockyard Hill Wind Farm if the project is still in the development phase. In the interim,
following discussions with CASA, obstacle marking and lighting evaluations based on the
CASA withdrawn AC are considered appropriate if the wind farm is determined to be a
potential hazard as defined in relevant CASA documentation.

Origin has provided a Scope of Works for this required lighting investigation - the full terms
of reference are attached at Appendix A. The following is an abbreviated summary of the
investigation requirements:

a. Provide a summary of international standards for wind farm lighting and
applicability to Stockyard Hill Wind Farm;

b. Provide a summary of CASA’s current views on wind farm lighting;
Summarise obstacle lighting arrangements at other Australian wind farms;

Determine suitable alternative lighting arrangements for Stockyard Hill Wind
Farm;

e. Consider the type (e.g. intensity, shielding) of lighting for Stockyard Hill Wind
Farm;

f. Provide appropriate drawings to identify turbines to be lit;

g. Provide an indication of what lighting considered in Steps a — f above may be
acceptable to CASA; and

h. If appropriate, conduct a safety case for the Stockyard Hill Wind Farm in relation
to the preferred lighting arrangements.
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2. METHODOLOGY

This review covered a wide range of assessments and the methodology employed to
capture the requisite information and data, and for the preparation of appropriate
documentation included:

1.

A review of international and national aviation documentation applicable to
aeronautical hazard assessments and obstacle marking and lighting
requirements, with particular consideration of wind farms and wind turbines;

Discussions with CASA and a review of their current position for marking and
lighting of obstacles and, in particular, wind farms;

Contact with Australian wind farm developers and operators to ascertain the
existence or otherwise of obstacle lighting and what standards were applied;

Contact with nearby aerodromes and operators to ascertain the volume and type
of air traffic in the vicinity of the Stockyard Hill Wind Farm; and

Consideration of alternative lighting arrangements for Stockyard Hill, given the
current status of CASA advice and recommendations pertaining to wind farms
remote from aerodromes.
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CONSIDERATION OF OBSTACLE LIGHTING REQUIREMENTS FOR WIND FARMS

Comparison and Summary of International Standards for Obstacle Lighting of Wind
Farms

ICAO is currently reviewing the standards and recommended practices for obstacle
marking and lighting, including consideration of wind farm requirements. At this stage, it is
understood that an amendment to ICAO Annex 14 (Aerodromes) will be issued later this
year.

As part of this Stockyard Hill Wind Farm study, a review has been undertaken of the
standards and recommended practices in several countries and is included at Appendix D.
The main issues that have emerged from this review of international practices are:

= While the general obstacle marking and lighting requirements of ICAO are applied,
there appears to be considerable variation between countries as to the determining
criteria relating to the height and the spacing of wind turbines that are recommended
to be lit;

= Some countries (New Zealand, UK and USA) are taking into account the impact on
visual amenity of obstacle lighting and require an assessment to be made of the wind
farm on the grounds of “by virtue of its nature and location”. In essence, this has been
interpreted to mean that if the wind farm is not within the vicinity of an aerodrome (i.e.
more than approximately 30km from an airport) or air traffic routes, then the turbines
should “not be routinely lit” but rather an assessment made to assess the hazard
based on its “nature and location” and to justify provision of obstacle lighting. Factors
that are taken into account for such an assessment include the total height of the
turbine, the wind farm location with regard to aerodromes and air routes, the volume
and type of air traffic in the area, the surrounding terrain, the number of wind turbines
in the wind farm and environmental restrictions; and

= Several countries (Canada, Norway and USA) have approved an alternative to
obstacle lighting that is required to operate at night or in low visibility conditions. This
alternative uses a radar-sensing obstacle lighting system that is activated by the
presence of an aircraft in proximity of the wind farm. This system results in the
obstacle lighting being in a quiescent state until activated when it provides both a
visual and aural warning to the pilot. This results in reduced visual amenity and
environmental issues and reduced operating costs.

Consideration of CASA’s Current Views on Wind Farm Lighting.

CASA is Australia’s aviation safety regulator and is responsible for setting standards
applicable to the protection of airspace and the safety of aircraft and airport operations.
ICAO sets the international standards and recommended practices and Australia, as a
member state, applies the international standards to Australian aviation except where a
“Difference” is formally lodged with ICAO.
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For the Australian aviation environment, the general standards for obstacle marking and
lighting are prescribed in CASA’s Manual of Standards (MOS), and in respect of obstacles
or potential hazards such as wind farms, MOS Part 139, (Aerodromes) will apply. In
December 2005, CASA produced a Draft Advisory Circular AC139-18(0) providing
guidelines for “Obstacle Marking and Lighting of Wind Farms”. After consideration of
industry comment on the draft, the document was formally promulgated in July 2007. This
AC was withdrawn by CASA in September 2008 when CASA indicated that a review would
be undertaken of safety issues associated with obstacles remote from an aerodrome. This
review is currently in progress. At the time of withdrawal of the AC, CASA issued the
following statement* on their web page:

"Taking a fresh look at wind farms”

“CASA is reviewing the way in which wind farms located near aerodromes are
assessed and regulated. An aadvisory circular relating to the marking and lighting of
wind farms has been withdrawn. CASA CEOQO Bruce Byron has directed that an
appropriate safety study into the risk to aviation posed by wind farms be conducted as
a basis for developing a new set of guidelines. The advisory circular was published to
provide guidance to wind farm developers on the potential hazards to aviation and to
provide advice on the means of marking or lighting wind farms. Under Civil Aviation
Safety Regulation Part 139, CASA’s jurisdiction only applies to structures within
approximately 30 kilometres of an aerodrome. That means CASA cannot currently
mandate the lighting or marking of structures outside this distance. However, the
advisory circular gave the impression CASA could require the lighting of obstacles not
in or near the vicinity of an aerodrome.

In addition, some recent industry complaints considered by CASA's Industry
Complaints commissioner identified a number of other issues with the circular. On this
basis Bruce Byron directed advisory circular 139-18 be withdrawn and a safety study
be conducted. This will include appropriate consultation with the aviation industry and
other stakeholders."

Since issue of the above statement, there has been additional correspondence relevant to
obstacle marking and lighting of wind farms between the wind farm industry and CASA,
the following being considered applicable to the Stockyard Hill Wind Farm:

“The Civil Aviation Safety Authority’s (CASA) statutory power to require obstacle
marking and lighting on obstacles under Civil Aviation Safety Regulation Part 139 only
applies within the vicinity (approximately 30km) of an aerodrome. CASA cannot
mandate the lighting or marking of structures outside the vicinity of aerodromes. It is
CASA'’s view that this is a decision for, and the responsibility of, the developer. Any
associated requirements placed on developers by planning authorities, insurers or
financiers are beyond CASA’s scope.

In 2007, CASA published Advisory Circular 139-18 to provide guidance to wind farm
developers on their hazardous potential for aviation and to provide guidance on
means of marking or lighting them to mitigate such hazards. The advice contained

* Source: CASA Briefing Newsletter, October 2008
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within that circular gave the impression that CASA could require the lighting of
obstacles not in or near the vicinity of an aerodrome. CASA’s Industry Complaints
Commissioner (ICC) has since considered industry complaints regarding AC 139-18
which identified a number of issues with the circular. After considering the report of
the ICC, the Chief Executive Officer (CEO) has directed that CASA withdraw Advisory
Circular 139-18.

The CEO also directed that CASA now undertake an appropriate safety study into the
risk to aviation posed by wind farms and develop a new set of guidelines. This
process will include appropriate consultation with industry and stakeholders on wind
farms and a risk management approach with respect to aviation.”

Additionally, in response to specific queries as to lighting standards to apply to wind farms
that are remote from an aerodrome in the absence of the AC, CASA has advised:

“Even though a CASA assessment is not required it is important to point out the wind
farm developer may have a duty of care to local aviators, such as aerial spraying and
private flight operators, whose aeroplane landing area may be located in the vicinity of
the proposed wind farm, and who may want the wind turbines made conspicuous for
night flying and during periods of low visibility.

If the wind farm developers wish to provide additional conspicuity this may be
achieved by installing obstacle lighting which meets the standards set out in the
CASA Manual of Standards (MOS) Part 139 Aerodromes, Chapter 9, Section 9.4 —
Obstacle lighting.”

and

“... the Advisory Circular information (i.e. AC139-18) is still valid as a recommendation
if the proponent wishes to do so as a risk mitigator...”

Based on the above, CASA’s current position on obstacle lighting of wind farms that are
remote from an aerodrome (as for the Stockyard Hill Wind Farm) is summarised as:

a. CASA cannot mandate obstacle lighting for wind farms that are “not within the
vicinity” of an aerodrome;

b. Provision of such lighting is a decision for, and the responsibility of, the
developer;

c. Any associated requirements placed on developers by planning authorities,
insurers or financiers are beyond CASA’s scope;

d. A wind farm developer may have a duty of care to the aviation industry or local
operators in terms of ensuring obstacles are made conspicuous; and

e. Obstacle marking and lighting requirements as specified in the CASA Manual of
Standards Part 139, Section 9.4 applies.



STOCKYARD HiLL WIND FARM - REVIEW OF OBSTACLE LIGHTING REQUIREMENTS

AMBIDJI

3.3 Obstacle Lighting Arrangements at other Australian Wind Farms.

Ambidji has reviewed the provision of obstacle lighting at some 50 Australian wind farms,
both existing and currently in the course of construction. A summary of this review is at
Appendix E.

In general, obstacle lighting has been provided or will be provided in accordance with the
recommendations of AC139-18 for wind farms with turbine heights in excess of 110m
AGL. There is at least one known instance of non-provision of obstacle lighting of wind
farms where the height of the wind turbines exceeds the “Tall Structure” determining
height of 110m AGL. The proponents’ submission to the State Government planning
authority seeking approval for this wind farm (Capital Wind Farm), which is currently under
construction, indicates the foIIowings:

“CASA’s submission did not find that the wind farm would be a hazard or an obstacle,
nor is the wind farm located within the vicinity of an aerodrome, or in proximity to
airspace used by aircraft at night. The wind farm is also located in hilly terrain, where
numerous local features are taller than most of the turbines”

This current investigation has determined that these circumstances also apply to the
Stockyard Hill Wind Farm.

A similar finding by CASA appears to have been made in respect of the proposed wind
farm at Gunning in NSW. This project, which is understood to be still in the planning
stage, includes provision for some 32 turbines with a maximum height of 120m AGL. The
Environmental Impact Statement for this project indicated that:°

“Based on the information supplied, CASA has assessed the potential for the proposed
structures to represent hazardous objects due to location, height or lack of markings or
lighting. CASA has advised that the structures do not represent obstacle or hazards
and no restrictions or conditions have been applied to them. However, CASA has
requested that details of the structures be provided prior to construction so that
structures can be recorded on relevant databases and maps.”

There have also been instances where wind farms with turbine heights less than 110m
have been fitted with lighting. These wind farms were constructed during the 1990’s and
prior to the issue of the CASA Advisory Circular applicable to wind farms. The wind farms
concerned are sited in the vicinity of airports.

A generally applied condition for insurance, financing, local or State government planning
approval for a wind farm development is that the project accords with applicable aviation
safety regulations; hence industry generally will seek CASA comments on wind farm
proposals as part of the planning process.

® Letter from Renewable Power Ventures to NSW Department of Planning, 26 May 2006
® Gunning Wind Farm Environmental Impact Statement — Chapter 12, February 2004, Delta Electricity
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3.4 Aircraft Operations in the Vicinity of Stockyard Hill Wind Farm

This section of the report attempts to provide an appreciation of the aircraft operations
that occur in the vicinity of the Stockyard Hill Wind Farm. This is quite a complex task
as records are not kept of all operations in the area. Nevertheless, Appendices F and
G have been prepared to address this topic and can be summarised as:

1.

2.

Stockyard Hill Wind Farm is in an area where the number of aircraft
operations is considered to be relatively low.

With the exception of authorised low flying operations, all aircraft operating in
the area are required to operate at a height that significantly exceeds the
maximum height of the wind turbines at Stockyard Hill Wind Farm:

i. The World Aeronautical Chart (WAC) for the area indicate a
“Maximum elevation for Obstacle” for the Grid of 3699 ft (approx.
1128m) AHD, some 2838ft (865m) higher than the highest turbine
proposed for Stockyard Hill Wind Farm;

ii. Designated air routes in the area have a minimum LSALT of 4100ft
(1249m) AMSL which provides a minimum clearance above the
turbine tip height of 2239ft (683m) for IFR operations; and

ii. For night VFR operations, a minimum clearance of 1000ft (305m)
above the turbine tip height is required. Given the existence of
higher terrain in the area, prudent pilots would be operating at much
higher altitudes for night VFR operations.

Pilots undertaking low level flight operations require special endorsement and
are required to fully familiarise themselves with obstacles in the vicinity of
their operations.

Stockyard Hill Wind Farm is located in a high terrain area with nearby
mountains that are significantly higher than the highest turbines.

The number of VFR aircraft operations at night in the vicinity of the wind farm is
considered to be low at approximately 20 - 30 operations per week. Allowing for
an aircraft to overfly the wind farm in 10 - 15 minutes this would result in a total
“exposure” to, or transit time over, the wind farm of approximately 456 hours per
annum. The majority of these operations are likely to be at altitudes well in
excess of the highest turbine at Stockyard Hill Wind Farm.

The number of IFR aircraft operations at night in the vicinity of the wind farm is
considered to be low at approximately 90 - 100 operations per week. Allowing for
an aircraft to overfly the wind farm in 5 - 10 minutes this would result in a total
“exposure” to, or transit time over, the wind farm of approximately 790 hours per
annum. The majority of these operations are likely to be at altitudes well in
excess of the highest turbine at Stockyard Hill Wind Farm.

During the 2008 evaluations, consultations were held with some of the operators in the area.
They were generally aware of the proposed wind farm development and indicated that wind
farms were more readily visible by day than power lines, masts and towers. They also
indicated a requirement to meet CASA recommendations. As a risk mitigation action, it is
appropriate to formally advise all stakeholders of the proposal to establish the wind farm.
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Consideration of Alternative Lighting Arrangements for Stockyard Hill Wind Farm.

The previous obstacle lighting evaluation for Stockyard Hill Wind Farm proposed two (2)
alternative lighting arrangements:

1. An obstacle lighting proposal that complied with the general recommendations of
the CASA AC139-18 “Obstacle Marking and Lighting of Wind Farms; and

2. Areduced lighting arrangement supported by the declaration of a Danger Area.
Additional obstacle lighting arrangements that could be considered are:

1. An alternative lighting system that would only operate at night or in low visibility
conditions and when an aircraft is in the proximity of the wind farm. Such a
system has been approved for use in US, Canada and Norway. The lighting
arrangement is as for 1. above, but the lights are activated by the presence of an
aircraft in the proximity of the wind farm, thereby reducing the environmental
impact. Further details of this lighting system are included in Appendix D.

2. Provision of NO obstacle lighting on the grounds that:

a. The Stockyard Hill Wind Farm turbines will not penetrate prescribed
airspace;

b. The wind farm is located remote from nearby aerodromes (i.e. more than
30km) and well outside OLS and PANS OPS surfaces;

c. The Lowest Safe Altitudes for aircraft operations in the area at night and low
visibility conditions are significantly higher than the highest turbines;

d. There is higher and unlit terrain in the vicinity of the wind farm; and

e. A current Discussion Paper issued by DITRDLG implies a revision to the
determining height at which wind turbines will require fitment of obstacle
lighting; a height that exceeds the turbine heights proposed for Stockyard Hill
Wind Farm.

In addition, CASA has previously approved non-provision of obstacle lighting at a wind
farm on grounds 2a. — 2d above. These grounds are equally applicable to the Stockyard
Hill Wind Farm.

Type of Lighting for Stockyard Hill Wind Farm.

The standards and characteristics for aviation obstacle lighting in Australia are defined in
CASA MOS 139, Chapter 9, Section 9.4. Provision of obstacle lighting that departs from
these standards and recommended practices is unlikely to be acceptable to CASA unless
there are extenuating circumstances. Wind turbine obstacle lighting is to comprise two
flashing red, medium intensity lights, simultaneously flashing, nacelle mounted. The
lighting layout is required to define the extent of the wind farm, the highest terrain point(s),
with spacing between lit turbines not to exceed 900m. Where the turbine spacing exceeds
900m, the wind farm is to be treated as a group of smaller wind farms within the overall
wind farm site.
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It is known that in some cases consideration has been given to lower intensity light fittings
for obstacle lighting in areas where there have been environmental impacts to local
communities. The CASA standards include consideration of potential environmental
impacts; e.g. minimum lighting below the horizontal plane, and reduction of reflective
effect from turbine blades.

The required characteristics of obstacle lighting are included in the Obstacle Marking and
Lighting Evaluation at Appendix C.

Identification of Turbines to be lit for Stockyard Hill Wind Farm.

The Obstacle Marking and Lighting Evaluation at Appendix C was undertaken in
accordance with the withdrawn CASA Advisory Circular AC139-18. This AC recommends
an obstacle lighting layout that:

1. Defines the “... general definition and extent of the objects”;

2. Provides an “.. interval between obstacle lighted turbines not exceeding 900m”;
and

3. Includes the “... most prominent (highest for the terrain) turbine.”

Should CASA recommend the provision of obstacle lighting at Stockyard Hill Wind Farm,
application of these criteria to the wind turbine layout enables identification of the turbines
to be lit. Such a lighting plan was indicated in the obstacle lighting evaluation report at
Appendix C. If a new Advisory Circular is produced by CASA relating to Obstacle Marking
and Lighting of Wind Farms as a consequence of the current reviews, it may be necessary
to reconsider the obstacle lighting requirements for Stockyard Hill Wind Farm.

Obstacle Lighting for Stockyard Hill Wind Farm that may be Acceptable to CASA.

As the Stockyard Hill Wind Farm is not within the vicinity of an aerodrome, the turbines do
not penetrate prescribed airspace, there is higher and unlit terrain within the vicinity of the
wind farm, and aircraft operating at night are required to operate at altitudes significantly
higher than the highest turbine, then it is submitted that there is NO operational
justification for obstacle lighting.

Additionally, the current review of the CASA standards and recommended practices
applicable to wind farms may result in changed criteria; i.e. an increase in height from
110m to 152m AGL. The turbines proposed for Stockyard Hill Wind farm will have a
maximum height of 132m AGL, which is below the 152m criterion. It is acknowledged that
the proposed revised criterion considers wind farms within the vicinity of an aerodrome.

Regardless of the outcome of any submission to CASA recommending that obstacle
lighting not be provided for the Stockyard Hill Wind Farm, there will still be a requirement
for notification to CASA and Defence of the “Tall Structure” classification so that the
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location and height details of the wind farm can be included in relevant aeronautical charts
and information publications (AIP’s).

Material to be provided to CASA for the Preferred Lighting Arrangements for
Stockyard Hill Wind Farm

Under current CASA regulations, standards and recommended practices, the developer of
a wind farm is required to notify CASA (and Defence) in terms of the potential hazard to
the safety of aircraft or airport operations. This process involves submission of the
following CASA documentation:

1. CASA Form 406 “Operational Assessment of Existing or Proposed Structure”;
and

2. CASA AC139-08(0), Attachment A, “Reporting of Tall Structures”.

These submissions would be supported by an Aeronautical Impact Assessment and
an Obstacle Marking and Lighting Evaluation as contained in this report.

Subsequent to the consideration by CASA of this wind farm development proposal and
the decision by Origin to proceed with construction, additional and separate
notification to CASA will be required relating to the use of cranes (temporary
obstacles) during the on-site wind farm development and the wind turbine construction
process if the crane height exceeds 110m AGL.
Post-construction information to be provided to CASA includes:

1. *“as constructed” coordinates of each tower (in latitude and longitude);

2. the final height in M AHD of each turbine; and

3. the ground level of the site in M AHD for each tower.
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APPENDIX A

Origin Energy: Terms of Reference

Stockyard Hill Aviation Hazard Lighting

Background

The proposed Stockyard Hill Wind Farm (SHWF) is sited approximately 35Km west of
Ballarat township and encompasses an area from approximately 5km south of the township
of Beaufort to approximately 4km north of Skipton, and is centred around Stockyard Hill in
Victoria.

The wind farm will comprise 242 wind turbines with a rotor blade diameter of 104m and
which will be mounted on 80 m high towers, making a total height of 132m AGL.

The lighting of some 119 towers in accordance with CASA’s Advisory Circular AC 139-18(0)
Obstacle Marking and Lighting of Wind Farms is anticipated to cause some concern with
residents and planning authorities, due to potential impacts on inter alia, amenity and fauna.

The Ambidji Group Pty Ltd (Ambidji) has undertaken two aviation assessments for the
project, (i) Aeronautical Impact Assessment (December, 2008), and (ii) Obstacle Marking
and Lighting Evaluation (December, 2008).

Ambidji proposed two alternative lighting scenarios:
(i) following the ‘repealed’ Advisory Circular AC 139-18(0)
(i) declaration of a Danger Area and reduced lighting.

The Work Scope

In relation to aviation hazard lighting (‘lighting’) for the Stockyard Hill WF, Origin would now
like to investigate alternative options for lighting that may be acceptable to CASA. As part of
developing a case for alternative lighting approaches, a number of steps are suggested
(which collectively should support a case for a preferred lighting arrangement):

1. Summarise what standards are applied elsewhere in the world for wind farm lighting
and whether such standards could be applied for the Stockyard Hill Wind Farm. This
should also include an outline of any likely changes that may occur internationally
and within Australia, and what implications this may have for the Stockyard Hill Wind
Farm.

Provide an outline of CASA’s current views on wind farm lighting.

Review and discuss what lighting arrangements have been proposed and
implemented at other wind farm developments in Victoria and elsewhere in Australia.

4. Determine alternative lighting arrangements that may be most suitable for the
Stockyard Hill Wind Farm.
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5. Consider the type of lighting that may be considered appropriate to use for lighting
arrangements for the Stockyard Hill Wind Farm in Step (4) above, and where, such
wind farm lighting types have been used in Australia and overseas. This may
include, but limited to the intensity and shielding.

6. For Step (4) above, provide suitable scaled topographic maps with the individual
tower locations marked, indicating which towers would have hazard lighting.

7. Based on Steps 1 to 6 above, provide an indication of what CASA may accept as an
alternative to the repealed CASA Advisory Circular AC 139-18(0) Obstacle Marking
and Lighting of Wind Farms.

8. Conduct a safety case for the Stockyard Hill windfarm and implications for hazard
lighting in relation to the preferred lighting arrangements in Step (4) above.

9. Presentation to CASA in an attempt to get acceptance of the suggested lighting type
and arrangement.

10. Application to CASA on the preferred option.

Deliverables
Provide a concise report documenting the findings of each part of the study.

All references are to be identified in a Reference section in the report.

A Glossary of technical terms is to be provided.

Cost & Timing

The Tenderer will need to clearly outline the process, timing and cost (fixed and rates) for
each step outlined above and any other additional steps that the Tenderer believes would be
appropriate.

Timing of Proposal

TBD

Timing to submit final lighting proposal to CASA
7 August 2009.





