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1. Introduction

Lightsource Development Services Australia (Lightsource bp) have engaged GHD Pty Ltd (GHD) to prepare this
application for development approval for the installation of a meteorological mast structure (met mast) and
associated infrastructure (the proposal) to support progression of the Narrogin East Renewable Energy project.

The proposal comprises the installation of a 150 metre lattice mast supported by guy wires at a location
approximately 18 kilometres east of the town of Narrogin. The proposal is ‘development’ for the purpose of the
Planning and Development Act 2005 (PD Act) and requires development approval under the Shire of Narrogin
Local Planning Scheme No. 3 (LPS3).

This report provides description and commentary on the following matters:

—  Site details and locational information/context.
—  Description of the applicable regulatory, planning and environmental attributes.
—  Consideration against the relevant planning and broader regulatory framework.

— Justification for the project against various strategies, policies and regulatory requirements of the State
government and Shire of Narrogin.

1.1  Scope and limitations

This report has been prepared by GHD for Lightsource Development Services Australia Pty Ltd and may only be used and
relied on by Lightsource Development Services Australia Pty Ltd for the purpose agreed between GHD and Lightsource
Development Services Australia Pty Ltd.

GHD otherwise disclaims responsibility to any person other than Lightsource Development Services Australia Pty Ltd arising in
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

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

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

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

Accessibility of documents

If this report is required to be accessible in any other format, this can be provided by GHD upon request and at an additional
cost if necessary.

2. Background

The proposal involves the construction of a met mast in association with the Narrogin East Renewable Energy
project. The purpose of installing the met mast is to monitor wind conditions at the site to inform the potential
development of a hybrid renewable energy facility, including wind generation, solar and battery energy storage
(collectively, the Narrogin East Renewable Energy project). The project will support the West Australian State
Government’s legislated Net Zero target by 2050 under the Climate Change Bill (2023) by adding to the stock of
sustainable, affordable and reliable energy sources.

The Shire of Narrogin has previously granted approvals for met masts at two other locations also associated with
the Narrogin East Renewable Energy project. Details of the existing approvals are set out in Table 1.
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Table 1 Existing development approvals

DA Proposed Development Location Determination Determination date
Reference

A235- Meteorological Mast Tower | Lot 14816 on DP 205933 | Approved subject | Ordinary Council Meeting

DA30/23-24 (Central) Marramucking Road, to conditions 26 June 2024
BOUNDAIN

A212- Meteorological Mast Tower | Lot 15842 on DP 171405 | Approved subject | Ordinary Council Meeting

DA30/23-24 (East) Williams-Kondinin Road, @ to conditions 26 June 2024
BOUNDAIN

3. Subject site and location

The met mast is proposed to be located within the land parcel formally described in Table 2, located as shown in
Figure 1 and Figure 2. The site of the proposed met mast is approximately 17.8 kilometres east of the Town of
Narrogin.

The landscape is characterised by relatively flat, cleared farmland interspersed with areas of densely vegetated
woodlands. Roads in the area are typically lined with mature vegetation.

The met mast is located approximately 3.32 kilometres north of Narrogin-Harrismith Road and is well set back from
local roads, being approximately 1.19 kilometres from Boundain Road and 1.77 kilometres from Cannell Road.
The subject site is largely cleared farmland featuring dense patches of woodland to the north, east and south of
the proposed installation site. The vegetated areas serve as natural screening for the proposed met mast when
viewed from the north, south, east and west. No rural residence has been identified within a 2.0 kilometre radius of
this proposed location.

Table 2 Location details

Met mast -32.916971 6419 122527 64.7853 ha
117.364529

A Certificate of Title for the lot is included as Appendix A. Completed development application forms are included
as Appendix B.
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Figure 1 Proposed location — Regional context

Figure 2 Proposed location — Local context
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4, Proposal description

The principal role of the met mast is to record site-based weather data to assist with wind and solar yield estimates
for renewable energy projects. Data is collected predominantly via a series of anemometers and wind vanes
located at intervals along the met mast. Additional sensors that may be installed along the met mast include
temperature and pressure sensors. Compiling the data will be data logger and wireless communications kits to
transfer the data to cloud storage as well as a hard backup.

4.1 Infrastructure

The proposed met mast will be of a slimline steel lattice design up to 150 metre high supported by guy wires. Guy
wires supporting the structure will terminate at nine anchor footings, with the furthest footing being 120 metres
from the base of the met mast. The mast and guy wires will be fixed to the ground by ten concrete footings (nine
for the guy wires and one for the met mast).

The mast is intended to be temporary for up to four years and consist of:

— A steel lattice framework

—  Anti-climb barrier

—  Mounting boom for meteorological monitoring equipment

—  Guy-fixing system (including anchor footings and guy wires)
— Data and electrical cabling

—  Stock proof fencing

The installation will not require clearing of any existing vegetation on-site.

The met mast will be similar in appearance as met masts already established in Narrogin, and elsewhere in the
wider Wheatbelt region, as shown in Figure 3.

Plans and elevations for the 150 metre met mast relating to its general arrangement, configuration for the guy
wires, footing schedule and foundation design are in Appendix C.
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Figure 3 Example of existing met mast in the Shire of Narrogin from public viewpoints at 1.0km (left) and 250m (right). May
2024

4.2  Construction and operation

The met mast construction takes place with 4WD utes and trailers, a 20-30 tonne excavator, and deliveries of
concrete and the lattice structure by truck to install the foundations for the mast. A crew of up to four people will
use a derrick pole and winch to section the mast up to the target height, individual anemometers and other
measurement devices will be installed by hand using a capstan winch. In total, site works is expected to take
between two and four weeks depending on weather and site conditions.

Construction activities at the location will be limited to installation and maintenance, should it be required. Minimal
excavation is involved with works limited to a 1.6 metre x 1.6 metre foundation of up to 1.2 metre depth to install
the mast base, and nine anchor pits to install the guy wire footings. No new access or permanent access roads will
be created as part of the installation. No clearing of native vegetation or crossing of watercourses will be required
for the met mast construction. Once installed, the met mast will be remotely operated.

All works are conducted to ASNZ standards of earthing system design and will comply with (AS/NZS 1768-2021 ClI
3.5.3), and anchor foundations (AS/NZS 1768-2021).

The met mast will be unstaffed during operation with only periodic maintenance requiring site access. Upon
completion of the weather monitoring program, the met mast will be deconstructed, and foundations removed and
backfilled using similar equipment for installation.
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5. Legislative considerations

5.1 Planning and Development Act 2005

The PD Act sets the basis of the planning system including the role and functions of decision-makers. Section 4
(Terms Used) of the PD Act provides that;

‘development means the development or use of any land, including —

(a) any demolition, erection, construction, alteration of or addition to any building or structure on the
land;

(b) the carrying out on the land of any excavation or other works’

The carrying out of works for the project will involve the excavation of land and the installation of structures. Works
that are consistent with the term development are subject to development approval, unless specifically exempt.

5.2  Civil Aviation Safety Regulations 1998

The Civil Aviation Safety Regulations 1998 (CASR) provide regulatory controls for aviation safety in Australia.
Regulation 129.165 provides the scenarios in which the Civil Aviation Safety Authority (CASA) must be notified of
proposed objects and structures.

(1) This regulation applies if a person proposes to construct or erect an object or structure that:
(&) will have a height of 100 metres or more above ground level;

(2) The person must, as soon as practicable after forming the intention to construct or erect the proposed
object or structure, give written notice to CASA of the following:

(a) the proposal,
(b) the proposed height and location of the object or structure;

As noted, the proposed met mast is 150m in height. Lightsource bp will liaise with CASA on any further
requirements relating to air safety. Aviation safety measures taken by the project are described in section 7.3.
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6. Planning considerations

6.1  Strategic considerations
6.1.1 State Planning Strategy 2050

The State Planning Strategy 2050 (Western Australian Planning Commission, Government of Western Australia,
2014) outlines the context, goals, and strategic direction for planning across Western Australia. It outlines a vision
of sustained growth and prosperity, with a strong emphasis on the development of renewable energy infrastructure
to support the State’s ongoing sustainable development. A key strategic goal identified in the Strategy is the
creation of strong and resilient regions through economic diversification and the effective use of regional strengths.

By facilitating the development of a renewable energy facility, the proposal is consistent with the strategic goals
and directions of the Strategy.

6.2 State Planning Policies

6.2.1 State Planning Policy 2.5 — Rural planning

State Planning Policy 2.5 — Rural Planning (SPP2.5) seeks to protect and preserve Western Australia’s rural land
assets due to the importance of their economic, natural resource, food production, environmental and landscape
values. This policy applies to the proposal, which is located on land zoned Rural under LPS3.

The proposal would have an insignificant impact on rural land supply and value within the Shire, due to its small
footprint. The proposal does not involve any activities or land uses that would impact or constrain the use of
surrounding rural land.

6.2.2 State Planning Policy 3.7 — Bushfire

State Planning Policy 3.7 — Bushfire (SPP3.7) seeks to guide the implementation of effective risk-based land use
planning and development to preserve life and reduce the impact of bushfire on property and infrastructure. It
applies to all land designated as bushfire prone by the Department of Fire and Emergency Services (DFES)
Commissioner as highlighted on the Map of Bush Fire Prone Areas.

The proposal is not located within a designated Bush Fire Prone area. Further, installation and operation of a met
mast does not include habitable buildings or represent a high-risk land use, therefore is not considered to
introduce bushfire hazards to adjacent areas. Notwithstanding, the project is investigating co-location opportunities
for bushfire detection cameras to be installed on the met mast for identifying first signs of bushfire in the region.

Based on the above, there are no reporting requirements or implications arising under SPP3.7.

6.2.3 Position Statement: Renewable Energy Facilities

The position statement applies to the development or redevelopment of all renewable energy development
facilities in Western Australia. The key intent of the position statement is to facilitate growth of the evolving
renewable energy industry in Western Australia through implementation of policy measures via planning
instruments administered by local government

Lightsource bp has completed the following preliminary assessments to inform the placement of the met mast
location and the future design of the potential wind farm project:

— A planning and environmental assessment, including cultural and heritage constraints.
— An Aviation Impact Assessment specific to the met mast

A summary of the key planning and environmental considerations set out in the position statement as applicable to
the proposed met mast are outlined in Table 3. This application does not on its own constitute a renewable energy
facility, but the purpose of the met mast is to inform the feasibility of renewable energy generation.
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Table 3 Position Statement: Renewable energy facilities

Community consultation

Environmental impact

Visual and landscape impact

Noise impact

Public and aviation safety

Heritage

Construction impact

Lightsource bp has held discussions with involved landowners, the electricity service
provider and the Shire of Narrogin about the potential development of a hybrid
renewable energy project. Consultation with the community and key stakeholders has
been ongoing as the Project develops and readies itself for the submission of primary
environmental and development approvals for the Narrogin East Renewable Energy
Project.

The proposed met mast is located on cleared farmland and constitutes a very small
development footprint of the subject lot. The construction and operation of the met mast
will not require clearing of any native vegetation or impact on any significant
environmental values or water resources. There is no significant risk of soil erosion or
land degradation. The met mast construction will utilise existing site entrances and
access roads and is not expected to have significant impact on neighbouring landowners
or nearby woodland or nature reserves.

The proposed met mast location is well set back from the nearest main road (>3.0
kilometres) and local roads (>1.0 kilometre). There are no rural residences identified
within a 2.0 kilometre radius of the proposed location. The closest rural residence is
located 2.16 kilometres north east of the proposed met mast. At this distance, the visual
impact of the met mast will be negligible.

The met mast is only temporary and once installed will have a low level of visibility and
limited visual impact on the rural landscape due to the slimline and semitransparent
lattice design. Given the distance from rural residences and separation from roads in the
region, no significant visual or landscape impact is anticipated from the proposed
development. The proposed met mast is also located greater than the minimum
recommended distance of 1.5 kilometres from sensitive receptors, which is the principle
applied in relation to separation distance for noise and visual impact under the Position
Statement: Renewable energy facilities, noting that this separation distances relates
more so to wind turbines, not met masts which are notably less prominent.

The proposed met mast itself will not have any noise impact on neighbouring land.

Noise impacts associated with the Narrogin East Renewable Energy project will be
studied in accordance with applicable legislation and standards as the Project develops.

An Aviation Impact Assessment (Appendix D) was completed to address two other met
mast locations associated with the Narrogin East Renewable Energy project (June 2024
approvals). The met mast subject of this application is not specifically identified in the
2024 assessment but is; in a comparable location, of a lesser height and ground level,
and subject to the same assessment framework. As such, the findings of the previously
completed Aviation Impact Assessment can be applied to this location.

Relevant findings of the assessment are summarised below:

- No certified airport is located within 30 nm and no aircraft landing area is identified
within 3 nm of the met mast site.

- The met mast is not anticipated to affect the operations of the Narrogin Airport.

- Markings and lighting are not mandatory, however markings are recommended for
aviation safety and voluntary provision of obstacle lighting should be considered.

- Due to the height of the met mast, the Civil Aviation and Safety Authority (CASA)
must be notified of its proposed construction in accordance with Part 139.165(1)(2)
of the Civil Aviation and Safety Regulations (1998) (CASR).

- Upon construction, details of the met mast coordinates and elevation should be
provided to Airservices Australia.

Proposed installation is not within a designated bushfire prone area and will not create a
bushfire risk to land in the local area that is bushfire prone.

An Aboriginal cultural heritage and European heritage preliminary desktop assessment
has been undertaken for the general area for the proposed mat mast location. No
registered heritage sites have been listed in the area. Further assessment of heritage
values of the wider region are being completed as part of the broader investigation for
the Narrogin East Renewable Energy project.

The met mast construction will have minimal and limited impact on the subject land and
surrounding areas. Installation and testing of the guyed mast will take 2 — 4 weeks and
no significant increase to traffic is expected during the construction and operation of the
met mast. Existing site accesses and internal access tracks will be used to deliver and
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construct the structure. No new access roads or site entrance will be created as part of
the installation. The met mast once installed will be remotely operated. No significant risk
of soil erosion or land degradation is anticipated from the limited excavation required.
The works and installation footprint constitute a very small portion of the overall land
parcel.

6.3 Local planning context

6.3.1 Shire of Narrogin Local Planning Strategy

The Shire’s Local Planning Strategy was endorsed in 2020, providing a strategic planning direction for the Shire
over the next 10 - 15 years. In establishing the local context for the Local Planning Strategy, the document
references the vision formed in the development of the Shire of Narrogin Strategic Plan 2017- 2027, ‘To be a
leading regional economic driver and a socially interactive and inclusive community.’

One of the areas addressed in the Economic Development section of the Strategy is Agriculture. The vision
established for agriculture is:

To protect and achieve ecologically sustainable use of all productive agricultural land in the Shire whilst
providing diverse and compatible development opportunities in agricultural areas which promote the local
economy.

The met mast proposal aligns with the Strategy, having a low impact on the surrounding rural landscape and
agricultural land uses, while enhancing efficiency of the wider energy project. The Narrogin East Renewable
Energy project itself diversifies the existing economy through a sustainable industry.

6.3.2 Shire of Narrogin Local Planning Scheme No. 3

The LPS3 was originally gazetted in May of 2023, controlling how land can be used and developed across the
Shire, and setting out specific requirements for development applications depending on existing land use and
zoning.

6.3.2.1 Land use permissibility

The proposal does not align with any use class listed under LPS3 and is expected to be considered a ‘use not
listed’ by the Shire. As according to LPS3:

The local government may, in respect of a use that is not specifically referred to in the zoning table and that
cannot reasonably be determined as falling within a use class referred to in the zoning table —

(a) determine that the use is consistent with the objectives of a particular zone and is therefore a use that
may be permitted in the zone subject to conditions imposed by the local government; or

(b) determine that the use may be consistent with the objectives of a particular zone and advertise under
clause 64 of the deemed provisions before considering an application for development approval for
the use of the land; or

(c) determine that the use is not consistent with the objectives of a particular zone and is therefore not
permitted in the zone.

An assessment of the proposal against the objectives of the zone is provided in section 6.3.2.2 below.

6.3.2.2 Zones and objectives
The site is zoned ‘Rural’ under LPS3 (refer Figure 4).
Clause 3.1 of LPS3 sets out the objectives of the Rural zone:

—  To provide for the maintenance or enhancement of specific local rural character.
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—  To protect broad acre agricultural activities such as cropping and grazing and intensive uses such as
horticulture as primary uses, with other rural pursuits and rural industries as secondary uses in
circumstances where they demonstrate compatibility with the primary use.

— To maintain and enhance the environmental qualities of the landscape, vegetation, soils and water
bodies, to protect sensitive areas especially the natural valley and watercourse systems from damage.

—  To provide for the operation and development of existing, future and potential rural land uses by limiting
the introduction of sensitive land uses in the Rural zone.

—  To provide for a range of non-rural land uses where they have demonstrated benefit and are
compatible with surrounding rural uses.

Given the structure and small footprint of the met mast, it does not interfere with the surrounding rural character
and landscape amenity. The proposal is a non-rural land use but does not interfere with the objectives of the Rural
zone, being compatible with surrounding rural land uses.

Figure 4 Local Planning Scheme No. 3 zones and reserves

6.3.2.3 General development requirements
Part 4 of LPS3 sets out general development standards and requirements for land within the scheme area.

Table 3 summarises the requirements for development within the Rural zone applicable to this proposal.

Table 4 Rural zone and general development requirements

Setbacks The met mast will be set back in excess of the 20 metre minimum set out in Table 5 of
LPS3 from the northern, eastern and southern lot boundaries.

The met mast will have a setback of approximately 10 metres from the western lot
boundary however the subject lot is part of a larger land holding that extends further
west. This results in the met mast being set back beyond 20 metres of the western
boundary of the land holding.
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Height The met mast is proposed to have a height of 150 metres, requiring a variation to the
maximum height requirement of 10 metres set out in cl. 4.28.1. Further discussion is
provided below.

Car parking The development will not require dedicated parking onsite or offsite during construction
or operations, there is sufficient space on the property to accommodate vehicles during
the installation.

Site access Site access will be via existing road entry points utilising internal access tracks to
deliver and construct the met mast. No new access roads or site entrance will be
created as a result of the installation. Existing site accesses will be used for
maintenance.

Clause 4.28 of LPS3 addresses maximum building height. According to cl.4.28.1:

Unless provided for elsewhere in the Scheme or the Residential Design Codes, no site shall be developed
or building constructed to contain more than two storeys or exceed 10 metres in height measured to the
highest proportion of the building from mean natural ground level, or such other ground level, as may
reasonably be determined by the local government.

Under cl. 4.28.2 of LPS3, the local government may vary the maximum height requirement set out in cl. 4.28.1 if it
is satisfied that the development can comply with the development standards and:

(&  will not restrict light, sunshine and natural ventilation enjoyed by surrounding properties;

(b)  will not intrude upon the privacy enjoyed by surrounding properties by virtue of overview;

(c)  will not diminish views or outlook available from surrounding properties; and

(d) is sympathetic with the scale, townscape and character of the surrounding built environment.

As demonstrated by this report, the proposal is in alignment with relevant legislation, and State and local planning
frameworks. The proposal is not expected to have significant environmental or visual impact and given its remote
location and lightweight design. The proposed masts is a temporary structure and will not affect future
development of the land or locality and will be removed following the weather monitoring program.

It is requested that the Shire exercise its discretion to approve this application for development.

6.3.3 Local Planning Policy D11 — Wind Farm/Turbines

The Shire of Narrogin adopted Local Planning Policy D11 - Wind Farm/Turbines (LPP D11) in March 2024. The
policy provides a framework for the assessment and regulation of wind farms and turbines in the Shire. It seeks to
ensure that any wind energy projects will be developed to maximise community and environmental benefit and to
minimise negative impacts associated with such developments. Whilst this application is for a met mast only (and
does not on its own constitute a wind farm), given the intent of the met mast is to inform the feasibility of future
wind energy generation, a summary of how the proposal aligns with the objectives of LPP D11 follows.

The proposal aligns with the promotion of renewable energy development in the Shire by proposing to install a met
mast to monitor wind resource in the region as part of the first step of a potential hybrid wind energy project, which
is subject to a future and separate development application.

Planning, environmental, cultural and heritage constraints assessment alongside a suite of technical assessments
are being undertaken as part of the wider Narrogin East Renewable Energy Project. The proposed met mast is a
temporary structure, and any potential impact will be negligible and only for a short term. No clearing of native
vegetation is required, and the installation is not expected to have any significant visual impact to the surrounding
landscape. Further consultation with the community will be undertaken as the broader Narrogin East Renewable
Energy project progresses through approvals.

While LPP D11 is not applicable to this proposal, the development of a met mast enables and generally supports
the objectives of the policy.
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7. Environmental considerations

7.1 Environmental impact

The proposed met mast is located on cleared farmland and constitutes a very small development footprint of the
subject lot. The construction and operation of the met mast will not require clearing of any native vegetation or
impact on any significant environmental values or water resources. There is no significant risk of soil erosion or
land degradation. The met mast construction will utilise existing site entrances and access roads and is not
expected to have significant impact on neighbouring landowners and woodland or nature reserves.

7.2 Heritage

A review of the Heritage Council of Western Australia’s InHerit database shows that there are no sites of State or
local European cultural heritage significance in proximity to the proposal.

A review of the DPLH Aboriginal Heritage and Inquiry System confirms that there are no registered sites of
Aboriginal cultural heritage significance in proximity to the proposal.

Further assessment of heritage values of the wider region will be completed as part of the broader investigation for
the Narrogin East Renewable Energy project.

7.3 Aviation

In order to ensure adequate visibility to aircrafts operating in the area, the met mast will be equipped with the
following aviation markers;

—  obstacle marking for at least the top one third of the mast and be painted in alternating contrasting bands of
colour

— marker balls or high visibility flags or high visibility sleeves placed on the outside guy wires; and
— guy wire ground attachment points in contrasting colours to the surrounding ground/vegetation.

In accordance with part 139.165 of the CASR, details of the met mast will be reported to CASA as soon as
practicable. CASA will review the proposal and provide a recommendation for obstacle lighting if they determine
the masts to be hazardous to aircraft operations.

7.4  Visual amenity

The met mast is not expected to have a significant impact to the visual amenity of the surrounding rural landscape.
Despite the significant height, the structure has a small ground footprint, is slim and designed with a lightweight
lattice structure. The met mast may be visible from local access roads but is not located in proximity to residential
dwellings.

It is noted that the measures outlined in section 7.3 above, such as aviation safety markers, painting or lighting,
will increase the visibility of the structures to some extent. These features can be installed should they be required
by the relevant agencies from an aviation safety standpoint.

The met mast is proposed to be installed at the land for a period of up to four years.
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8. Conclusion

This development application proposes the installation of a met mast and associated infrastructure to support the
development of the Narrogin East Renewable Energy project.

The proposal is consistent with the applicable planning framework and will have negligible impacts on the amenity
of the surrounding area. The siting of the met mast has considered and minimised potential impacts on the
environment, visual amenity and aviation safety.

The met mast is proposed to be installed at the land for a period of up to four years. This recognises the
temporary nature of the structure.
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Appendix C

Development Plans



4! |

13 0L S ¥ g
2L | 1HA-XXX19-1S _
13348 ONIMYHD =
ol ¥ sa
NOISNZY | a3nouddv | aanoaHo | Nmwaa
Ww@v NOLLOFrOMd ==
FTONY CMIHL
|
ATNO NOILYIWHOSNI ¥04
snuvis
SV LANOTNI 41
- ONIMY¥A WOYA TV0S LON 0Q
9 - (44 By ‘wuw
V08 uadvd | SUNn
E_,o_..
m.ESz_;Hz.n.
4
LISYN
L3 FOILLYT IAND WXXX
Lo7roud
El Ao
v NOLLdIosIa
= [
a
]
]
NOILYOO1
1SVIN 13N JO1LLY1 d3AND (‘wou) wog) v
2l 13 [} 6 14 € 4




4! |

)i | 9 | s |

[J | £ | 14 | }

8/C

133HS

IND-XXX1D-18

ONIMVYA

S

v sa

NOISIAZY | AIA0YddY | INDIHD | NMVNHO

|
- NOILO3rOYd
TTIONY QHIHL

[

ATNO NOILYWHOSNI ¥04

SNLVLS

NSV LENOA NI
- ONIMYHA WOY4 ITVOS LON 0a

S

00%:1 34

JVas Hidvd

™
SLNN

als

S3LON TV43N3O 1SYWN

FUILONIMVEA

LSV
L3N FOILLYT QIAND WXXX

103roud

N3O

3Lvq| NOILdINOS3A AT

"M3AIATY NOIS3d
¥O4 314I1LON 38 OL S| ¥33NIONT NOISTA JHL NIHL ‘L¥0d3Y
I¥OINHO3L1039 JHL WO 14Yd3d STI0S IHL TYIHM HO ‘aFHILNNOONT
S1378VL ¥ALYM HOIH YV I¥THM ¥O ‘NOILYDIIO3dS NOILOYANOD

THL NI SINIWIAUINOZY WNIWININ FHL WOXS LAYd3d STIOS F¥3HM 9

'03LOVdNOD NIHM wuigg) NVHL
TAOW LON SHLdIA ¥3AVT NI 3LOVdINOD ANV LSION SI T10S 41 AIAIIHIY
38 0L dIN33d SI 7114 A3TT0ULNOD STI0S AV1I ANY AANVS NON ¥04
"Wwoog ¥O4 FHOW ¥O 2 40 LINNOJ MO8 ¥ SFONAOYd (€'€'9'6821'SY
A8 @3NI43A SY) 1S3L ¥ALINOYLAND INOD JIWYNAQ ¥ 40 STI0S

AQNVS NI Q3A3IHOV 38 OL IW33A SI 7114 A3TTOULNOD HLIM IONVITdNOD 'S

“UINIVd HINIVM ANIHIE MTVM ¥O HOLVAVIXI/AOHMOVE

YV 01 03HOVLLY ¥37108 WNAA HLOOWS ¥O 31V1d ONILYHEIA

¥ A9 ‘ONIJQOY A8 NOILOVANOD FHINDIY TIIM SIHL “ONIdIWVL T¥IINVHOIN
Ad 3A3IHOV 39 OL SI NOILOVdWOD "d3LOVAINOO NIHM Wuwog) NYHL
YALYIAO LON SHLJIA YIAYT RIINOZY STIO0S AV1D ANV STI0S AANVS-NON
'IS007 WWe0E NVHL ¥3LVIUO LON S¥IAYT NI 03IV1d 38 OL SI T1Id AANVS

'0282°SY NI d3NI43a SI T4 3T104.LNOD
"NOILYOIISSYTO T1I4 3 TIOYLNOD V OL 1¥NOI ALISNIA
Q3LIVdINOD V ONIGIAO¥d Ad GIAIIHIV SI NOILOVAWOO ALYND3AAY ¥

"SSINMOIHL YAV
Q3LOVdWO0D LINS OL SI 3dYHS ANV 3ZIS ST101LYvd TIid L3138
*140d3Y TYIINHOILOIO NI ATLNI¥IS4Ia GILON SSTINN

‘AA0QY QALYLS SV T¥V S3IL¥IJ0Yd T10S WNIWININ FLON
(-2€=@ NO a3SVva) SaNVS.

HO ‘(Bd)02=NIANY 5= NO @3SVE) SLTIS ANY SAV1D.
“¥3HLI3 39 ANV 110SdOL ANV SLOO¥ SV HONS

TVIYILYW JINVOHO ANV NOHH 3344 38 OL SI 1114 LOT13S "gW/NgL=A
40 ALISN3A WNWININ Y OL ONITTI4 3HL LOYAWOD ANV SIJUN0S

ONIANNOMYNS WONUL O NOILYAYIXT WOYA
NOM TYRIFLYIN LOT T3S HLIM NOLLYAVOXT WY3d 40 HIANIYWIH TIId €

"('ONN) wwiog 40 IDVYIA0D WYIE WNWINIW 3AIAOYd
'009¢°SY OL A1FHINOI NI ISYONT W3 HOHONY 13318 T

‘SINFWHOVLLY
ANV JOHONV 3134ONOI/T33LS TIVLSNI ANV Lid YOHONY ILYAVOX3 ‘I

“SLSVIN 404 110S INGW3OV1dTd
‘NOILLYId193dS NOILOVANOI ¥OHONV AN

Q3SINVATYO d3ddid
LOH 39 TIVHS YYOMTILS NI-LSVD 711V ISIMITIHLO QILON SSTINN 0L

|_STHIM SSOMI HLIM |
dv1'NIN 622

‘ISIMY3HLO Q310N
SSTINN ‘dv1 3148 TvOIdAL ‘NMOHS SNOISNIWIQ 3HL OL ANV SNOILISOd
JHL NI ATNO 3avI 38 TIVHS INIW3DHOANIZY OL SIS ANY Sd¥1 ‘6

"SNOILYJI4103dS SHFUNLIVANNYIA HLIM JINVAYODIV NI A3 TTV.LSNI
ANV d3XIW 38 01 3L1FYINOID XINFdd 40 OvE HOVE OL 43aav
LNIW3D L3N 40 By} 40 NOILIAAY JHL HLIM XIN ILIHINOD T10HID
374 1v404, 3SN dIHINDFY SI I1FHONOD A3XIN ANYH JHIHM

'129% SV HLIM A1dWOJ TIVHS LNIWIDHOANITN

“Y313NVIA ¥vE NI STALINITIIN 40 ¥38NNN

3HL SI STOGNAS 3S3HL ONIMOT104 ATALVIAINNI ¥IGNNN JHL
‘01¥8v4 @341y ALNILONG MO 00§ 3AVHO SILONIA - NS
*ORIGY4 IOUOANIFY FHIM a3a41d 00§ 3AVHO SILONA -
"TAIM NIV1d NMYAd QAVH SILON3A - M

"4va NIY1d 03710 LOH ¥ 0S¢ 3aVyO S3LON3a - o

"dve 30430 ALNILONA TYINEON 00§ 3AVHO S3LONIA - N
*ST0GWAS LNFWIQHOANITH

"(¥3A09 I1FHINOD
1034400 FHL JAID ANV LNFWIDHONIFY L40ddNS
OL HLOE) 'S¥LJ XYW 008 LV 03LYO01 38 TIVHS SHIVHO TV

"Y33NIONT FHL 40 TVAQUddY ¥OIdd IHL LNOHLIM
SYIANIN ILIHONOD NI 3AVA 38 TTYHS SONIMYHA TVANLONALS
JHL NO NMOHS ISOHL NVHL ¥3HLO S3SYHO YO S310H ON

'd3LvydIA 39 OL SI 3LIJONOD TV

'$30IS ? 'W.1d ? 401 Wuigg
‘SONILOOS

"SONIMY¥A NO 3SIMYIHLO
Q3LON SSTINN LNIWIJUOLNITY TTV 0L ¥IA0D FLIFHINOD
ONIMOT104 3HL JAIO OL SHYIIVdS O SLIOddNS dvd FAINOYd '€

'G3AOWZN 39 OL ¥3LLY JINVOHO ONINIVINOD VLVHLS H3ddN ANV TI0S dOL TV *

“433ANIONS TYIINHOIL039 a3I4NvYNO

V A SHHOM OL ¥OMd dIWHIINOD FHV JA08Y SNOILIWNSSY ANV NILSAS
NOILYANNO4 40 ALIMIEYLINS ANV %30¥ 40 HLd3d ‘SNOILIANOD ANNOHD
1VHL Q3ANIWNOJ3Y SI LI T18VTIVAY SI O3 TYIINHOZLOTO ON TIHM

"SINJWLYIAL JAILOTLOYd NO FOIAAY ¥IHLYENS ¥O4 HIANIONT
NOIS3d AdILON ANNOL FHV STIOS JAISSTUOOV 4l "ONILSAL NLISNI HLIM
ALISNO AJIY3A OL YOLIVHLNOD "GINNSSY STI0S JAISSTUOOV-NON
"Y3HOIH ¥O o2€ ITONV NOILOIYA HLIM SSTTNOISTHOD FAY SANVS @
"Y3HOH YO .52
NOILOIMA H1IM NOISFHOJ WYL LMOHS edS WNININIW ¥ JAYH SAV1D P
"YIHOIH MO (W/N9) SI ALISNIA TOS TVNIJ 2
'03Y3LNNOINS LON SI F1aVL ¥3LVM q
"03Y3LNNOONI LON JHY SAV1O L40S ANV T1I4 3S00T NO0Y aI10S &
:Ld0d3Y TvOINHO3L03D
3HL NI "'ONN 3AvIW N339 3AVH SNOILJWNSSY NOIS3A ONIMOT104 3HL

(318YIYAY LHOdTFY TYIINHOTLOID ON) Bd) 001 38 TIVHS
TVIIALYIN NOILYANNOA 40 ALIDYdYO ONIRIVAE 34VS WNINININ QFJINDTY

SNOILYANNOA4

'SYA 62
S/wzgs
sjule

S6°0
e0'l

02
02

341 N9IS3Aa
JA Q33dS ANIM TYNOIDIY

A 033dS ANIM 30IAY3S

PN ¥3I1dILTNW NOILOZNIA

N ¥3MILTNIN JIHYA90dOL
(3dAL TUNLONYULS 566€'SY)
(z'02L1 *SY) T3AIT IONVLHONI
AY093LYD NIVHY3L

oz wwog TN "$914 HOHINY AND
wwog wwog TN '91435va LSV
3718 99V diNs SAVQ 8z LY
TYNINON Q314193dS | YdN % 6.1 'SY NOILY201

'6.€1 "SY NI d3NIJ3Q SV % HLONZYLS JAISSTIANOD
QILSIHALIVEYHO ONIMOT10d FHL 40 3LFJONOJ 30V1d
‘ALMYND 3134ONOD ‘2

'009¢€ 'SY H1IM
IINYQYOIIV NI 38 TTVHS STVIHALYN ANV dIHSNYWMRIOM TV °}

A1IH¥ONOD

"03¥IND3Y FHIHM ONILLYE
¥0 ONIHONIE "ONIMOHS 1d0aV “¥33ANIONT TYOINHOZLOTD V WO¥A
IONVAIND HLIM 03d0713A3A 39 TIVHS SNOILYAVIXT HOd SWMS L

"SNOILVJId103dS NOILOVdINOD

HLIM 3ONYQ¥0IJV NI Q37TVLSNI 39 ANY X0 dIHSNYD

SV HONS TYIIILYIN dIAOUddY 40 LSISNOD TTYHS T1Id A3LHOdNI
N3HL ‘NOILYI4103dS NOILOYANOD QHVANYLS 04 318VLINSNN SI
3LIS NO TVIILYW 3SNVO348 ‘a3MINDIY SI TIANOVE HO 1114 THIHM

'3

"LNFWIOUOLNITY ANV 3 ve JUNLSIOW ONITTVLSNI OL

HOI¥d SONILOOS A¥d T1V HLYANIE WNWININ YOIHL Wwiog ‘I1IHONOD

BdWS| 40 Y3AYT ONIANITE V 3AIAOYd AVIN YOLOVALNOD FHL av1s
ONIMYOM V STHINDTY SSTUONI ¥ILYM ¥O ANNOUO ISO0TIIIHM °§

2] NOI93d ANIM  :aY01aNIM

SAvO1N9IS3a

"NOILITH3 ONRING FWIL Y 1Y d3TIV.LSNI ANV @3Ld17 38 OL NOILO3S LSYW INO AINO L

"SNOLLYINO3Y SHM HLIM ONOTY OL A3HIHAY ATLORMLS ANY ¥OLOVHLINOD

3HL A8 03d013A3d 38 TIVHS (SWMS) SINIWILYLS AOHLIW NHOM 34VS

ALVIYdO¥ddY "SHYOM ¥0d AIOVON3T 38 TIVHS NOILOFYT LSYIN JOILLYT

J3AN9 40 AYOLSIH 3LVHLSNOW3A Y ANV AD0T0TOHLIAN NOILONYLSNOD

N3AO¥d V HLIM (FONIOIT YHOM YSI HOIH ONI9OIY GIONYAQY)

SYIO9ON A3IHNVYND ANY AIONTIYIAXT ATNO "LOFT OL ALIAILOV NSIY
HOIH V 34V ANV AONVANNQ3Y ON JAVH J4NLVYN A9 SLSYIN FOILLYT1 AIAND "9

"SANIL TIV LY 379V.LS FAV SHIOM AAVIO0dNTL
ANV NOLLONYLSNOD 11V ONIUNSNI ¥04 F19ISNOdSTY S HOLIVHLINOD FHL 'S

ALRIOHLNY ONIATING LNVAFTIY FHL
40 SFONVNIQYO ANV SMVT-AQ IHL ANV SQIVANYLS NYITVHLSNY INTIAND
JHL HLIM 3ONVYQHO0JJV NI 39 OL STVIMTLVIN ONY dIHSNYIWIHOM 1TV ¥

'03SSTULSYIAO 38 TIVHS LdVd ON ANV NOILIANOD
318VLS V NI INIVLNIVIN 38 TIVHS FJNLINYLS FHL NOILONYLSNOD ONRING '€

"'SONIMYYQ
IVHNLONYLS JHL ONITYOS Ad GaNIVLEO 38 LON TIVHS SNOISNIWIA ¢

"SIONIWNOD YUOM FH0-38 3LIS NO GIHOIHO 38 OL FUY SNOISNIWIA 1TV °L
S3LON TV¥ANTO

43

W I o I 6 I g

L [ 9 [ § [

v I € I z I P

o

-

b




4! |

100-XXX19-1S

ONIMVYA

8/€

133HS

S

v sa

NOISIAZY | AIA0YddY | INDIHD | NMVNHO

|
- NOILO3rOYd
TTIONY QHIHL

[

ATNO NOILYWHOSNI ¥04

SNLVLS

NSV LENOA NI
- ONIMYHA WOY4 ITVOS LON 0a

S

0S.') ev

JVas Hidvd

™
SLNN

als

LNOAVT3LIS LSV

FUILONIMVEA

LSV
L3N FOILLYT QIAND WXXX

103roud

N3O

31Lvaq| NOILdINOS3A AT

- v

- ~ _
00k TVOS - ~.
L v13d e S~
\ /
s ~
o Lt 7 T — N
h.?* a9 J - P ~ . N
/ N o
o / e ™~ N\, ooeTlIsvM
A pd o™ y \ / \
= = qoTlISVH / cg P N €9
HOHONY / AN HOHONY
1 ¥3LNo ’ N ¥aLno
28 20
\\ YOHONY = HOHONY //
EIVENENY] 3LVIGINELNI

V 931 1SV
~~

blviza

\ \ \. oo / /

YANNI s

AN ~ 2y - /
~ MOHONY ~ y
N ~_ vQINEN
\

- - '

~ I

~ &Y
~— HOHONY e
S — ¥3aLno —

- _H_ —_

vV 937 1SV

43




4! | N i 6 9 )i | 9 | [J £ 14 }
XV W'} *
gy | C00-XXX19-1LS | :
13348 ONIMYYA 00006 | XYW Wo') ¥ 009} T1Y0S
g sa ooooL XYW U0} % NOILYAIT13 LSYW
H| Noisinay | aanoudav| aanoano | nmwvaia mV H \4 0000
N rosssrons QIINDIY THTHM HOHONY HOVE > EN  JION)
W\@v TONY QL ANV 3SVE LSYIN ANNOYY A3 TIVLSNI 4+ @ oree
[ 39 0L ONION3S 400¥d 00LS 28NL NIV 28NL ¥V 3aNL YNV (&) 6985
] AINO NOILYWYOANI 404 310N (v) 068
SNLVLS WON r F
- ONVHO o1 V06 10000 (w0 0 TY) LSYN (9) szerl
o[ 0091 v o VOIdAL 40 3Sv8 OL FAILYTIY ¥3LININAd [T
s savd | sunn - SHOHONY LV STHIM AND HIMO1 ¥3ALN0 IHL LY WO'SF T4 0L dn (®) sonz
~ NO ANNOYD JA08Y We 01 S3aNL "YILIWINI LYIGCIWHILNI 2 HANNI (o) sseee
s AUV P STHIM AND ¥3ddN JHL LY WO'e T OL dN AMVA AV @) sosez
NO NMOQ W8 STIVE ¥aXdvin SONILOOZ SHOHONY AND 40 13ATT
B 310N ETR W) swee
* Ghize
NOILYAZT3 Tv4aNIO 1SYW €1) s90se
T oV "STLON YHOMTIALS ¥Od IN 'OMA ¥I4TH "L (b gseLe
d "ONN - SYFHSYM TVENLONYULS HLIM 889 @31ddNS 39 0L SL108 TIV 9 @) so60t
1SVI ‘GINILHOIL ONNS 9 LNN HLIM G3ddNS 38 OLSL108 TIV 'S D szeey
13N IOILLYT QIAND WxXXX "SAMVANYLS NYITYHL1SNY LNVATTIH ANV SNOILYANIWNOIZY u@ ShL9Y
] Loroud H3I1ddNS ¥3d SY NOILLOZJSNI ANV FONYNILNIVIV D10ORIFd 0D¥IANN ANV NOILYDIHIAdS @) co96Y
SUTUNLOVANNYIN THL HLIM FONVAHOIOV NI GITIV.LSNI 38 TIVHS SLINANOANOO ONI9OIY ¥ 6D ssses
*30404 ONIVIHE AND NVHL SS310N 00 sosss
ALIOYAVD JLYWILTN HLIM SNOILYNINNAL 378YLINS AIAOY ANY STHIM AND NOISNIL-Tdd '€ @) sens
; "N 0'G OL NOISNIL-3¥d - "NM 6'€ OL NOISNIL-T¥d - @ w9
e "NM 1.2 = (48) 30404 ONIMVIE INNWININ - "N 06 = (48IN) 3004 ONIMYISE WNINININ - 6 ot
"edN 02€) = HLONIMLS FTISNAL- "edW 0Z€} = HLONIYLS JTISNAL- F@ w819
02619 SANVYLS Wwy/p) - ‘02619 SANVHLS WWeZ'g/L - b 810
_| ‘NOILYOI4193dS FHIM AN wuwp} 'NOILVOIHIO3dS THIM AND WWSZ'g Z &) so0L
"SININOJWOD ONIDOI G310 T3S 40 NOILYDIHIIA HO4 HIINIONT NOISIA JHL LOVINOD G0 seoel
3wvg NOUAROS30 ‘a3MINDIY 4l "ISIMYIHLO GILON SSTINN 3O THIM THL 40 (48W) J0H04 ONINYINE @z sves.
v WNIINIW FHL 4TVH SV N3)VL 38 TIVHS S3HIM AND THL 40 ALIDVdYO NOISIA IHL 'STHIM _@ 59882
AND ONINIOFQY 40 SAILIOVAYO NOISIA FHL QFFOXT O HOLYI TIVHS SNOILYNINGZLANY €@ ssLg
a STIIOVHS ‘STIHONANUNL 40 (TTM) LINIT AYOT ONINHOM ¥O (IMS) QY01 ONINHOM 34YS FHL T 09 sot8
‘S3.1ON ONIO9OIY % Ge9.8
57506
— €9 covee
000, | 09l8kL | 0 02819 (82°7/1) 26'9% - €1 J4IM AND t
50266
00769} [ 0008h | 2¥ 02649 (52°7/L) 26°9 - 21 FUIM AND UM == T
e T ra) W | 52OLYCSNOILO3S v 883G
5 02619 (S17/1) 26°98 - 11 JMIM AND ONIOVYE VNN 1© shsol
0059vL | 009911 [ OF 02619 (G2'2/L) 25°8@ - 01 JYIM AND 01-M9 @9 90080
00eszh | 088¥0L | 9€ 0219 (52°2/L) 25°8 - 6 JIM AND 6:M9 H-mo 60 8601
] 0085lL | o00ze8 | 2e (ara) M9 @ il
02849 (52°7/2) 26°90 - 8 TUIM AND {
00001 (v sz89il
ww  |wwez'g 86 w NIS'E 2580 009901 [ 0268 |82 02819 (62°7/1) 26°98 - L 34IM AND M9 @b <6l
i |ovses | v 02€19 (S2'212) 2699 - 9 TWIM AND MO awo M@%
g 00869 | 09185  |0T 02849 (52°7/L) 26°98 - § JUIM AND SMO &) sosezl
00509 |08y |91 02619 (52°7/) 26°98 - ¥ JHIM AND M9 e Oy seriel
0000y |00zZs  |oosve |2t 02619 (52'2/1) 26'90 - € JUIM AND &M — Q) aweel
592.8)
oossy  [oziez |8 02849 (52°7/L) 26°98 - 2 JUIM AND 45] .
(440 €) AND YALNO OL TIVE WINAYW S810v1
0oLy [ovmiL | 02619 (52°7/1) 26°88 - | JHIM AND M9 2 105 solevl
‘A9 ® 5209%1
v AV AV AV m
TENHL | avewva | 3vionenenL J_\,w,mxw NOISNIL-34d | 3ZIS | SnIOVY | HIONIT | LHOIFH | NOILOS NOILAI¥9$3a v LSV
40 PI¢ dOL OL ONILNIVA NOILYIAY
TINAIHOS THIM AND
2 | W I [ I 6 8 I 1 9

o~




14} | 1} 0L 6 8 . 9 S ¥ € 4 |

8/ | G00-XXX19-1LS
133HS ONIMVYA
q sa 133HS VLY TYOINHOIL ANV
H| noisiay | aanouedv| aavosno | wmwia @3HINDFH SY AN SNOILYOI4ID3dS SHFINLOVANNYIN
| SIHL WO¥ HLON31 a0y HLIM JONYA¥O0OIV NI LNO¥O TIVLSNI
W\@v NOLLOIOtd $S30X3 IAON3Y ANV LND (LNO¥S MNIYHS-NON ‘HIONIMULS
: TN Gt HOIH) INITVAINDI A3AONddY
_ 3134ON0D 3aVY0 ZEN 40,018 MOTHYILSYW, HLIM
ATNO NOILYWHOANI 404 s o 3did T1I4 AT3131dWOD
SNLVLS
¥SV 18N0Q NIl ‘3LON NOILYTIVLSNI LNOYD
- ONIMYYAd WOYd 3TVOS LON 04 T
9| SnoueAp eV | oruw I
o L | S 7 ONITIIANOVE OL ¥OI¥d 07} 3TV0S
- , (LNIVAIND3 ¥O) 3did ONILOO4 AND
s OAd W guiwos NI gISYONT
— 7 (0099aH) AOY A3AVIUHL
| (00€ 3avHO) wwgen
TIV.L3d ONILOOH AND 7
TLILONMVHD (AMVHOdNTL)
3 \ ” 13M0Id ¥VLS
LSV J0ILLYT 311 NO WNIANOD 119x3 ! 119x3
Q3AND LNINVINYId WXXX -7108 ALITVND ! K
_| Loroud ¥00d ¥3HLO YO N GNZ 437dN0J HOVA OLNI
110S dOL 2> STHM NOILYZSNI wwog IAVH
A9 D SA0Y 03AVIUHL IUNSNA
3 (R IT7E
N3O
(IN'OMQA NOLLYIHI03dS
U343Y) STHONTML
TIV NI T114%0VE 3LOVdINOD
31vq| NOLLI¥OS3A AT
v
i 1
(N
a N
(N
(N
] [N G} 3v0S
I 1 IvL3a
(N
(N
2 I
(N
(N
] [N
L1J
“TYOIdAL - STI0S ALIYND HOO0d ¥3IHLO ANY NV TI0SdOL
ONIGNTONI ‘ZOVAUNS THL LY STVINALYW ONIGNNOA
8 F18VLINSNN ANY 20 HLd3A FHL SMTd LHOIFH ONILOO4
JHL AS GaNINY3L3A S| HLA3A ONILOOA TIVEIAO
TG
- - - -7~ - - - - - - - ¥31no
- - - -] - - - - - - - S ETC ] REN
v - - - -] - - - - - - - - WINNI
] 0 o0 [ 8 [ V | 3N | HLd3@ [HIONZT| Hldaa HLON1 HLOM  [SAn9| sniavd | 8NILOOA
04 @9¢ | 3didOAd | WIQ | WId | WId J13HONOD | WY3E | NOILYAYOXT | NOILYAYOX3 | NOILYAYOX3 | ON

) W I o T 6 T g T 1 T 9 T s T v € z P




4! | N i 6 | 9 | )i | 9 [ [J £ 14 }

8/9 | 900-XXX19-1S

S

N > . YOIdAL ONIONIA ¥OHONY AN
NOISIATY n_m>oxLL,< ADIDIHD | NMwAa Zo_|_|<>ml_m I_<O_m>n_l wz_ozmm mw<m |_|w<2
W@ IoN il 061 37V08
, NOLLYAZ13
ATNO NOILYWHOSNI ¥04
w_.s__m> ey [ oruw _ %3
= ﬁ LRE! e el

= =
ONION3S LSVW ANV ANO r%//// /
FLILONIMVEA

LSV ( ]

L3N FO1LLYT dIAND WXXX 1 -
Lo3rodd /// / /

_ oS i

N3O

ANNOYO 3A0EY 000€ WNINININ JAIHOV
0L ANS Y3IMOT NO ¥4IV INNILNOD

31Lvaq| NOILdINOS3A AT

G2l 3V0S 06:} ITV¥0S

NY1d $S30JY 404 IAOW OL TaNvd NY1d

YIHLO MOTIV OL 13MJId

UY1S OL TINVd SIHL3IL

‘dALINOLLOd
ANV dOL Nid QdVA
HLIM ¥3H1390L

7 T~

ST13ANYd UNI3S
§S30JV d04 §8300V 404 IA0N OL
JAONW OL TaNVd T3NVd LNOYd MOTTV
AINOYd MOTTV OL 1I}NJId VLS
OL I0Id ¥V1S OL 01 S73aNvVd 3dIS 3IL
STaNvd 30IS 311

G3033N N3HM

STHIM AND HO4 ONINIO

'ONNOAO OLNI 009 NIN "FHIM 3IL
HLIM S13XJld ¥VLS ONOT 008} X ¥ OL d3ANJ3S
(M 0802 X H 0081) STANVd QUVA ITLLYD X ¥

"ONNOYD OLNI 009 NIN "SLINOId UVLS ¥ "THIM //wm_8< ¥04 IAOW OL TaNVd
311 HLIM S1IN0I ¥VLS ONOT008L 0L 4IWNI3S ¥3IHLO MOTTY OL L3NOId
(M 080Z X H 0081) STANYd QUVA ITLLYO X ¥ V1S OL TANVd SIHL 3L

43 13 0l 6 8 L 9 S ¥ € 4 3




4! |

0L

8L | L00-XXX1D-1S

133HS ONIMVYA

S

v sa

NOISIAZY | AIA0YddY | INDIHD | NMVNHO

|
- NOILO3rOYd
TTIONY QHIHL

[

ATNO NOILYWHOSNI ¥04

SNLVLS

NSV LENOA NI
- ONIMYHA WOY4 ITVOS LON 0a

S

0Ll 34

JVas Hidvd

™
SLNN

als

NLISNI-LSYD
aSva LSYN

FUILONIMVEA

LSV
L3N FOILLYT QIAND WXXX

103roud

N3O

31Lvaq| NOILdINOS3A AT

0k:L YOS
NLISNI-1SYJ 3Svd LSYIN

(LYOd3Y HOALO3D ¥343Y)

WOLLOE-Z81S ¥IAY/L
(‘ONN) BAM00L 40 ALIOVAYD
ONIY3E T1GVMOTIV ‘NIW
140d3d HO31039 ¥4
JLIWONOD IAVYD Z¢N
dOL1-281S ¥3AAVL

SNOILYOI103dS SHFINLIVANNYN HLIM
JONYAHOIIY NI TIVLSNI - (LNFIVAINDT
@3A0¥ddY HO0) SYOHONY NOILOIFNI
TYOINFHO JAISTHAY NAH ILTIH

NOILO3S LSV 3SVE———]

N

RER

LSYW HOV3 LY 31V1d 3Sva MOT3d
LNOYD NI SLOTS FDVNIVIA
JAIAO¥d - LNOYO MNIYHS-NON

43

0l




S

)

14! | 1 0l 6 8 )i 9 5 v £ 4 }
8/8 | 800-XXX19-1S
133HS ONIMVYA
v sa
NOISIATY | GIN0XddY | GINOTHD | NMWND [ ARV AN
, NOILYATT3
Ww@v NOLLOFrOMd
TTIONY QHIHL
| = - —
AINO NOILYWYOSNI 04
SNLVLS
NSV LENOA NI
- ONIMYHA WOY4 ITVOS LON 0a m._.Z
Snoie, oy
gl I e L Iv.3a
als
=
GNIOILNY =1EN
FULILONIMVED qu =4
=
L1SYWN
L3N FO1LLYT dIAND WXXX
103roud N* D
N3O A A
SIN
31Lvaq| NOILdINOS3A AT
1 IvL3a Ol4L3NOSI
D / dAL NOILYTVLSNI 40 3SV3
¥O04 83M NO SALYTd 1S3
0%’} 3T¥0S
dol
ALIMY1O ¥O4
QIAOWH HSAN dALAVATALVOHOVLIVOL ———
1708 "A7v9 09 X 8 + IAVITS
/ QYOHO
1SYIN ANV JNVY4
NIIMLIE ¥3INIVd
QYOHI 1SYN ANV
JNVHS NIIMLIE H3IAOVd
JYOHJ LSYIN ANV
Y3H1390L JAVY4 NIIMLIE
S170aN "'ATVO vEXO0LN ¥ SNV ATVH SYINIOVd OML
15414 INVYS SHY HOVLLY NIOr 01 S17049
‘ATYD 0ZL XZIN T
2 W [ 6 T 8 1 9 g ¥ B z V




Appendix D

Aviation Impact Assessment



Stephen Archer
Senior Development Manager

Lightsource BP

By email: stephen.archer@lightsourcebp.com

Our reference: 108901-01

Dear Stephen

Re: Met Masts near Narrogin - Aviation Impact Assessment

Lightsource BP is seeking to submit an application to Narrogin Shire Council for the construction of two 150 m
Wind Monitoring Towers (WMT)s to support a wind farm development located approximately 15 km northeast
of the township of Narrogin in Western Australia (WA).

Aviation Projects has prepared an Aviation Impact Assessment for the WMTs against relevant aspects of the
applicable planning scheme, Civil Aviation Safety Regulations Part 139, and National Airports Safeguarding
Framework, specifically in relation to assessing whether marking and/or lighting is required.

1.1. References

The following information sources were referenced during the preparation of this report:

1.

Airservices Australia, Aeronautical Information Package, including AIP Book, Departure and Approach
Procedures and En Route Supplement Australia, dated 21 March 2024

Airservices Australia, Designated Airspace Handbook, dated 30 November 2023
CASA, Civil Aviation Safety Regulations 1998 (CASR)

Civil Aviation Safety Authority, Part 139 (Aerodromes) Manual of Standards 2019, Version
F2024C00161, dated 10 February 2024

CASR Part 173 Manual of Standards- Standards Applicable to Instrument Flight Procedure Design,
version 1.8, dated August 2022

Civil Aviation Safety Authority, Advisory Circular 139.E-01 v1.0—Reporting of Tall Structures, dated
December 2021

CASA AC 139.E-05v1.1: Obstacles, including wind farms outside the vicinity of a CASA-certified
aerodrome dated October 2022

Australian Government, Department of Infrastructure and Regional Development, National Airport
Safeguarding Framework, Guideline D Managing the Risk To Aviation Safety of Wind Turbine
Installation (Wind Farms)/Wind Monitoring Towers, dated July 2012

International Civil Aviation Organization (ICAO), Doc 8168 Procedures for Air Navigation Services—
Aircraft Operations (PANS-OPS)

10. ICAO Standards and Recommended Practices, Annex 14—Aerodromes

11. OzRunways, aeronautical navigation charts (WAC and ERC) extracts, dated March 2024;
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12. Narrogin Local Planning Scheme No 3 (May 2023)

13. Narrogin Local Planning Strategy (December 2019)

14. Draft D11 - Local Planning Policy - Wind Farm Turbines.

15. Planning and Development Act

16. other references as noted.

1.2. Project description

The proposed WMTs will be located approximately 15 km northeast of Narrogin, WA.

The WMTs are 150 m (492 ft) above ground level (AGL). Their highest ground level is Met Mast East, which is
380 m Australian Height Datum (AHD). This results in a maximum height of 530 m AHD (1738.8 ft above mean

sea level (AMSL)).

Figure 1 shows the location of the proposed WMTs (Source: Lightsource BP).

Narrogin

Narrogin Shire Councll

WMTs

Figure 1 WMT locations

Table 1 provides details of the proposed WMTs (source: email from Stephen Archer, dated 8 March 2024).

Table 1 Details of proposed WMTs

Item

Met Mast Central

Met Mast East

Location (Easting, Northing)

Easting: 530,600 m E
Northing: 6,360,700 m S

Easting: 534,982 m E
Northing: 6,364,958 m S

Ground elevation at the site

368 m AHD

380 m AHD
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Item Met Mast Central Met Mast East

Height of WMT AGL 150 m AGL 150 m AGL
Height of tower 518 m AHD (1699.5 ft AMSL) 530 m AHD (1738.8 ft AMSL)
Reported to Airservices TBA when the final location is TBA when the final location is
Australia? determined determined

Figure 2 shows a typical steel lattice and guy wire construction.

Figure 2 Typical Guyed Lattice Mast - general elevation

1.3. Narrogin Shire Council

There are two town planning documents on the Narrogin Shire Council’s website: Local Planning Scheme No3
and Local Planning Strategy

1.3.1. Local Planning Scheme No 3 (May 2023)

The Narrogin Shire Council published the D11 - Local Planning Policy - Wind Farm Turbines. This local
planning policy is formulated within the Shire of Narrogin Local Planning Scheme No. 3 ( 3 May 2023)
framework, guided by the Planning and Development Act 2005 and the Planning and Development (Local
Planning Schemes) Regulations 2015. It aims to provide clear guidelines for establishing and operating wind
farms and turbines within the Shire of Narrogin while adhering to legislative requirements.

This policy aims to provide a framework for the assessment, approval, and regulation of wind farms and
turbines within the Shire of Narrogin. The policy seeks to ensure that any proposed wind energy projects are
developed in a manner that minimises negative impacts and maximises the benefits to the community and the
environment. The aviation-related details are listed below:

Community Consultation
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Developers should also liaise with relevant key stakeholders early in the process, including the Shire,
Main Roads WA, Western Power, Civil Aviation Safety Authority (CASA), Air Services Australia, Royal
Flying Doctor Service (RFDS), Department of Fire and Emergency Services (DFES), Department of
Planning, Lands and Heritage (DPLH), Department of Water and Environmental Regulation (DWER),
Department of Biodiversity, Conservation and Attractions (DBCA), Department of Primary Industries
and Regional Development (DPIRD), Environmental Protection Authority (EPA), Local aerial spraying
contractors, unlicenced airstrip owners (within a 5km radius of a turbine) and any relevant
incorporated local aeronautical associations.

Other Potential Impacts

All wind farm and turbine developments must adhere to and comply with the regulations,
specifications, and requirements outlined by the Civil Aviation Safety Authority (CASA) as though the
Narrogin Airport and Airstrips were registered. This ensures that the development does not impede
the potential future upgrade of the Narrogin Airport from its current unregistered CASA status to that
of a Registered CASA Airport.

Wind farm proposals should not have negatively impact through interference with normal agricultural
or farming activities of nearby rural properties, such as aerial spraying. An aviation assessment by a
suitable qualified aviation consultant may be required to demonstrate turbines will not impact on
aerial spraying activities of surrounding farms or unlicenced airstrips.

1.3.2. Local Planning Strategy (December 2019)

The planning strategy sets out the LGA's long-term planning directions and provides the rationale for any
zoning or classification of land under the local planning scheme.

Narrogin airport is identified in the strategy as:

an important part of the Shire’s transport network, particularly in terms of emergency services, and
has been identified as having significant potential to be developed to accommodate a flying school
for international pilots, a number of tourist related activities including but not limited to sky diving,
gliding, hot air ballooning and scenic flights and an aviation theme residential estate.

Section 4.5 of the planning strategy (Transport) establishes the key issues, visions/objectives and strategies
for transport infrastructure in the LGA, and includes a long-term strategy for Narrogin airport, to:

support and encourage an increase in air traffic volumes at the Narrogin Airport by increasing the
services offered, improving utilisation of the existing facilities and creating opportunities for the
establishment of complementary land uses subject to due consideration of potential impacts
associated with the airport’s continued operation to reduce any potential land use conflicts.

The Narrogin airport is recognised as an important component of the LGA transport strategy, particularly for
providing aeromedical air transport services. The planning strategy references the 2013 Airport Master plan,
which does not appear publicly available at this assessment.

1.4. Nearby certified aerodromes

No airport certified by the Civil Aviation Safety Authority (CASA) under Civil Aviation Safety Regulations (1998)
(CASR) Part 139 is located within 30 nm of the proposed WMT sites.

The nearest certified airport is Katanning Airport (YKNG), approximately 51 nm (94 km) away from the
proposed WMT sites.

108901-01_WF NEAR NARROGIN WMT_AIA_V0.2_240321




Narrogin Airport (YNRG) is an uncertified airport within 30 nm of the project site. Based on D11—Local Planning
Policy—Wind Farm Turbines, Narrogin Airport could potentially be upgraded to a certificated airport in the
future.

Figure 3 shows the project site location relative to Narrogin Airport (YNRG) (Source: Lightsource BP, Google
Earth). The orange circle represents a distance of 30 nm from the airport's aerodrome reference point (ARP).

‘ 30 nm from

YNRG'sARP [ >

WMTs \

Figure 3 Location of Narrogin Airport in relation to the proposed WMTs

1.5. Narrogin Airport (YNRG)

Narrogin Airport is an uncertified aerodrome. Narrogin Shire Council operates the airport, which has a
published aerodrome elevation of 329 m AHD (1080 ft AMSL) (source: Airservices Australia (AsA), FAC, dated
21 March 2024).

Narrogin Airport’s ARP coordinates published in Airservices Australia’s FAC are Latitude 32°55’48" S and
Longjtude 117°04'48"E.

As Narrogin Airport is currently uncertified, no information on instrument procedures is available from
Airservices Australia’s public web page. Aviation Projects can therefore not assess instrument procedure-
related data such as minimum sector altitude (MSA) and instrument procedures.

However, when Narrogin Airport is upgraded to a certified airport, if the WMT data has already been advised to
Airservices Australia, the flight procedure designer will consider the WMTs as obstacles during the procedure
design and will, therefore, not cause any infringement.

1.5.1. Narrogin Airport aircraft operations

It is understood that Narrogin Airport is used primarily for private and recreational flying operations, including
gliding activity, conducted in visual conditions. It is understood the aerodrome is also used frequently by the
Royal Flying Doctor Service (estimated as 200 arrivals annually according to Shire of Narrogin council meeting
minutes), which may include night-time operations in visual meteorological conditions.
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The aerodrome does provide runway lighting on runway 10/28, although the lighting system is not inspected by
the Shire of Narrogin.

1.5.2. Aircraft operations at non-controlled aerodromes

Advisory Circular AC 91-10 v1.1 Operations in the vicinity of non-controlled aerodromes provides guidance for
pilots flying at or in the vicinity of non-controlled aerodromes, with respect to CASR 91.

A conventional circuit pattern and heights are provided in AC 91-10 v1.1. The standard circuit consists of a
series of flight paths known as legs when departing, arrival or when conducting circuit practice. lllustrations of
the standard aerodrome traffic circuit procedures provided in AC 91-10 v1.1. are shown in Figure 4 and Figure
5.

Figure 4 Lateral and vertical separation in the standard aerodrome traffic circuit
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Figure 5 Aerodrome standard traffic circuit, showing arrival and joining procedures

AC 91-10 v1.1. paragraph 7.10 makes reference to a distance that is “normally” well outside the circuit area
and where no traffic conflict exists, which is at least 3 nm (5556 m). The paragraph is copied below:

7.10 Departing the circuit area

7.10.1 Aircraft should depart the aerodrome circuit area by extending one of the standard circuit
legs or climbing to depart overhead. However, the aircraft should not execute a turn to fly against the
circuit direction unless the aircraft is well outside the circuit area and no traffic conflict exists. This
will normally be at least 3 NM from the departure end of the runway, but may be less for aircraft with
high climb performance. In all cases, the distance should be based on the pilot’s awareness of traffic
and the ability of the aircraft to climb above and clear of the circuit area.

All WMT locations are further than 3 nm of YNRG. Generally, aircraft operations at YNRG will not require aircraft
to overfly the WMT locations while arriving or departing the aerodrome in normal operations, and aircraft
operations at YNRG are not anticipated to be adversely affected by the WMT in any of the proposed locations.

108901-01_WF NEAR NARROGIN WMT_AIA_V0.2_240321




1.5.3. IFR Circling areas

Narrogin Airport will have a circling approach once upgraded to a certificated airport. A circling approach
extends an instrument approach to the specified circling minima (lowest altitude permitted without visual
reference to the ground). At this point, the pilot will visually manoeuvre the aircraft to align with the runway for
landing. Typically, a circling approach is only conducted where there is no runway-aligned instrument procedure
or if the runway used for the approach procedure is not suitable for landing.

Circling areas are established by the instrument flight procedure designer based on ICAO specifications related
to the performance category of the designed aircraft. The circling area is determined by drawing an arc centred
on the threshold of each usable runway and joining these arcs by tangents.

The radii for each relevant category of aircraft related to Narrogin Airport are provided below:
e CategoryA - 1.70 nm / 3.15 km
e CategoryB - 2.72 nm / 5.04 km
e Category C - 4.30 nm / 7.96 km
e Category D - 5.40 nm / 10.00 km

The closest WMT (Met Mast Central) is approximately 23 km from the runway end at Narrogin Airport and will
not impact circling areas established for instrument flight procedures.

1.5.4. Obstacle limitation surfaces

Obstacle Limitation Surface (OLS) is established for each certified aerodrome runway. The maximum lateral
extent of the OLS is up to 6 km for the conical surface and 15 km for the take-off and approach surfaces.

If Narrogin Airport is upgraded to a certificated airport, the proposed WMTs will be located beyond the extent of
the airport OLS.

1.6. Nearby aircraft landing areas (uncertified aerodromes)

A search of various aviation datasets identified Aircraft Landing Areas (ALAs) near the project area. These are
non-certified aerodromes and are not subject to CASR Part 139 regulations.

The aviation datasets used for the search are:
e AIP aeronautical charts effective 21 March 2024.

e  OzRunways - which sources its data from Airservices Australia (AIP). The aeronautical data provided
by OzRunways is approved under CASA CASR Part 175.

e  Australian Government National Map online.

As a guide, an area of interest within a 3 nm radius of an ALA is used to assess the potential impacts of
proposed developments on aircraft operations at or near the ALA.

Figure 6 shows the location of nearby ALA relative to the project site and a nominal 3 nm buffer from the
closest ALA (source: Lightsource BP, Google Earth).

The proposed WMTs are not located within 3 nm of any nearby ALA.
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WMTs

Holm Hill ALA \
3nm

Figure 6 ALA in the vicinity of the project site.

1.7. Air routes and Grid LSALT

MOS 173 requires that the published lowest safe altitude (LSALT) for a particular airspace grid or air route
provides a minimum of 1000 ft clearance above the controlling (highest) obstacle within the relevant airspace
grid or air route tolerances.

1.7.1. Grid LSALT

The proposed WMTs are within an airspace grid with the LSALT of 3000 ft AMSL, which provides clearance
above obstacles with heights up to 2000 ft AMSL.

Figure 7 shows the grid LSALT in proximity to the WMTs (source: ERC Low National, OzRunways,
March 2024, Google Earth).

The highest WMT height is 530 m AHD (1738.8 ft AMSL), below the 2000 ft obstacle height limit.

Therefore, the WMTs will not impact the 3000 ft Grid LSALT.
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Grid LSALT of
3000 ft AMSL.

WMTs

Figure 7 Grid LSALTs in proximity to the WMTs.
1.7.2. Air Route LSALTs
A protection area 7 nm laterally either side of an air route is used to assess the LSALT for the air route.

Few air routes are within 7 nm of the WMT sites. The highest WMT height is 530 m AHD (1738.8 ft AMSL).
Table 2 provides an impact analysis of the surrounding air routes, showing that the WMTs are below the air
route LSALT.

Therefore, there is no impact on the air route LSALT.

Table 2 Air route impact analysis

Air Waypoint Route Protection | Covered Impact on Potential Impact on
route pair LSALT Surface WMTs airspace solution aircraft ops
design
W185 OCKLY 3800 ft 2800 ft Met Mast Nil N/A N/A
to/from AMSL AMSL Central
PAVSO
H44 PUMRY to 3000 ft 2000 ft Met Mast Nil N/A N/A
ESP VOR AMSL AMSL East
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1.8. Airspace

The highest WMT is 530 m AHD (1738.8 ft AMSL), which will be lower than the vertical limits of Perth
controlled airspace Class A and E (above 8500 ft). Therefore, the WMTs are located within the Class G airspace
(non-controlled airspace). The WMTs are also not located in any Prohibited, Restricted or Danger areas.

Therefore, the proposed WMTs will not impact controlled or designated airspace.

1.9. Aviation navigation facilities

Part 139 MOS 2019 specifies the protection of Communication, Navigation and Surveillance Systems (CNS)
from development, which may affect the function of these systems.

The proposed WMTs are not located within the prescribed clearance zones or areas of interest specified in Part
139 MOS 2019 Chapter 19 and will not affect CNS facilities.

1.10. ATC Surveillance Radar Systems

Airservices Australia currently requires an assessment of the potential for wind farms to affect radar lines of
sight.

The open lattice construction of slim wind monitoring towers does not impact ATC Surveillance Radar Systems.

1.11. Civil Aviation Safety Authority - regulatory context

The Civil Aviation Safety Authority (CASA) regulates aviation activities in Australia. Applicable requirements
include the Civil Aviation Regulations 1988 (CAR), Civil Aviation Safety Regulations 1998 (CASR), Advisory
Circular (AC) 139 E 0.1-v1.0 and AC.139 E 0.5-v1.1. Relevant provisions are outlined in further detail in the
following section.

1.11.1. Civil Aviation Safety Regulations 1998, Part 139—Aerodromes

CASR 139.165 requires the owner of a structure (or proponents of a structure) that will be 200 m or more
above ground level to inform CASA. This must be given in written notice and contain information on the
proposal, the height and location(s) of the object(s) and the proposed timeframe for construction. This is to
allow CASA to assess the effect of the structure on aircraft operations and determine whether or not the
structure will be hazardous to aircraft operations.

The proponent of the WMTs is required to report the WMTs to CASA in accordance with CASR 139.165, as soon
as practicable after forming the intention to construct or erect the proposed object or structure.

The notification should be provided to CASA via email to Aerodromes@casa.gov.au and
Airspace.Protection@casa.gov.au.

1.11.2. Advisory Circular 139.E-01 v1.0—Reporting of Tall Structures

Advisory Circular (AC) 139.E-01 v1.0—Reporting of Tall Structures, CASA guides those authorities and persons
involved in the planning, approval, erection, extension or dismantling of tall structures so that they may
understand the vital nature of the information they provide.

2.2.1 The hazards that such buildings or structures may pose to aircraft requires assessment. CASA
routinely performs such assessments however needs to be first notified of the obstacle, structure of
source of a hazardous plume. The need to report such hazards is outlined in this AC.
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2.2.2 If you are the person who owns, controls or operates the object, structure or a source of a
hazardous plume which is either present, imminent or has been approved for erection/construction,
details need to be provided about:

— the construction, extension or dismantling of tall structures if the top is:
0 100 m or more above ground level
or
o0 affects the obstacle limitation surface of an aerodrome as defined in

2.2.3 In addition, tall structures may pose a specific hazard for the operation of low-flying Defence
aircraft or to the flight paths of arriving/departing aircraft (refer Paragraph 2.1.3). Therefore, the
RAAF and Airservices Australia require information on structures that are 30 m or more above
ground level—within 30 km of an aerodrome or 45 m or more above ground level elsewhere for the
RAAF, or 30 m or more above ground level elsewhere for Airservices Australia.

2.2.4 Information provided for the database should be accurate and readily interpreted. The tall
structure report form has been designed to help owners and/or developers in this respect. The form
is available on the Airservices Australia website (including a spreadsheet for reporting multiple
structures) at: https://www.airservicesaustralia.com/industry-info/airport-development-

assessments/

1.11.3. Advisory Circular AC 139.E-05-v1.1 Obstacles including wind farms outside the vicinity of a CASA
certified aerodrome - October 2022

AC 139.E-05-v1.1 provides advice about the lighting and marking of wind farms and other tall structures in
submissions to planning authorities who are considering a wind farm or tall structure proposal.
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2.1.2 Regardless of CASA advice, planning authorities make the final determination whether a wind
farm or a tall structure not in the vicinity of a CASA regulated aerodrome will require lighting or
marking.

2.2.1 All wind turbine developments and tall structures should be assessed to determine whether
they could be a risk to aviation safety. This AC augments the information in the National Aerodromes
Safeguarding Framework (NASF) Guideline D and provides additional guidance on the assessment of
wind farm developments and guidance for establishing what reasonable measures may be put in
place to mitigate any adverse effect the wind farm development could be to aviation safety.

2.2.2 For the purposes of this AC, navigable airspace is considered to be the airspace above the
minimum altitudes of VFR and IFR flight, including airspace required to ensure the safe take-off and
landing of an aircraft. Generally, minimum altitude limits equate to 500 ft (152 m) or 1 000 ft (305
m) above ground level depending on the situation, i.e., whether or not the flying is over a populous
area. The presence of wind turbines, wind monitoring masts and other tall obstacles may create a
risk to the safety of flight, due to the risk of collision. An entity that is proposing to introduce a hazard
into navigable airspace, such as a wind farm, must mitigate the risk of the hazard on airspace users
to ensure an acceptable level of safety is maintained.

2.2.4.1 Part 139 of the Civil Aviation Safety Regulations 1998 (CASR), regulates obstacles within the
vicinity of certified aerodromes. This is supported by Part 139 (Aerodromes) Manual of Standards
(MQS) which provides the definition of an obstacle as well as the standards for marking and lighting
of an obstacle. Any wind turbine (where the height is defined to be the maximum height reached by
the tip of the turbine blades), wind monitoring mast or other tall structure that penetrates an
Obstacle Limitation Surface (OLS) of an aerodrome will be assessed in accordance with the
provisions of Part 139 of CASR and the MOS.




2.2.6.1 Outside the vicinity of an aerodrome, which is defined as being outside the OLS of an
aerodrome, wind farms and other tall structures may constitute a risk to low-flying aviation
operations which may be conducted down to 500 ft above ground level (AGL) over non-populous
areas. Additionally, wind monitoring masts can also be hazardous to aviation, given they are very thin
and difficult to see.. Wind farms can also affect the performance of communications, navigation and
surveillance (CNS) equipment operated by Airservices or the Department of Defence.

2.5 Aviation hazard lighting - International best practice

2.5.2 Australian regulations state that aircraft in uncontrolled airspace may operate under visual
flight rules (VFR), which requires the pilot to remain clear of clouds and to adhere to visibility minima.

-in Class G airspace below 3000 ft Above Mean Sea Level (AMSL) or 1000 ft AGL
(whichever is the higher) - remain clear of cloud with minimum visibility of 5000 m.

—in Class G airspace below 10 000 ft AMSL (subject to the above) - remain 1000 ft
vertically and 1500 m horizontally from cloud and with 5000 m visibility.

Note: Helicopters may be permitted to operate in lower visibility and that further exemptions may
apply to special cases such as military, search and rescue, medical emergency, agricultural and fire-
fighting operations.

2.5.4 2000 candela medium intensity obstacle lighting recommendation satisfies the 5000 m VFR
visibility requirements, according to practical exercises undertaken by the FAA and documented in AC
70/7460-1L (FAA, 2015).

2.5.5 In Australia, CASA has accepted the use of 200 candela lighting in some circumstances due to
a lack of back lighting in rural and remote areas, meaning that a lower intensity light is still visible to
pilots at an acceptable distance to permit a pilot to see and avoid the obstacle.

2.6 Hazard Lighting

2.6.1 This describes the reasoning behind CASA's preference to recommend aviation hazard lighting
for tall structures and aircraft detection systems for wind farms.

2.6.2 Hazard lighting for wind farms and other tall structures is intended to alert pilots, flying at low
altitude, to the presence of an obstacle allowing them sufficient awareness to safely navigate around
or avoid it. The pilot is responsible for avoiding other traffic and obstacles based on the "alerted" see-
and-avoid principle.

2.6.3 Unless the wind farm or tall structure is located near an airport, it is not expected to pose a risk
to regular public transport operations. The kind of air traffic that is usually encountered at low
altitude in the vicinity of a wind farm or tall structure includes light aircraft (private operators, flight
schools, sport aviation, agricultural, survey, fire spotting and control) and helicopters (military, police,
medical emergency services, survey, fire spotting and control). Hazard lights are therefore designed
to provide pilots with sufficient awareness about the presence of the structure(s), so they can avoid
it. This means that the intensity of the hazard lights should be such that the acquisition distance is
sufficient for the pilot to recognise the danger, take evasive action and avoid the obstacle by a safe
margin in all visibility conditions. This outcome considers the potential speed of an aircraft to
determine the distance by which the pilot must become aware of the obstacle to have enough time
and manoeuvrability to avoid it.

2.7 CASA's commitment to aviation safety

2.7.1 CASA will consider the lighting intensity management and systems that achieve an acceptable
level of aviation safety on a case-by-case basis during its assessment.
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2.7.2 A CASA determination will consider the environmental setting when determining the need and
level of lighting required on a wind farm or tall structure. This may include consideration of lower
lighting intensities for obstacles away from an aerodrome. The backlighting of some locations is
almost non-existent, meaning the risk of an aviation hazard light being compromised by background
lighting from a rural and remote town is lower than would otherwise apply in a residential area closer
to a city.

There is no regulatory requirement to provide obstacle lighting on the WMTs. Generally, for WMTs that will be

installed prior to WTG installation and WMTs that are not in close proximity to a WTG, the voluntary provision of
obstacle lighting should be considered to ensure visibility in low light and deteriorating atmospheric conditions.
CASA will review the WMTSs for potential hazards to aircraft operations and may recommend lighting the WMTs.

1.12. National Airport Safeguarding Framework Guideline D

National Airport Safeguarding Framework (NASF) Guideline D: Managing the Risk To Aviation Safety of Wind
Turbine Installation (Wind Farms)/Wind Monitoring Towers 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.

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.

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:

* 30 metres or more above ground level for structures within 30km of an aerodrome; or
* 45 metres or more above ground level for structures located elsewhere.
Marking and lighting of wind monitoring towers

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:

e thetop 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;

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

e ensuring the guy wire ground attachment points have contrasting colours to the
surrounding ground/vegetation; or

e aflashing strobe light during daylight hours.
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1.13. Summary

The following list of findings summarises the outcome of this assessment, based on the maximum height of
150 m AGL / 530 m AHD (1738.8 ft AMSL):
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There are no certified airports located within 30 nm (56 km) of the Project.
The WMTs are not anticipated to affect the operation of aircraft at Narrogin Airport adversely.

Narrogin Airport will potentially upgrade to a certificated airport. The proposed WMTs are located
beyond the circling areas and OLS surfaces. If the WMT data has already been advised to Airservices
Australia before the Narrogin Airport upgrades to a certificated airport, the flight procedure designer
will consider the WMTs as obstacles during design, and they will not cause any infringement.

No aircraft landing area (ALA) is identified within 3 nm of the WMT sites.
The WMTs will not affect any grid or airway route segment LSALT.
The WMTs will not have an impact on controlled or designated airspace.

Marking the WMTs is not mandatory. However, the following markings are recommended to be
implemented in consideration of potential day VFR aerial work and military aircraft training operations
in accordance with NASF Guideline D:

0 obstacle marking for at least the top 1/3 of the mast and be painted in alternating
contrasting bands of colour

0  marker balls or high visibility flags or high visibility sleeves placed on the outside guy wires;
and

0  guy wire ground attachment points in contrasting colours to the surrounding
ground/vegetation.

There is no regulatory requirement to provide obstacle lighting on the WMTs. Generally, for the WMTs
that will be installed prior to WTG installation and the WMTs that are not in close proximity to a WTG,
the voluntary provision of obstacle lighting should be considered to ensure visibility in low light and
deteriorating atmospheric conditions. CASA will review the WMTSs for potential hazards to aircraft
operations and may recommend lighting the WMTs.

Due to exceeding 100 m AGL, details of the WMTs must be reported to CASA as soon as practicable
after forming the intention to construct or erect the proposed object or structure in accordance with
CASR Part 139.165(1)(2). The notification should be provided to CASA via email to
Aerodromes@casa.gov.au and Airspace.Protection@casa.gov.au.

‘As constructed’ details of the WMT coordinates and elevation should be provided to Airservices
Australia, by submitting the form at this webpage: https://www.airservicesaustralia.com/wp-
content/uploads/ATS-FORM-0085 Vertical Obstruction_Data_Form.pdf to the following email
address: airport.developments@airservicesaustralia.com




If you wish to clarify or discuss of the contents of this correspondence, please contact me on 0433 747 835.

Kind regards

by

Lyn Wang

Specialist Aviation Consultant

21 March 2024
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