Environmental Assessment: Proposed Wind Farm, Gullen Range NSW

7/ ASSESSMENT OF KEY ISSUES

7.1 Scoping and prioritisation of issues

Recent reforms to the Environmental Planning and Assessment Act 1979 and associated
planning instruments (Part 3A) provide for improvements to efficiency in the assessment and
approval process, by allowing assessments to focus on key issues.

Key issues are those with the potential to produce significant environmental or human
impacts. They have been identified with respect to this proposal in the Director General's
Requirements (refer to Section 5.1.3). The impact assessment process that this EA report
documents is focussed on these key issues. Table 7.1 summarises the key issues and the
investigation strategies employed to investigate them. Section 7 summarises the
methodologies, results and mitigation measures recommended by these investigations, for
each key issue individually.

Additional issues were identified using the risk analysis methodology, Section 8, Table 8-1.
These additional issues are discussed separately in Section 8.

Table 7-1 Categorisation of key impact areas related to the proposal

Issue Investigation strategy

Visual Specialist report including photomontages of turbine layouts
Noise Specialist report including modelling and mapping
Biodiversity Specialist report including flora, fauna

Separate desktop investigation of Mitchell landscapes

Aboriginal archaeology Specialist report, including consultation

Aviation Specialist report including consultation

Communications Desktop review and consultation

Electromagnetic fields Desktop review and consultation

(EMFs)

Land values Desktop investigation with recourse to an existing specialist report
Traffic and transport Specialist report

Fire and bushfire Desktop review and consultation

Water quality Desktop review and consultation

Mineral resource Desktop review and consultation
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7.2 Visual impact

A landscape and visual assessment was completed by Environmental Resources
Management (ERM) Australia for the proposed Gullen Range Wind Farm. It assessed the
visual impact of the constructed wind farm, taking into account access roads, powerlines,
substation and control building as well as the turbines themselves. A summary of the
methodology, key results and proposed mitigation measures is described below. The
landscape and visual assessment is appended in full, Attachment 3.1.

Approach

The methodology used within the visual assessment is based on the Policy and Planning
Guidelines for Development of Wind Energy Facilities in Victoria (May 2003) as well as past
projects undertaken by ERM in the visual assessment of wind farms in Victoria, South
Australia and NSW. This methodology is supported by the Wind Farms and Landscape
Values, National Assessment Framework. It responds to the relevant sections of the Upper
Lachlan Shire Council Development Control Plan (DCP) Wind Power Generation 2005, the
Key Assessment Requirements for Visual Amenity Impacts (Section 75F of the
Environmental Planning and Assessment Act 1979) and Auswind’s Best Practice Guidelines
for Implementation of Wind Energy Projects in Australia (2006).

The methodology used to assess the landscape and visual impact of the Gullen Range Wind
Farm includes:

e Describing the visual components of the wind farm

e Describing people’s perception of wind farms in the landscape, based upon past
research

o Defining the viewshed of the wind farm based upon the parameters of human vision

e Describing the planning policies that apply within the viewshed, particularly those such as
Significant Landscape Overlays that recognise landscape values within the viewshed

e Describing the existing landscape characteristics within the viewshed and defining the
landscape units and their sensitivity

e Carrying out a GIS based Zone of Visual Influence (ZVI) or ‘seen area’ analyses that
illustrates those areas from which wind turbines, in whole or part, are visible

e Utilising the ZVI analysis to locate indicative viewpoints within the public domain (i.e. from
roadsides or from recognised lookout or other vantage points) from which wind turbines
would be visible, as a means of explaining the visual impact of the proposal on publicly
accessible locations

e Examine the potential visual impact and potential landscape mitigation measures that
may apply to residences within the vicinity of the wind farm

¢ Analyse the potential of cumulative visual impact of this proposal

e Describe the potential visual impact of night lighting
Results

People’s perception of wind farms

Studies undertaken in the local area, within Australia and overseas indicate an increasing
level of public support for wind farm development. Research supports the proposition that the
vast majority of the community supports the creation of additional wind farms.

It should also be acknowledged that while the older research utilized in this study may target
viewers in the general community, including visitors, tourists and residents, viewing the wind
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farm from local roads, tourist locations and from other publicly accessible locations, the more
recent research is focused on those who live in the area and are the most familiar with the
local landscape. The recent studies show a discernible rise in the level of public acceptance
over the older studies in Australia and overseas. The earlier research continually shows a
level of community support at around 60-70% and a level of opposition between 5-30%. The
more recent research shows a level of community support in excess of 90% and a level of
opposition of between 3-5% (refer to full report, Attachment 3.1).

It is important to realise that this acceptance level is unique to wind farms. Similar research
to the visual impact of a transmission line, a major road or other large infrastructure projects
would show a greater degree of dislike for the changes these projects make on the
landscape. The much greater acceptance of wind turbines in the landscape may well be a
result of their design or perceptual link with green energy.

Irrespective of the reason, it is clear that wind turbines are generally accepted by the majority
of viewers in all but the most sensitive of locations.

Viewshed and zones of visual influence

The area that may potentially be visually affected by the wind turbines is called the viewshed.
This viewshed may be broadly based on the characteristics of human vision (discussed in
more detall in the full report, Attachment 3.1).

Within the viewshed of the wind farm there are differing zones of visual impact. The visual
impact of a wind turbine at 16km is obviously less than the visual impact of a wind turbine
seen from 1km. Distance ranges are used as a guide only to determine zones of visual
impact.

The zones of visual influence for the proposed Gullen Range wind farm are summarised in
Figures 7-1 — 7-4.

Table 7-2 Zones of visual influence

Distance from an observer to | Visual impact
the nearest wind turbine

Visually insignificant

>17 km. A very small element in the viewshed, which is ditficult to discern
and will be invisible in some lighting or weather circumstances.
Potentially noticeable, but will not dominate the landscape.

8.5 km ~ 17 km The degree of visual intrusion will depend on the landscape

sensitivity and the sensitivity of the viewer, however the wind
turbines do not dominate the landscape.
Potentially noticeable and can dominate the landscape.

3.0%m 8.5 km. The degree of visual intrusion will depend on the landscape

sensitivity and the sensitivity of the viewer

1.5-3.0 km Highly wisible and will usually donunate the landscape

The degree of visual intrusion will depend on the wind turbines’
placement within the landscape and factors such as foreground
screening.

<1.5km W be misually donunant in the landscape from most viewing locations.

Dominates the landscape in which they are sited.
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Of note, there are several small towns within the 17km viewshed including:
e Crookwell, approximately 5km to the north east

e Laggan, approximately 15km to the north east

e Grabben Gullen, approximately 3km to the west

e Breadalbane, approximately 10km to the south

There are also several hamed ‘localities’ that consist of a few dwellings and/or buildings and
with no shopping or convenience services. Sections of the Hume Freeway, the old Sydney to
Melbourne Highway and the Sydney to Melbourne Railway line is located in the southern
extent of the of the 17km viewshed. The town ship of Goulburn is located outside of the
17km viewshed and has not been assessed.

Existing landscape characteristics within the viewshed and landscape unit sensitivity

Landscape units are based on areas with similar visual characteristics in terms of
topography, geological features, soil, vegetation, and land use. The landscape units relevant
to the proposed Gullen Range wind farm include:

e Landscape Unit 1 — Gently undulating farmland is obviously man-modified, contains other
infrastructure and is not topographically dramatic. It is a common landscape type in this
area of NSW

e Landscape Unit 2- Hilly farmland is obviously man-modified, is not topographically
dramatic although the slopes are steeper than those within the farmland Unit. It contains
drainage lines and some dams and is a common landscape element in this area of NSW

e Landscape Unit 3 Vegetated areas have remnant indigenous vegetation, typically on
steep slopes and where soils are poorer

¢ Landscape Unit 4 Rural townships has a greater concentration of residences

The table overleaf summarises the sensitivity of the various landscape units within the visual
catchment of the Gullen Range Wind Farm.

A ‘seen area’ analysis shows those areas within the viewshed from which wind turbines, or
sections of wind turbines, may be visible. The extent to which a wind farm is visible depends
upon the nature of the intervening topography. The wind turbines are located on hilly areas in
the landscape; the elevation change across the site may vary in height between
approximately 500 to 980m AHD. Intervening ridges, depressions and rises can assist to
screen views to the wind turbines from locations surrounding the wind farm.

Based on a categorization of visibility (see table overleaf), GIS analysis and mapping
produced a series of maps to illustrate the degree of visibility of the proposal in the locality.
The GIS analysis graphically illustrates those areas from which wind turbines, in whole or in
part, will be visible within the viewshed. This is based solely on topography and does not
take into account screening by vegetation, minor topographic changes and building. This
screening will obviously reduce the visibility from many locations.

Zone A, B, C and D mapping is provided in this summary on the following pages. This
analysis shows that the main areas that may be visually impacted by the proposal lie to the
east. The ZVI studies show the very low potential for the wind farm to have an impact on built
up areas associated with Crookwell. Even the most conservative of these studies (Zone D),
shows that little of the urban areas associated with Crookwell will have views to the site.
Wind turbines, either in whole or in part, will be visible from the townships of Crookwell and
Grabben Gullen, however the major visual impact from areas that are publicly accessible are
those along sections of the Kialla Road to the east and Bannister Lane to the west.
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Table 7-3 Sensitivity of local landscape units

Landscape unit

Sensitivity

Unit 1

Gently Undulating
Farmland Landscape
Unit

Unit 2
Hilly Farmland
Landscape Unit

Unit 3
Vegetated Areas
Landscape Unit

Unit 4
Rural townships

Low

This landscape unit is obviously man-moditied, contains other
infrastructure, is not topographically dramatic and does not
contain areas of water. It is a common landscape type in the
viewshed and across the Southern Tablelands.

Low

This landscape unit is obviously man-modified, is not
topographically dramatic and contains few areas of water. Itis a
common landscape type in the viewshed and across the Southern
Tablelands.

Medium

This landscape unit is relatively uncommon within the viewshed
and vegetated areas appear as remnants of the pre-European
settlement landscape and are theretore atforded a higher degree
of sensitivity.

Medium

The presence of a greater number of residences increases the
sensitivity.

Table 7-4 Visibility parameters

Zone Extent that wind turbines are visible
Zone A One or more wind turbines in their entirety
Zone B The entire swept path of the blades of one or more wind
turbines
Zone C At least half of the swept path of one or more wind turbines
Zone D Any part of the wind turbine blades of one or more wind
turbines
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Indicative viewpoints within the public domain

The selection of publicly accessible viewpoints seeks to provide representative views from
each of the character types within the viewshed and from locations identified via the ‘seen
area’ analyses. In addition, results from the ongoing community consultation have been
incorporated where applicable.

There were 13 viewpoints that have been selected as representative indicative publicly
accessible viewpoints:

1. Corner Mullins Creek Road and Gurrundah Road
Crookwell Gunning Road at Wattle Creek
Pomeroy Road

Walkoms Lane

Bannister Lane

Kialla Road

Range Road

Pejar Dam boat ramp

© ©o N o 0 bk~ W DN

Bannister Lane (West)

=
o

. Crookwell

. Grabben Gullen

e
N

. Laggan
13. Breadalbane

Photomontages have been prepared for each of these locations. Due to the resolution
required to portray these montages, they are provided separately in Attachment 3.1. These
viewpoints represent a reasonable range of impacts from publicly accessible locations within
the viewshed, and that have the highest potential impact.

Based on an evaluation of landscape sensitivity, viewer numbers and distance to the nearest
turbine, 12 out of the 13 viewpoints were assessed to have nil to low visual impact. No
viewpoint was assessed to have high visual impact. Viewpoint 11: Grabben Gullen is located
within Landscape unit 4 (rural township), has moderate visitor numbers, moderate landscape
sensitivity and was assessed to have moderate overall visual impact. The impact relates to
exposed publicly accessible locations and exposed residential properties.

One potential mitigation measure for wind farms is the establishment of roadside vegetation.
Recent site visits have shown that there are many breaks in the roadside vegetation.
However, generally there is a low level of visual impact and therefore the establishment of
vegetation, especially adjacent to the local road network, seems unnecessary. Further,
screening could convert the rural road network into a series of narrow corridors with dense
screening vegetation along each side, which is undesirable from a visual perspective. This
assessment concludes that there would be no need for management options to include
planting along public roads as a visual mitigation measure.

Impact on residential properties

The landscape and visual impact methodology used in this report is based on the Wind Farm
and Landscape Values — National Assessment Framework and is supported by past
Victorian Planning Panel decisions and recent New South Wales Land and Environment
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Court (LEC) decisions. The methodology (as described in detail in Section 3.1) discusses the
notion of the viewshed and zones of visual impact. These zones, summarised in table 7.2,
are based on the overall height of the proposed wind turbines and the parameters of human
vision.

The major impact of wind turbines on residential properties occurs where wind turbines are
within 1.5km. However wind turbines can be dominant out to 3km. The greatest potential
impact is on neighbouring non-participatory residential properties. That is residential
properties whose owners have not elected to be part of the wind farm, as it can be assumed
that those that have elected to for their land to form part of the wind farm, the visual impact is
acceptable.

There are 32 non-participatory residences within 1.5km of the nearest wind turbine. These
houses lie along the eastern edge of the wind farm and are therefore potentially in areas
where the previous ‘seen area’ analysis has shown that viewers are less likely to have views
screened by topography offers. However western boundary shelter belt / wind break planting
is quite common and where present will screen views to the turbines from residences along
the eastern edge of the wind farm. There are 86 non-participatory residences more that
1.5km and less than 3km of the nearest wind turbine (refer to Attachment 3.1 for the location
of these residences).

The Wind Farm and Landscape Values — National Assessment Framework discusses the
importance of community consultation in identifying locally sensitive areas in the surrounding
community. An Open House (Information Day) was held on 21 November 2007 and a
specialist was in attendance to discuss the methodology and landscape and visual impacts
associated with the project. Following the Open House, a site visit was undertaken to
photograph additional locations to assess the visual impact on residential properties. This
was done by identifying viewing locations that conservatively represent a concentration of
dwellings and therefore demonstrate a worst case scenario. Three additional viewpoints
were added to represent Kialla, Mummel and Bannister Lane. While the existing residences
have varying levels of existing vegetation surrounding them, the overall visual impact on
residences in each of these areas was assessed as being moderate, without screening, or
low with screening and this is presented in Table 7-5.
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Environmental Assessment: Proposed Wind Farm, Gullen Range NSW

Landscape mitigation is more effective for properties which lie to the north and to the east of
a wind farm as additional planting to the south and to the west has both the added
advantages of providing a wind break without impacting on solar access. Landscape
mitigation for properties to the south can sometimes impact on solar access to private
courtyards which typically are orientated to the north.

Landscape mitigation measures should be determined on a case by case basis in
consultation with landholders to minimise adverse impacts. Such a process has occurred in
past projects, after approval of the wind farm with advice and funding being supplied by the
Proponent. Examples of screening options are provided in Attachment 3.1.

Cumulative visual impact

Cumulative visual impact can occur either by sequential and simultaneous views to wind
turbines from publicly accessible viewpoints or from private viewing locations, or from
changes to a communities or visitor's perception of a region due to the presence of multiple
wind farms in an area. Figure 7-5 illustrates the viewsheds of existing and proposed wind
farms (based on the height of wind turbines proposed) in the region. The potential for
cumulative impact was assessed from townships, local roads and major transport corridors.

There are limited locations within the township of Crookwell where one can perceive the
Gullen Range wind farm or where Crookwell 1 and Crookwell 2 would also be visible. The
Gullen Range wind farm would not be visible from the townships of Goulburn and Gunning.

Travelers along the Hume Highway will pass close by the Cullerin wind farm, once
constructed. Wind turbines at the Gunning and Gullen Range wind farms may also be visible
from the Hume Highway behind the Cullerin wind farm. However, due to limited views, they
would be a small additional element in the landscape. Whilst it may be possible for more than
one wind farm to be viewed while traveling through this area in the Southern Highlands, the
cumulative impact would therefore be minimal.

There may be a cumulative visual impact for users of roads running north-west from
Goulburn past the Gullen Range wind farm to Crookwell. At some locations along the
Crookwell Road these wind farms would be visible on both sides of the road. Range Road
also runs past both the Gullen Range wind farm and the Crookwell wind farms. Similarly
there may be a cumulative visual impact for users of the Grabben Gullen Road from Gunning
in a north-easterly direction to Grabben Gullen and then to Crookwell. However, these are
local roads with lower visitor numbers with limited viewing opportunities due to topography
and vegetation. The cumulative impact would be only slightly greater than the impact of the
Gullen Range wind farm alone.

This assessment of the cumulative visual impact of the Gullen Range wind farm has
concluded that there would be minimal cumulative visual impact and that the changes to
peoples’ perception of the surrounding area would not be significantly changed by the
presence of multiple wind farms in the locality.
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Visual impact of night lighting

The assessment of the viewshed of the Gullen Range wind farm has identified the low
density of occupants within the surrounding area and relatively low usage of the local road
network. This has highlighted the fact that the wind farm is located in an area with little night
time lighting and with few night time viewers.

The assessment of lighting impact has been made with recourse to a limited number of
Victorian trials. These trials identify that the type of lights do make a difference to the visual
impact; there are forms of lighting that can be used to reduce visual impact. Hazard
identification lights are still an obvious element in the landscape, particularly where there are
few light sources and these will be an obvious addition to the night panorama. However, few
light sources are also an indication of few viewers. If lights are required by CASA, it is
considered that the solution constructed at Mt Millar (detailed in Attachment 3.2) provides an
acceptable level of visual impact while providing the required level of night time hazard
identification.

The cumulative impact of night lighting on town and property residents as well as road users
was considered. Residents may be able to see the hazard identification lighting of multiple
wind farms. This impact would affect few houses, and be a relatively small visual impact;
when people are at home at night with inside lights are on, windows become mirrors,
reflecting the interior of the house, reducing the visibility of external lights at distance.
Therefore at night in most situations, a viewer needs to be outside to even see the proposed
hazard identification lights. Whilst night lighting may be visible to road users, it will only be
one further element in a traveler's experience which includes the frequent presence of other
necessary lighting (rear tail lights, headlights and lights from nearby houses and farms). For
these reasons, the cumulative impact of night lighting has been assessed to be negligible.

Impact assessment
Construction and decommissioning impacts

The landscape and visual assessment by ERM concentrated on the visual impact of the
proposal post construction. Additional visual impacts would be present during construction
and decommissioning however. Large and heavy vehicles enroute to the site, road works on
specified access roads, as well as turbine assembly onsite, would be visible to passing traffic
and local residents in some locations.

This is considered to be a temporary impact. The areas that would be affected are covered in
the visual assessment for the constructed turbines, summarised below. No mitigation
measures additional to those discussed for operational impacts below are considered
necessary.

Operational impacts

The landscape and visual impact assessment demonstrates that the site and its surrounds
within the Southern Tablelands have a low visual sensitivity to a wind farm development and
is a suitable landscape for the construction of a wind farm. This conclusion is supported by:

e Perception studies continually show that the majority of viewers do not object to the
construction of wind turbines on any but the most sensitive and localized landscapes.

e The Gullen Range Wind Farm site is in a modified landscape. The elements in the
landscape are well represented across this area. Agricultural activity, associated
structures and other signs of human intervention have created a landscape that can
absorb other changes

e There are limited long distance views from the township of Crookwell and the visual
impact would be negligible even from an elevated tourist lookout at this location

Final 118 nghenvironmental



Environmental Assessment: Proposed Wind Farm, Gullen Range NSW

e The Hume Highway, which is one of the major roads within the region, is located to the
south of the wind farm and although there will be views from this highway, they will be
limited and the visual impact will be low. Visibility of the wind turbines from the Hume
Highway is restricted to a few kilometres due to the presence of intervening ridges and
roadside vegetation

e There will be a visual impact on viewers using the minor roads within the locality. These
run along the eastern and western edges of the wind farm. Visibility from these minor
roads, which have far fewer users than the highways and main roads, is also restricted by
roadside vegetation

e There are 118 non-participating residences within 3km, the zone of greatest potential
visual impact, and many of these existing residences already have screening in the form
of wind breaks. Landscape mitigation can be effective in lessening the visual impact on
residential properties

o If CASA requires obstacle lighting, the visual impact of night lighting would be low based
on the type of lights now used and considering the night environment contains multiple
light sources

Mitigation measures:

The following mitigation measures would be implemented to address the impacts discussed
in this section:

e A site visit would determine the extent of planting between the Proponent and the
resident for properties within 3km of a wind turbine. Species selection would be
determined in consultation with landholders using advice from the local Landcare group.
Any such offer would remain in place for a period of 1 year after project construction, to
allow people time to either adjust or to decide that landscape filtering or screening is
warranted

e This assessment concludes that there would be no need for management options to
include planting along public roads as a visual mitigation measure

7.3 Operational and construction noise impacts

A noise impact assessment was completed by Marshall Day Acoustics Pty. Ltd. for the
proposed Gullen Range wind farm. The construction noise assessment considered the type
of equipment that would be utilised to construct the wind farm. The noise assessment for
operational impacts was undertaken for six scenarios (a combination of three alternative
turbine layouts and two alternative turbine models). Scenarios contained a range of total
turbine numbers, from 77 to 84. A summary of the methodology and key results is described
below. The noise assessment is appended in full, Attachment 3.2.

A specific turbine has not been selected for the project and accordingly the REpower MM82
and MM92 turbines have been used for the noise assessment as being representative of the
range of turbines that are being considered. Results may vary slightly with different turbines
and therefore, further noise modelling would be required to ensure compliance with the
guidelines should the turbines or layouts change.

Approach

There are approximately 250 residential dwellings within a 5 kilometre radius of the wind
farm, with the majority located to the east of Grabben Gullen Road. These dwellings are
predominately concentrated in the Grabben Gullen, Kialla and Bannister areas. The
approach of this assessment was as follows:
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The operational noise assessment was completed in accordance with the South Australia
EPA Environmental Noise Guidelines: Wind Farms (2003)

The construction noise assessment was completed in accordance with the NSW EPA
Environmental Noise Control Manual

A preliminary noise assessment was undertaken using SoundPLAN, a proprietary
environmental noise prediction software package. This model was completed for all
dwellings within a 5 kilometre radius of a proposed wind turbine. The model first utilised
the input wind speed value of 9ms™ with subsequent assessment calculated for the wind
speed range of 3-12 ms™ (wind speed range dependant upon turbine type)

All models generated as part of the noise assessment used the algorithm described in
1ISO9613-2: 1996 — Acoustics — Attenuation of sound during propagation outdoors — Part
2: General method of calculation. This standard facilitates the prediction of noise levels
through spherical spreading effects and directivity and allows for variables including
screening, atmospheric absorption and ground attenuation

At locations where the preliminary noise assessment indicated sensitivity of a receiver
location to the acceptable noise criteria, a detailed assessment was undertaken. All
dwellings that had an initial predicted noise level of 32dBLaeq Or greater were the subject
of further assessment, with dwellings having less than 32dBLaeq assumed to comply with
the relevant noise criteria. The results of this additional assessment identified that 17
relevant receivers required short term noise monitoring

A background noise monitoring assessment Lago, 10 minute Was then undertaken at each of
the 17 identified relevant receivers over a two week period. The background monitoring
was undertaken primarily during winter 2007 over a 10 week period which is considered
most likely to coincide with possible van den Berg effects and is therefore seen as
conservative. In areas where a cluster of receiver locations occurred, a determination of
the worst case single location was made to represent that cluster of receivers. The
background noise data was collected using Acoustic Research laboratories (ARL) noise
loggers, which are Type 1 and 2 measurement devices certified in accordance with
AS1259-1990 or IEC-61672 (International Electrotechnical Commission 2002). These
loggers were generally placed within 20 metres of a house, no closer than 5 metres from
any reflective surface and at a consistent height of 1.2 metres above ground level

Local weather conditions were monitored in conjunction with the background noise
assessment to accurately identify periods of rain fall that occurred during the monitoring
campaign. Data was excluded from the data set during periods of rain. A regression
analysis was then completed to identify the site specific background noise levels

The noise assessment also included a comparison between predicted equivalent Laeq
levels and the Lagy Noise limits set in accordance with the guideline values at each
relevant receiver for each of the three proposed layouts
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Impact assessment
Construction and decommissioning impacts

An impact assessment of the potential construction noise levels likely to occur during the
construction phase of the project was undertaken. The impact assessment was completed
using the known operational noise levels of a variety of heavy machinery and noise
generating activities likely to be used during construction as detailed below.

e Excavator e Crane

e Grader e Bulldozer

e Dump truck e Delivery and 4WD vehicles
e Concrete truck e Rock breaking

e Front end loader e Concrete batching

For the purpose of the noise assessment, it was considered appropriate to allow the
construction noise level to exceed the background noise level by up 20 dBA, when measured
over a 15 minute period. Therefore, the noise levels were predicted for each relevant
receiver over a 15 minute assessment period as described in the NSW Industrial Noise
Policy.

The results of the construction noise assessment indicated that predicted noise levels
associated with the use of a variety of different machinery during the construction of the wind
farm would comply with the limits described in the DECC Environmental Noise Control
Manual.

Construction hours proposed for Saturday are from 7am to 4pm which represents a longer
duration than set out in the Environmental Noise Control Manual (Saturday 7am to 1pm).
However, the Ly, levels predicted at each receiver location are significantly below the noise
limit criteria (based on Lgg + 20dBA) therefore the extension of construction hours will have a
negligible impact. Longer hours will facilitate a shortened construction schedule, lessening
prolonged impacts on neighbours.

Should bedrock be encountered during foundation excavations, blasting may be required. A
blasting assessment was not completed as part of the noise impact assessment completed
by Marshall Day Acoustics. It was noted in the noise impact assessment that the understood
minimum distance between likely blasting points and the nearest residents would be
approximately 550 metres. Marshall Day Acoustics considered that a blast with a maximum
instantaneous charge of 15-18 kg would unlikely lead to a non compliance of the site specific
noise criteria.

Mitigation measures:

Marshall Day Acoustics recommends the following mitigation measures be adopted during
the construction phase of the project to minimise the construction noise impacts of the
proposal:

e Limit hours of high noise generating activities
e Establish communication with relevant authorities and local residents
e Adoption of a site representative responsible for noise and vibration issues

e Undertake noise monitoring during construction. Develop an appropriate protocol to be
followed in the event of a noise exceedance

e The contractor would select appropriate machinery for the proposed works. This
machinery would have low inherent potential for noise generation where practicable
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e Barriers would be erected around potentially high noise generating areas including
generator and high duty compressors

e Appropriate siting of noisy machinery. This siting would be as far away from the nearest
receiver as possible

Operational impacts

Noise impacts predicted to occur as a result of the operation of the wind farm were modelled
using a three dimensional computer noise model in accordance with the ISO9613-2: 1996
propagation standard. A number of factors were considered when assessing the potential
impacts, as presented below (refer to the detailed description of attenuation factors in
Attachment 3.2). These include:

e L, — Point source sound power level

e D — Directivity factor

¢ Agv— Unidirectional spherical divergence
o  Aam — Atmospheric absorption

e Agound — Ground effect

e Ascreen — ACoustic screening

e A,isc — Miscellaneous effects

As previously indicated, six alternate scenarios were assessed as part of the operational
noise impact assessment. Of these scenarios, three were predicted to be in compliance at all
receiver locations and three were noted to have marginal exceedances at one or more
receiver location. The results indicated that the layout design of the wind turbines was not the
influencing factor with regard to the noted exceedances, rather it was the model of wind
turbine selected in the scenario. For all three turbine layouts, wind turbine MM82 was
calculated to be compliant at all receiver locations. Conversely, for all three turbine layouts,
wind turbine MM92 was calculated as having marginal exceedances at one or more receiver
location. Noise plots are included for these two turbine types, Figure 7-6 and Figure 7-7.

Accordingly this demonstrates that appropriate turbine selection will allow the proponent to
construct a wind farm which is compliant with the relevant noise criteria.

Additional analysis of the sensitivity of the physical dimensions (hub height and maximum tip
height) and rated power of the turbines under consideration was undertaken to demonstrate
that these parameters did not significantly increase noise propagation to receiver. To test the
impact of height adjustments (hub and maximum tip heights), the Repower MM92 turbine
was modelled on a 90m hub (with 136m maximum tip height) and the results were not
significantly different from the MM92 modelling in the noise assessment (80m hub and 126m
tip height). This analysis also presented the worst case noise impacts based on the turbine
with the highest sound power curve (V90) on the current layout (layout C) and identifies that
mitigation would be required to achieve compliance if this turbine was ultimately used.

Transformer noise was assessed with the transformers located to the south of the existing
330kV transmission line. The estimated sound power level for the dual Transgrid 33-330kV
transformers was 98dBA each. In addition, it was noted that transformers of this nature
exhibited strong tonality at 100Hz. Noise levels for the dual transformer were predicted for
the nearest dwelling, located 875 metres to the south-west and were adjusted for the
expected tonality in accordance with the NSW Industrial Noise Policy. The predicted noise
level at the nearest dwelling is 24dBA, which was noted to be below the existing ambient
level in addition to the predicted cumulative noise level from the wind farm. Visual screening
proposed at this location would act to reduce this level further.
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A tonality assessment was completed by WindTest as part of the operational noise
assessment. The guideline states that a 5dBA penalty can be applied to the cumulative
predicted results at each receiver location. This tonality assessment was completed in
accordance with the IEC-61400-11. The assessment determined that for the wind speed
range considered it was evident that tonality is not an audible component of either the MM82
or MM92's sound power spectra and as such no penalty is required.

The SA Noise Guidelines was developed with inherent noise characteristics of wind turbines
specifically taken into account. This includes the aerodynamic noise from the blades passing
through the air usually referred to as ‘swish’. In addition, it is now commonly accepted that
modern wind turbine designs do not exhibit significant levels of infrasound (low level sound)
in their frequency spectra.

The issue of the van den Berg Effect was explored during the Taralga wind farm appeal
heard by the NSW Land and Environment Court in 2006. The judgment handed down by the
Land and Environment Court of NSW noted that the SA guidelines adopted a very cautious
approach to accommodate the impacts of any and all noise effects caused by wind farms by
using a lower 35dBA limit instead of 40dBA as adopted by New Zealand (NZ 6808). It further
observed that the if the van der Berg Effect did occur, it would be on a cold winters night
when people were unlikely to be outside their dwellings and the facade effect (estimated at
10dBA) would reduce the transmission loss for exterior noise to the interior of the house.
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Figure 7-6 Predicted noise plot for turbine type MM82
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Figure 7-7 Predicted noise plot for turbine type MM92
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Mitigation measures:

The proponent will adjust turbine selection and turbine layouts to ensure noise predictions
meet the SA Noise Guidelines of 35 dB(A) or background plus 5 dB(A) (whichever is
higher) for all non-involved residential receivers

The proponent will adjust turbine selection and turbine layouts to ensure noise predictions
meet the World Health Organisation Guidelines for Community Noise requiring 45 dB(A)
or background plus 5 dB(A) (whichever is higher) for all involved residential receivers

Prior to construction, the proponent will prepare and submit to the Department of
Planning a noise report providing final noise predictions based on the final turbine model
and turbine layout selected and demonstrating compliance with these relevant guidelines
for all residences

If, following these assessments, minor exceedances are predicted to occur for facades
that include noise sensitive uses, such as bedrooms, consideration will be given to
providing mechanical ventilation (to remove the requirement for open windows) or
structural acoustic treatments (such as improved glazing) to the satisfaction of the
relevant residents

Note:

i. It should be noted that an excess between 0.6 to 1.6dBA is not perceptible to human
hearing. An excess of 3dB is just perceptible

ii. No penalty has been applied to predicted results due to wind turbine generator
annoying characteristics, namely infrasound and tonality

iii. Predictions using the 1IS09613-2:1996 noise propagation standard allow for down
wind propagation in all directions, which is analogous to moderate temperature
inversion conditions

iv. Construction noise has been predicted to each receiver location with the results
indicating that noise levels would be within predetermined limits

v. Transformer noise has been predicted to the closest noise sensitive receiver location
(PWO07) and has been found to be of an acceptable level

vi. It is appreciated that the final turbine selection has not been made and accordingly
further assessment is required to ensure compliance. However this assessment
concludes and demonstrates that the layout has the flexibility to be compliant with
the SA Noise Guidelines across a range of turbines by slightly relocating turbines
(within 250m), removing turbines or using active noise control functions of the
turbines

Final 126 nghenvironmental



Environmental Assessment: Proposed Wind Farm, Gullen Range NSW

7.4 Biodiversity

7.4.1 Flora and fauna

nghenvironmental were commissioned to undertake a flora and fauna assessment, covering
all areas that would be affected by the development. This section summarises the approach,
results and mitigation measures required to avoid and, where avoidance is not possible,
minimise potential adverse biodiversity impacts. Detailed results, including vegetation and
constraints mapping, are provided in the Biodiversity Assessment, Attachment 3.3.
(Constraints are summarised at the end of this section in Figure 7-8, Figure 7-9, Figure 7-10,
Figure 7-11, overlaid on the infrastructure layout).

Approach

The flora and fauna assessment considers all impacts that the proposal may generate.
These include impacts due to the installation, operation and decommissioning of the wind
farm, such as loss and modification of habitat, potential to fragment habitat, potential for
animals to collide with turbines and indirect impacts such as noise and dust generation.

The work began with a desktop assessment and regional review to identify species and
communities of conservation significance which may be present in the study area.
Threatened flora recorded from the Gunning, Goulburn, Canberra, Braidwood, Crookwell and
Taralga 1:100,000 map sheets or elsewhere on the Southern Tablelands in grassy woodland
habitat were considered. Threatened fauna from the Gunning, Crookwell and Goulburn
1:100,000 map sheets were considered. Matters of national significance, listed under the
Environment Protection and Biodiversity Conservation Act 1999, within a 50km buffer around
the development envelope, were investigated using the EPBC reporting tool.

Survey work on site included vegetation mapping, habitat evaluations, fauna censuses (frog,
bird, reptile), mammal trapping, spotlighting and call playback and recording the calls of
microbats. Work was focussed in the better quality habitats within and adjacent to the
development envelope to maximise activity recorded. Likely locations for access tracks and
the substation were also assessed. The surveying was undertaken in autumn 2007 with a
follow-up assessment in spring 2007.

The flora survey methodology was the random meander method of Cropper (1993). No
guadrat-based survey was undertaken, but greater survey effort, equivalent to that required
for quadrats, was applied to areas which were in better condition, or appeared likely to fall
within the definition of the various Endangered Ecological Communities (EECs) which could
occur in the vicinity. The total survey effort on the first field survey was 5 full days by two
botanists, with some additional time on the subsequent two days by a single botanist (total c.
11 person days). The second field survey (covering three additional areas, and briefly
revisiting one of the earlier sites, Kialla) consisted of 1.5 person days.

Exact locations of flora surveys within the development footprint were not documented, but
surveys were undertaken in all areas of woody vegetation located within or adjacent to the
development envelope. On the flatter sites (Kialla and Bannister) this amounted to all areas
of native vegetation, while on the steeper Pomeroy and Gurrundah sites mainly the upper
edges of vegetation on steeper parts of the site was assessed, as the proposed
infrastructure is predisposed to be located on ridgelines. However, some gullies and creek
banks were also checked on Pomeroy. Checking within the extensive areas of pasture was
more limited, but representative areas of native and exotic pasture were assessed. Despite
the survey limitations with regard to timing and intensity, it was considered unlikely that
significant or threatened species would occur at sites likely to carry the wind turbines, largely
because of the degree of disturbance of these areas. The survey effort is considered by the
authors of this report to have been appropriate to the identification of biodiversity constraints.
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The biodiversity assessment focuses on species and communities listed as threatened at the
state or national level however, non-threatened species assessed to be at risk were also
considered. In no case was the lack of detection of a threatened species during onsite
surveys grounds for ruling it out of impact assessment and design of mitigation measures.
The primary role of the survey effort is to better understand the availability of onsite
resources, the context of the resources (by consideration of surrounding resources) and
secondarily to obtain information on the plants and animals onsite. Survey results are
considered a ‘snap shot' and never the basis for ruling out the potential for threatened
species to occur, particularly given the rarity and cryptic nature of most threatened species.

The methodology was guided by publications including the Department of Environment and
Climate Change and Department of Primary Industry, Draft Guidelines for Threatened
Species Assessment (2005), EPBC Act Supplementary Significant Impact Guidelines 2.1.1
(2005) and the Auswind Wind Farms and Birds: Interim Standards for Risk Assessment
(2005).

Regional review

The four locations proposed for this development fall within the administrative jurisdiction of
the Hawkesbury Nepean Catchment Management Authority, Upper Wollondilly River
Subcatchment. The Upper Wollondilly River Subcatchment is the highest point in the
catchment and is located adjacent to the westward flowing Lachlan River Subcatchment.
There are two reservoirs and several weirs within the subcatchment.

Diverse vegetation communities occur across the Bioregion, varying according to
topography, soils and micro-climate. Communities of yellow box (Eucalyptus melliodora), red
box (Eucalyptus polyanthemos) and Blakely's red gum (Eucalyptus blakelyi), and white box
(Eucalyptus albens) occupy lower areas. Red stringybark (Eucalyptus macrorhyncha),
Broad-leaved Peppermint (Eucalyptus dives) and White Gum (Eucalyptus rossii)
associations dominate hills in the west of the bioregion (NSW NPWS 2005). The yellow box,
Blakely's red gum woodlands and natural temperate grasslands have been heavily cleared
and fragmented by agricultural activities, and are listed as Endangered Ecological
Communities. A range of riparian and wetland habitats occur in the bioregion, including river
oak forest, heathy swamps and sedgelands. These wetlands can be ephemeral, attracting
large numbers of birds in wet seasons. Lower elevation wetlands can be extensively
depleted and degraded by draining, salinity, nutrient pollution, grazing, sedimentation and
weeds.

Many declines in species number and abundance have followed the European settlement of
the region (Falconer 2004). Examples include the brolgas, bettongs, bustards, rock
wallabies, koalas, bush stone-curlews, bandicoots, quolls and rat kangaroos. ). Large areas
of well connected habitat are necessary for many locally occurring threatened species. While
many species can persist in smaller patches, these are often subject to disturbances which
can impact on population viability (NSW NPWS 2003).

Vegetation types

In general, the development envelope carries a combination of pasture and woodland. The
ridges likely to carry the turbines on the four locations carry some remnant native vegetation
in the form of scattered trees and small to medium sized (1-3 hectares) patches of remnant
or regrowth woodland or forest, and some of the relevant paddocks consist of predominantly
native pasture. Other areas consist of largely or entirely exotic (“improved”) pasture or
weeds. The surrounding slopes and gullies are unlikely to become turbine sites but could be
affected if access routes for vehicles or powerlines were routed through them. In most cases
the slopes and gullies carry substantially more native vegetation than the ridge tops. Apart
from past agricultural usage, two main factors govern vegetation types on the locations:
geology and altitude. The pasture and six woodland vegetation types present in the study
area are described below (vegetation maps are provided in the Biodiversity Assessment,
Attachment 3.4).
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Environmental Assessment: Proposed Wind Farm, Gullen Range NSW

Vegetation of conservation significance

No plant species listed as threatened in Schedules 1 and 2 of the Threatened Species
Conservation Act 1995 were found on or near the locations. One species listed nationally
under the Environment Protection and Biodiversity Conservation Act 1999 was identified
from a single non-flowering plant in pasture on Gurrundah, the Hoary sunray. Twenty-seven
threatened species were evaluated for their potential to occur within the areas that would be
impacted by the proposal. Twenty-six species rated nil or low likelihood for impact and were
not evaluated further. Only the Hoary sunray, was identified as having greater than low
potential for impact as a consequence of the proposal.

An assessment of significance was carried out, pursuant to the EPBC Act, for the Hoary
sunray. The poor quality of habitat in which this species was observed and low likelihood of a
viable local population being present, were the key determinants in this assessment. A
significant impact is not anticipated as a consequence of the proposal.

Two vegetation types were identified during the site assessment which fall within the
definition of the Endangered Ecological Community (EEC) White Box, Yellow Box, Blakely's
Red Gum Woodland. These were vegetation type 3-Apple box- yellow box grassy woodland
and vegetation type 4-Blakely’s red gum- yellow box grassy woodland. This EEC is listed in
NSW under the NSW Threatened Species Conservation Act 1995 and is covered by the
national listing of Grassy White Box Woodland under the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999.

Assessments of Significance, as specified under the TSC Act and the EPBC Act were
completed to properly characterise the threat to the White box- Yellow Box — Blakely’s Red
Gum Grassy Woodland EEC. These assessments concluded that, as infrastructure
placement would largely avoid the mid slope position where this community occurs, the
potential for direct impact would be low. Most remnants of this community onsite are already
substantially degraded and are unlikely to suffer a negative impact from the proposal.
Nonetheless, where possible, this community should be avoided.

Two vegetation types may fall within the definition of the EEC Tableland Basalt Forest.
These are vegetation type 6-Snow gum — ribbon gum moist forest and vegetation type 7-
Narrow-leaf peppermint moist forest. Assessment of Significance, as specified under the
TSC Act was undertaken to characterise impact to this community. It was concluded that it is
unlikely to suffer a negative impact from the proposal. The occurrences of this community on
the ‘old’ Kialla site is restricted to drainage line positions which are unlikely to be developed.
Occurrences on ‘new’ Kialla sites are close to a dwelling, and are therefore unlikely to be
developed. It is assumed that turbines will be sited in areas which do not require the
removal of large humbers of trees, so the relatively undisturbed occurrences of this EEC on
the Bannister site are unlikely to be directly affected. Some low quality small remnants with
an almost entirely exotic understorey in the southern part of Bannister may be cleared, but
these represent only a small proportion of the occurrence of this EEC in the vicinity, and are
already severely degraded by grazing and weed invasion. Areas of pasture in the vicinity of
the EEC stands are unlikely to qualify as EEC themselves, due to the pasture on basalt on
Bannister being almost entirely exotic.

No probable access routes pass through any of the better quality remnants of EEC. So long
as forest remnants are not cleared and an adequate buffer zone is left undisturbed around
remnants, the impact on this community should not to be significant. Smaller degraded
remnants would be of lesser significance, such as the one through which the track south
from Range Road passes on the Banfield property, and various small isolated remnants
south from Range Road. A 250m long easement would be required through Snow gum —
ribbon gum moist forest at the south of the Pomeroy site. In this location, mature trees are
located predominantly in the gully, which would be avoided. It is considered that the
easement could be routed through and area previously thinned and thereby minimise
fragmentation and the risk of impact on community integrity.
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Fauna habitat provision

Three broad habitat types were identified, providing different habitat resources for fauna
onsite:

e Pasture, often containing isolated paddock trees,
¢ Woodland, predominantly occurring as patches of native tree regeneration, and
e Wetlands, predominantly small dams but also including nearby creeks and rivers.

Important fauna habitat features within the development envelope include hollow-bearing
trees, linking woodland remnants, wetlands, rocky outcrops and native pasture. While these
features are largely located outside areas that would be directly impacted by the
development of the wind farm (which would be predominantly located in cleared ridges and
flats), they play an important role in sustaining native fauna populations at the sites and
potentially, in the locality. The potential for indirect as well as direct impacts of the proposal
on these features was considered.

Fauna of conservation significance

Five threatened fauna species were recorded during the field work: Common Bent-wing Bat
(possible and probablel), Large-footed Myotis (probable), Eastern False Pipistrelle
(possible), Powerful Owl and Squirrel Glider. These species are listed as Vulnerable under
the NSW Threatened Species Conservation Act 1995. The Common Bent-wing Bat is also
listed as Conservation Dependant under the Commonwealth Environmental Protection and
Biodiversity Conservation Act 1999.

An evaluation of 46 other threatened species with potential to occur onsite was undertaken.
Thirty-two species were found to have potential for a moderate to high level of impact. Some
of these impacts are readily avoided or mitigated while other impacts may pose a significant
threat to the species considered. To properly characterise the impact of the proposal on
threatened fauna, pursuant to the NSW Environmental Planning and Assessment Act and
the Commonwealth Environmental Protection and Biodiversity Conservation Act, an
‘Assessment of Significance’ was conducted (refer to Appendix E, Attachment 3.3) for
species for whom effective mitigation strategies would be more difficult:

Birds: Glossy Black Cockatoo, Blue-billed Duck, Square-tailed Kite, Brown
Treecreeper, Regent Honeyeater, Powerful Owl, Speckled Warbler, Fork-
tailed Swift, White-throated Needletail, Rainbow Bee-eater, Satin Flycatcher,
Rufous Fantail, Great Egret, Cattle Egret, Latham's Snipe, Gang-gang
Cockatoo, Diamond Firetail, Swift Parrot and Superb Parrot.

Bats: Eastern False Pipistrelle, Large-eared Pied Bat, Eastern Freetail Bat, Grey-
headed Flying Fox and Common bent-wing bat.

Reptiles:  Grassland Earless Dragon.

Based on these assessments, mitigation measures were identified that would ensure the
level of potential impact on these species is minimised or, where possible, avoided (detailed
below). On the basis of effective implementation of these mitigation measures, significant
impact is not anticipated for these species.

Key constraints

Key constraints were identified and mapped for each site (Figure 7-8, Figure 7-9, Figure 7-10,
Figure 7-11). These related to the distribution of:

1 Confidence levels of possible and probable were obtained from microbat call analysis.
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e Vegetation of conservation significance
e Mature vegetation with high potential for threatened mammals
e Woodland fragments with a moderate level of connectivity
e High potential for threatened reptiles
e A large offsite dam
Bannister
e Vegetation of conservation significance
e Mature vegetation with potential for threatened mammals
e Woodland fragments with a moderate level of connectivity
e Areas of high potential for threatened reptiles
Pomeroy
e Vegetation of conservation significance
e Mature vegetation with high potential for threatened mammals
¢ Woodland fragments with a moderate level of connectivity
¢ High potential for threatened reptiles
e Large offsite water bodies
Gurrundah
¢ Vegetation of conservation significance
e Mature vegetation with high potential for threatened mammals
e Woodland fragments with a moderate level of connectivity
e Areas of high potential for threatened reptiles

e Water bodies, keep turbines as far back from here as possible

Impact assessment

A number of environmental gains are associated with wind farm development. Wind farms
have potential to address Anthropogenic Climate Change (listed in New South Wales as a
Key Threatening Process) by reducing reliance on the burning of fossil fuels for energy.
Climate change would add to existing stresses on biodiversity, contributing to degradation
and fragmentation of natural ecosystems, increased fire frequency, soil erosion and dryland
salinity, causing some systems to exceed critical thresholds (Pittock 2003). Less intensive
grazing beneath turbines in drought years may be achievable within the development
envelope as a result of the additional income from lease agreements. This would have
benefits for soil health and biodiversity. However, through clearing, soil disturbance and the
installation of infrastructure, direct and indirect biodiversity impacts have been identified and
would require mitigation to ensure that impacts are avoided where possible or minimised
where avoidance is not possible.

Construction and decommissioning impacts

Loss of habitat and habitat degradation are the key potential impacts of the construction
phase. The discrete development footprint of the proposed wind farm does not contain
unique or quality breeding or foraging habitat for flora or fauna and as the turbine locations
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are proposed for sites that are largely cleared of native vegetation, the impact to the amount
and quality of habitat onsite would be minimal. The exception to this statement is where the
development overlaps dams, roadside remnants, isolated paddock trees, woodland
remnants and the areas of potential threatened reptile habitat identified in the constraints
maps.

The Biodiversity Assessment (Attachment 3.3) was based on a ‘turbine envelope’ which
showed that placement of turbines and associated infrastructure could be undertaken
entirely within cleared areas, with the exception of 250m segment of electricity easement at
the southern end of the Pomeroy site. The current infrastructure layout shows that all
turbines would be placed in areas cleared of trees. Some turbines abut woodland and at the
scale of the constraints maps provided may appear to be within woodland but are not. The
area of woodland at the southern end of the Pomeroy site which would require some clearing
of trees to establish an electricity easement from Pomeroy to Gurrundah has been quantified
and the impact of clearing assessed in the Biodiversity Assessment.

The proposal requests some flexibility in turbine layout and the Proponent has committed to
locating infrastructure in cleared areas (as shown) where practical. It is possible that some
lopping or even tree removal may later be required based on the final infrastructure layout. In
the case that tree removal is required, the decision to place infrastructure in treed areas
would be justified by the Proponent on the basis of wind speed optimisation and
topographical constraints, thereby improving the viability of the proposal.

The Biodiversity Assessment considers that there is ample ability to offset onsite for the
minor amount of proposed clearing within the site boundaries. Woodland at Pomeroy,
adjacent to the proposed power line, could be managed in perpetuity to preserve this habitat.
Additionally weed control at Pomeroy to address existing serrated tussock infestations is
proposed. These measures would ensure that the net biodiversity outcome is positive.

The final infrastructure layout will determine the precise amount of clearing required. At that
time, formal agreements would be sought with the affected involved land owners. It appears
that, by locating infrastructure in cleared paddocks, most of which are dominated by exotic
species, addressing noxious weed infestations and by agreeing to manage those areas
which have been identified as exclusion zones in the constraints mapping, that the project is
well able to achieve a net benefit in terms of environmental outcomes onsite. This should
also be viewed in terms of the wider environmental benefits of establishing renewable energy
generation in rural areas, which has significant broad level environmental benefits.

The sites contain livestock and their current management involves the operation of
machinery and vehicles in largely cleared areas. The increased noise, vehicle emissions and
dust expected during the construction phase are not anticipated to be cause for concern for
fauna onsite. Temporarily de-stocking areas where construction works are underway would
reduce potential for injury to stock during the construction phase. Adhering to predetermined
access routes and low speeds (max. 40km/hr) would reduce the risk of vehicles colliding with
stock or native fauna onsite.

Habitat degradation resulting from the construction of the project is readily avoided and
controlled using standard best-practice mitigation methods (sediment and erosion controls,
noise controls, weed controls). These measures would also minimise the impact to fauna
onsite during construction.

Mitigation measures:

e Wherever practical, infrastructure would be confined to cleared areas, avoiding woodland
patches. A buffer around mature woodland patches would be established to ensure
indirect impacts (such as noise and dust) are minimised where practical. Access tracks
through these areas would not be appropriate
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An electricity easement would be required through woodland at the south of the Pomeroy
site. The Proponent would locate the easement where vegetation has been previously
thinned. Suitable power line clearance would be achieved so as to avoid the more mature
gully vegetation. The width of the easement would be minimised

Wherever practical, isolated mature trees (>60cm diameter at breast height) in cleared
areas would be retained

The final infrastructure layout (including access tracks and electricity easements) would
avoid potential habitat for the threatened shrubs Bossiaea oligosperma, Dillwynia
glaucula, Pultenaea pedunculate, spring-flowering orchids Caladenia tessellata, Diuris
aequalis and the threatened reptiles Striped Legless Lizard Delma impar, Pink-Tailed
Worm-Lizard Aprasia parapulchella, and the Grassland Earless Dragon Tympanocryptis
pinguicolla (refer to constraints maps in this EA: Figure 7-8, Figure 7-9, Figure 7-10, Figure
7-11)

Particularly, if the Grassland Earless Dragon is present in the location identified at
Gurrundah north, a viable population of this species could be placed at risk of extinction
by the development of a track and turbine through this area. Revised site planning now
shows the core area of potential habitat would be avoided by works. Development on the
periphery, which is more marginal habitat, is acceptable. Continued grazing at current
intensity is recommended in this area to preserve the existing habitat qualities

The Proponent would commit to offsets determined by a qualified expert on the basis of
the quantum of vegetation to be removed, pending development of the final infrastructure
layout

Weed and sediment erosion controls would be implemented to prevent onsite habitat
degradation during and following the proposed works. A Construction Environmental Plan
would be the appropriate vehicle for these controls. Weeds such as serrated tussock
would be treated before the commencement of works to avoid spreading the infestation

All areas of disturbed soil would be rehabilitated progressively as soon as practicable
after disturbance, in order to resist erosion and colonisation by weeds. This may require
restricting stock access and implementing revegetation activities

Wherever practical, and where the initial monitoring program demonstrates a need, the
Proponent will liaise with landowners to fill in dams within 200m of a turbine on involved
properties to reduce the potential to attract birds and bats which might collide with
turbines. Dams removed due to site development would be reinstated in more
appropriate locations to retain this habitat resource onsite.

The proposed substation location at Pomeroy is endorsed by the findings of this
assessment. It has no biodiversity constraints to development

A final site inspection would be required for the electricity easement between Pomeroy
and Gurrundah to allow micro-siting of the easement in areas of least vegetation

A final site inspection would be required if the alternative access off Prices Lane to
Pomeroy becomes the preferred option

A final site inspection would be required if the western access option (a paper road) to
Gurrundah becomes the preferred option

A flora assessment should be conducted as part of the construction environmental
management plan, to microsite infrastructure such as tracks away from better quality
patches of understorey.
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Operational impacts

No operational flora impacts are anticipated. Conversely, the key fauna impacts are expected
to be related to the operational phase of the wind farm. Bird and bat strike are the foremost
concerns, as inappropriately sited turbines have potential for frequent and / or large numbers
of mortalities for certain species. Risks to birds and bats from operational wind farms can be
categorised as either direct collision impacts (most notably with turbine blades), or indirect
impacts on habitat utilisation (for example, avoiding resources near turbines). For flocking /
colonial species and species which occur at low density in the landscape, collisions may
constitute a threat to a local population.

A risk assessment and evaluation of collision and avoidance impacts is undertaken within the
appended Biodiversity Assessment, Attachment 3.3. For raptors, the risk is related primarily
to foraging. There is potential to reduce this risk by managing the availability of prey onsite.
Where a level of risk remains that mortalities would occur, monitoring is required to ensure
that mortality levels do not reach unacceptable levels without action being taken.

For species such as the Fork-tailed Swift and White-throated Needle-tail, the risk was related
to migration or long-distance movements. For resident birds and bats, the literature suggests
that a degree of acclimation to turbines occurs. In conjunction with the management of onsite
resources for these species (such as prey populations beneath turbines and water sources
within close proximity of turbines) and monitoring collisions as part of an adaptive
management monitoring program, the risk of collision is considered manageable. However,
for long distance migrations of birds or bats, where an individual bird or bat may only fly over
the site once, there is not acclimation potential, no ability to manage onsite resources (as
none occur) and no ability to respond adaptively to recorded collisions via an adaptive
management monitoring program. The risk assessment in the Biodiversity Assessment
evaluated the likelihood and consequence of this potential impact. Species ecology, the non-
linear arrangement of woodland fragments, lack of known migration pathways and lack of
clearly defined ridges were factors considered in determining that the risk to these species
was not unacceptable.

In terms of behaviour modification, the proposal is unlikely to influence the movement of
waterbirds along riparian corridors but may be more likely to influence the movement of
woodland birds and bats moving between woodland patches onsite and in the locality. The
southernmost sites, Pomeroy and Gurrundah, contain extensive woodland habitat to the east
of where turbines are proposed. There is potential for the birds and bats in these areas to
avoid moving west to use smaller woodland remnants. While little information is available
pertaining to the seasonal and diurnal migration routes for bird species at the site, it is not
known to be a migration corridor for waterbirds or woodland species. Furthermore, the
fragmented habitat and abundance of aggressively territorial species (magpies, white winged
choughs, ravens) suggests that these smaller woodland patches would not be preferred
habitat to many other woodland birds.

A range of mitigation measures is available for incorporation into the development design, to
address where possible the risk of the operational phase of the development.

Mitigation measures:

e Aviation lighting, if required, would be minimised in number and fitted to reduce their
ability to attract migrating birds and insects. Red lights are preferred, with the least
number of flashes per minute. Cowls may also shield the light when viewed from the
ground and reduce potential to attract wetland birds taking off at dusk

e Guy lines would not be fitted to towers or associated structures, where practical

e The turbine towers would be designed to minimise provide perching opportunities
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Electrical connection lines should be installed underground where practical

Power poles and overhead powerlines would be bird-safe using flags or marker balls,
large wire size, wire insulation, wire and conductor spacing

To reduce the attractiveness of the site to foraging raptors, rabbits should be controlled
on the turbine ridges, carrion would be removed from the site as quickly as possible

A monitoring program would be designed to document mortalities, remove carcasses and
assess the effectiveness of controls (outlined in Section 9.3.1)

If mortalities exceed a pre-determined threshold (set out in the monitoring program),
additional mitigation measures would be considered, such as diversion structures, blade,
turning off turbines at critical times, further habitat modification and enhancement of off-
site habitats

Decommissioning impacts

Decommissioning of the wind turbines would involve similar impact types to the construction
phase. A reduced level of impact is anticipated however, as all below-ground structures
(footings, concrete slabs, underground cabling) would remain insitu reducing the amount of
excavation required and associated environmental impacts to soil, water and native
vegetation. The required stabilisation of disturbed soil would relate primarily to the
redevelopment of vehicle tracks and hard stand areas.

Mitigation measures:

A flora and fauna assessment would be undertaken prior to decommissioning to identify
biodiversity constraints

Weed and sediment erosion control principles would be developed and implemented

Disturbed ground would be stabilised and rehabilitated as soon as practicable after works
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Figure 7-8 Biodiversity constraints: Kialla

Proposed infrastructure, overlaid on areas identified as biodiversity constraints
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Figure 7-9 Biodiversity constraints: Bannister

Proposed infrastructure, overlaid on areas identified as biodiversity constraints
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Figure 7-10 Biodiversity constraints: Pomeroy
Proposed infrastructure, overlaid on areas identified as biodiversity constraints
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Figure 7-11 Biodiversity constraints: Gurrundah
Proposed infrastructure, overlaid on areas identified as biodiversity constraints
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7.4.2 Mitchell landscapes
Existing environment

Mitchell Landscape mapping provides an overview of geology, geomorphology, topography,
soils and geodiversity for bioregions within NSW. The mapping scheme categorises
bioregions using these attributes. Data exists on the level of modification (such as clearing)
that has occurred within the Mitchell Landscape mapping units and in this way the
significance of further impact can be evaluated. For example, a Mitchell Landscape which
has been over 70% cleared since European settlement would be considered significant;
further clearing within this landscape may have ecological implications for the bioregion. This
data is used by Catchment Management Authorities within NSW.

Four Mitchell landscapes occur within the development envelope. These include:
1. Rockley Plains (62% cleared)
2. Gundary Plains (78% cleared)
3. Crookwell Basalts and Sands (94% cleared)
4. Breadalbane Swamps and Lagoons (96% cleared)

The latter three landscapes are considered to be overcleared, having undergone more than
70% vegetation clearance since European settlement. Under the Native Vegetation Act
2003, vegetation in moderate to good condition (as determined by the Environmental
Outcomes Assessment Methodology - EOAM) within overcleared Mitchell landscapes would
not be permitted to be cleared. Although this Act does not apply to Part 3A developments,
this goal has been adopted by the Proponent as a strategy for minimising the biodiversity
impact of the Gullen Range wind farm.

Figure 7-12 overlays the Mitchell Landscapes on the broad development envelope. While
most of the southern envelope corresponds to Rockley Plains, the northern envelope mostly
corresponds to the overcleared Gundary Plains and Crookwell Basalts and Sands. The
greatest potential for impact is therefore in the northern half of the site.

Kialla

The vegetation at the Kialla site has been assessed in terms of vegetation type and
condition. One area of naturally treeless native grassland was found in the Kialla area, in the
north-east corner of the Elliot property. This area could fall within the definition of the
Endangered Ecological Community, Natural Temperate Grassland of the Southern
Tablelands of NSW and the Australian Capital Territory, listed as nationally endangered
under the EPBC Act. This area has been mapped as a constraint (refer to biodiversity
constraints mapping, Section 7.4 of this report). No works would be undertaken in this area.
Woodland fragments have also been excluded from development. Groundcover over the
remaining ridge crests is substantially altered by a long history of grazing and in many areas
by ploughing and sowing of exotic pasture species, and it therefore could no longer be
considered to be native vegetation in moderate to good condition.

Bannister and Pomeroy

On basalt soils, the conversion to exotic pasture has been more successful, with
predominantly exotic pasture grasses such as phalaris and perennial ryegrass dominating in
some areas on Bannister and the noxious weed serrated tussock dominant on the basalt
areas of Pomeroy. Woodland fragments have been excluded from development.
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Figure 7-12 Mitchell landscapes occurring within the broad development envelope
Mitchell landscape mapping provided by the HN-CMA.
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Gurrundah

Gurrundah has soils derived from metasiltstone ploughing where pasture “improvement” has
generally resulted in a predominantly native pasture dominated by wallaby grasses
(Austrodanthonia species) and weeping grass (Microlaena stipoides), with a variable
proportion of exotic legumes (clovers, Trifolium spp and medics, Medicago spp) and weeds
such as sheep sorrel (*Acetosella vulgaris) and flatweed (*Hypochaeris radicata). In areas
which have had tree removal but no ploughing, the native understorey grasses Joycea
pallida and Poa spp still dominate, and some of these areas also include some native forbs,
although in general these are uncommon in treeless areas, probably due to a long history of
grazing. However, at Gurrundah, the more common Mitchell landscape Rockley Plains
dominates. Woodland fragments have been excluded from development (refer to figures in
Section 3 of this report).

Impact assessment
Construction impacts

Impact types, extent and vegetation condition have been discussed in Section 7.4.1 Flora
and fauna. In summary, loss of habitat and habitat degradation are the key potential impacts
of the construction phase. The discrete development footprint is proposed for sites that are
largely cleared of native vegetation and therefore the impact to the extent and integrity of
overcleared Mitchell landscapes is considered to be low.

The potential for habitat degradation as a consequence of the construction of the project is
readily avoided and controlled using the constraints mapping set out in Section 7.4.1 Flora
and fauna and best-practice erosion, sediment and weed controls). Mitigation measures
relevant to Mitchell landscapes are stated below.

Mitigation measures:

¢ Infrastructure would be confined to cleared areas, avoiding woodland patches. A buffer
around mature woodland patches would be established to ensure indirect impacts (such
as dust and soil compaction) are minimised

e Weed and sediment erosion controls would be implemented to prevent onsite habitat
degradation during and following the proposed works. A Construction Environmental Plan
would be the appropriate vehicle for these controls. Weeds such as serrated tussock
would be treated before the commencement of works to avoid spreading the infestation

o All areas of disturbed soil would be rehabilitated progressively as soon as practicable
after disturbance, in order to resist erosion and colonisation by weeds. This may require
restricting stock access and implementing revegetation activities

Operational impacts
No operational flora impacts are anticipated.
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Decommissioning impacts

As for Section 7.4.1 Flora and fauna, decommissioning of the wind turbines would involve
similar impact types to the construction phase. A reduced level of impact is anticipated
however, as all below-ground structures (footings, concrete slabs, underground cabling)
would remain insitu reducing the amount of excavation required and associated
environmental impacts to soil, water and native vegetation. The required stabilisation of
disturbed soil would relate primarily to the redevelopment of vehicle tracks and hard stand
areas. Mitigation measures relevant to Mitchell landscapes are restated below:

Mitigation measures:
e Weed and sediment erosion control principles would be developed and implemented

o Disturbed ground would be stabilised and rehabilitated as soon as practicable after works

7.5 Aboriginal archaeology

New South Wales Archaeology Pty. Ltd. was commissioned in July 2007 to undertake the
archaeological assessment of the proposed Gullen Range wind farm project area, covering
all areas that would be affected by the development (full report appended, Attachment 3.4).
This section summarises the approach and results of the archaeological investigation.

Approach

The field survey and assessment was undertaken in partnership with Pejar Local Aboriginal
Land Council (PLALC) and Onerwal Local Aboriginal Land Council (Onerwal). The
assessment was conducted in accordance with the consultation process outlined the Interim
Guidelines for Aboriginal Community Consultation - Requirements for Applicants (NSW DEC
2004). Additionally, the study has been conducted in accordance with the Draft Guidelines
for Aboriginal Cultural Heritage Impact Assessment and Community Consultation (NSW DEC
July 2005). The latter guidelines have been prepared specifically for development
applications assessed under Part 3A of the Environmental Planning and Assessment Act
1979.

The assessment sought to identify and record any Aboriginal objects which may be present
in the development envelope, to assess the archaeological potential of the landform
elements present and to formulate management recommendations based on the results of
background research, a field survey and site significance assessment. The investigation
included both a literature review and field survey. Field work was undertaken in August and
September 2007. The field survey was focused on investigating broad development
envelopes and these were subject to a comprehensive assessment.

The approach to archaeological recording in the study has been a ‘nonsite’ methodology: the
elementary unit recorded is an artefact (described as artefact locales). It is assumed that
stone artefacts would be distributed across the landscape in a continuum with significant
variations in artefact density and nature in different landform elements. The proposal area
has been divided into a number of Survey Units each of which has been defined on the basis
of a combination of environmental variables. These areas have been defined according to
landform element, gradient and aspect. Survey Units are utilised as a framework of recording
and analysis.

Results

A review of previous archaeological investigations in the area was undertaken in order to
provide an analytical context to the assessment.

Human occupation of south east NSW dates from at least 20,000 years ago. The Bulee
Brook 2 site in the south coast hinterland ranges, excavated by Boot (1994), provides
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evidence that occupation of this zone had occurred by at least 18,000 years ago. Pleistocene
occupation sites are however few with the majority of recorded sites dating from the mid to
late Holocene. It is nevertheless reasonable to assume that the Goulburn/Crookwell area
was occupied and utilised by Aboriginal people from the late Pleistocene onwards.

The earliest European reports regarding the Aborigines of the region are provided through
the written observations of the first explorers, adventurers and settlers to the district. These
sources present only fragmentary and incomplete accounts of the traditional culture of those
Aboriginal groups who inhabited the area. Very soon after European contact, with increasing
numbers of white settlers after the 1820s, much of the Aboriginal language and lifestyle had
changed before it could accurately be recorded. Because of this, reliable information is
limited regarding traditional Aboriginal culture and the extent of group territories at the time of
European arrival.

Tindale (1974) determined that the area of present-day Goulburn was situated at the
boundary of two tribes — the Gandangara to the north and the Ngun(n)awal to the south.
Tribal boundaries are derived principally from linguistic evidence and a virtually identical
correspondence in word lists recorded from both the Ngun(n)awal and Gandangara
languages has been observed (Eades 1976:6). Because of this there remains conjecture as
to which of these two groups actually occupied the region in which the study area is situated
at the time of European settlement. The paucity of reliable ethno-historic sources for this
early period of European settlement also means that an estimate of the pre-European
Aboriginal population of the district cannot confidently be established.

A search of the New South Wales Department of Environment and Climate Change (the
NSW DECC) Aboriginal Heritage Information Management System (AHIMS) indicated that
there are no previously recorded sites located within the proposed impact area (AHIMS
#19576: 24th July 2007).

Survey units and sites recorded during field work are illustrated within the full Archaeology
report, appended Attachment 3.3, and are discussed below.

Kialla

The Kialla development envelope has been divided into 26 Survey Units. Based on a
consideration of the environmental context, the Kialla survey area is predicted to contain
stone artefacts in low or very low densities only.

The Kialla development envelope surveyed during this assessment measured approximately
458.8250 hectares in area. Ground exposures inspected are estimated to have been
14.3415 hectares in area. Of that ground exposure area archaeological visibility (the
potential artefact bearing soil profile) is estimated to have been 2.9575 hectares. Effective
Survey Coverage (ESC) is therefore calculated to have been 0.6% of the Kialla development
envelope; this is a very low ESC although it is typical of what is encountered in grassed
paddocks.

A total of ten stone artefacts were recorded across six different artefact locales in the Kialla
development envelope. The low number of artefacts recorded during the survey is assessed
to be a reasonably true and reliable reflection of the artefactual nature of the proposal area.
The predicted model of Aboriginal occupation indicates that the area would have been used
for low levels of occupation that probably included intermittent hunting and gathering
activities conducted away from base camp locations, movement through country and so on.
Such landuse is predicted to have resulted in a corresponding low level of artefact discard.
Furthermore, while the overall ESC is very low it is worth noting that only ten stone artefacts
were recorded across almost three hectares of archaeological visibility, which would indicate
a predicted artefact density in the order of less than five artefacts per hectare. Accordingly,
the Kialla development envelope is assessed to be of low Indigenous archaeological
potential and sensitivity.
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Bannister

The Bannister development envelope has been divided into 18 Survey Units. Based on a
consideration of the environmental context, the Bannister survey area is predicted to contain
stone artefacts in low or very low densities only.

The Bannister development envelope surveyed during this assessment measured
approximately 533.8 hectares in area. Ground exposures inspected are estimated to have
been 30.452 hectares in area. Of that ground exposure area archaeological visibility (the
potential artefact bearing soil profile) is estimated to have been 9.61075 hectares. Effective
Survey Coverage is therefore calculated to have been 4.25% of the Bannister development
envelope.

A total of 34 stone artefacts were recorded in the Bannister development envelope. These
artefacts were recorded in ten different artefact locales. As discussed above with regard to
the Kialla study area, the predicted model of Aboriginal occupation for the Bannister
development envelope indicates that the area would have been used for low levels of
occupation that probably included intermittent hunting and gathering activities conducted
away from base camp locations, movement through country and so on. Such landuse is
predicted to have resulted in a corresponding low level of artefact discard. Furthermore,
given that only 34 stone artefacts were recorded over an estimated 9.6 hectares of
archaeological visibility it is calculated that the overall artefact density would be in the order
of less than five artefacts per hectare. Accordingly, the Bannister development envelope is
assessed to be of low Indigenous archaeological potential and sensitivity.

Pomeroy

The Pomeroy development envelope has been divided into 19 Survey Units. Based on a
consideration of the environmental context, the Pomeroy survey area is predicted to contain
stone artefacts in low or very low densities only.

The Pomeroy development envelope surveyed during this assessment measured
approximately 189.05 hectares in area. Ground exposures inspected are estimated to have
been 23.25 hectares in area. Of that ground exposure area archaeological visibility (the
potential artefact bearing soil profile) is estimated to have been 17.7 hectares. Effective
Survey Coverage is therefore calculated to have been 9.4% of the Pomeroy development
envelope; this is a relatively good level of coverage for a survey in a pastoral context. The
elevated levels of ESC within this study area can be attributed to the fact that the soils were
often relatively shallow and the areas of bare earth inspected thus displayed a higher
archaeological visibility with relatively good exposure of potential artefact bearing deposits.

A total of 118 stone artefacts were recorded across 27 different artefact locales in the
Pomeroy development envelope. While this appears to equate to a significantly higher
incidence of stone artefacts than that which was encountered in the other development
envelopes, the differing levels of archaeological visibility largely explain it. That is, given that
the ESC at Pomeroy was substantially higher than that encountered at Kialla and Bannister,
it is to be expected that a greater number of artefact recordings would result. To that end, it
is worth noting that the calculated artefact density, based on estimated archaeological
visibility, is of a similar order to the other survey areas and equates to around six or seven
stone artefacts per hectare. This corresponds to a very low artefact density; it is in keeping
with the predicted model of Aboriginal landuse, which indicates that the area would have
been used for low levels of occupation that probably included intermittent hunting and
gathering activities conducted away from base camp locations, movement through country
and so on. Such landuse is predicted to have resulted in a corresponding low level of artefact
discard. Accordingly, the low number of artefacts recorded during the survey is assessed to
be a reasonably true and reliable reflection of the artefactual nature of the proposal area and
the Pomeroy development envelope is assessed to be of low Indigenous archaeological
potential and sensitivity.
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Gurrundah

The Gurrundah development envelope has been divided into 18 Survey Units. Based on a
consideration of the environmental context, the Gurrundah survey area is predicted to
contain stone artefacts in low or very low densities only.

The Gurrundah development envelope surveyed during this assessment measured
approximately 260.75 hectares in area. Ground exposures inspected are estimated to have
been 68.15 hectares in area. Of that ground exposure area archaeological visibility (the
potential artefact bearing soil profile) is estimated to have been 36.61 hectares. Effective
Survey Coverage is therefore calculated to have been 14% of the Gurrundah development
envelope. This is a relatively high ESC that is the result of skeletal soils and erosion scours
that have afforded very good levels of visibility into potential artefact bearing deposits.

A total of 33 stone artefacts were recorded across five different artefact locales in the
Gurrundah development envelope. The low number of artefacts recorded during the survey
is assessed to be a reasonably true and reliable reflection of the artefactual nature of the
proposal area. The predicted model of Aboriginal occupation indicates that the area would
have been used for low levels of occupation that probably included intermittent hunting and
gathering activities conducted away from base camp locations, movement through country
and so on. Such landuse is predicted to have resulted in a corresponding low level of artefact
discard. Furthermore, given that only 33 stone artefacts were recorded across almost 37
hectares of archaeological visibility, it is calculated that the overall artefacts density is in the
order of less than one artefact per hectare. This is an extremely low artefact density that
corresponds to an almost negligible artefactual presence. Accordingly, the Gurrundah
development envelope is assessed to be of low Indigenous archaeological potential and
sensitivity.

Impact assessment
Construction impacts

Aboriginal objects in the form of stone artefacts have been recorded in a number of locales
across each of the four development envelopes. It is predicted that additional stone artefacts
are likely to be present in either low or very low density in a subsurface context across the
majority of the proposal area. The development of the Gullen Range wind farm project would
therefore result in impacts on both recorded stone artefact locales and subsurface artefact
distributions within many of the defined Survey Units.

However the proposed impacts would occur in small and discrete areas within the
development envelopes. Therefore impacts to stone artefact distributions would be partial
rather than comprehensive. Given that approximately 93% of the four development
envelopes would not be subject to ground disturbing impacts the majority of the
archaeological resource in the proposal area would be excluded from impact. It is concluded
that the proposed Gullen Range wind farm would result in insignificant impacts to the
Aboriginal archaeological resource.

Mitigation measures:

e The Pejar LALC propose to collect artefacts located within proposed impact areas as a
form of mitigation prior to the commencement of construction

¢ An Aboriginal Heritage Management Plan would be prepared, pending Project Approval
and prior to any impact, which outlines the strategy of artefact collection, sS85A NPW Act
(transfer of Aboriginal objects) procedures, and contingencies for unexpected finds such
as skeletal remains.
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Operational and decommissioning impacts

Potential impacts on aboriginal heritage sites would be confined to the construction phase,
as operational and decommissioning phases are not anticipated to disturb additional areas of
land.

7.6 Aircraft hazard impacts

Aviation Projects Pty. Ltd. was commissioned in November 2007 to undertake an
assessment of the compliance requirements and operational impacts of the proposed Gullen
Range wind farm on local airstrips (full report appended, Attachment 3.5). This section
summarises the approach and results of that investigation.

Approach

Following the Planning Focus Meeting, held on 15 Aug 2007, several stakeholders including
the Department of Defence and Civil Aviation Safety Authority raised concerns and/or
advised of regulatory requirements related to safe flying operations. Concern was also
expressed by several aircraft operators about the impact of some wind turbines in the
proposed development on safe operations to and from the airstrips at Crookwell and Ashwell
and on aircraft transiting the area in low visibility conditions such as low cloud, rain and/or
haze.

The objectives of the aviation hazard report included to:
i. Assess the compliance of the wind farm proposal with the aviation regulations

i. Review the wind farm proposal in terms of operational safety of the aircraft using the
Crookwell airstrip and provide any recommendations

iii. Review the wind farm proposal in terms of low visibility, poor weather operations and
provide recommendations and comment on the need for lighting

iv. Review the operability of fire fighting aircraft from the Crookwell airstrip in relation to the
proposal

v. Review and comment on the impact of the proposal on the Ashwell airstrip
The assessment methodology included:
e Review of documentation provided by Epuron

e Site visit to the proposed wind farm development, including a physical inspection of
Crookwell airstrip and a drive-by of Ashwell airstrip

e Consultation with key stakeholders
e Analysis of derived information and review of relevant statutory requirements
The following limitations impacted on the conduct of the study:

e There was no evidence regarding the frequency and type of operation at Crookwell
airstrip made available to the author

e The author did not physically inspect the Ashwell airstrip during the site visit.
Results

The results of this investigation are structured under the headings: Stakeholder analysis,
Technical and operational analysis, Compliance requirements and Recommendations.
Summaries of these sections are provided below.
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Stakeholder analysis

The following stakeholders were identified by the assessment: Epuron, Upper Lachlan Shire
Council and local communities surrounding the proposed development, Mr. Jim Hutson
(aircraft operator and neighbour of Crookwell Airstrip), Mr. Stephen Friend (owner and
operator of Ashwell Airstrip), as well as operators and users of the airstrips and itinerant
aviation operations in the vicinity of the proposed wind farm.

Council identified that there are no long term plans for the airstrip at Crookwell but that funds
are allocated for maintenance. Council provides public liability insurance cover for activities
on the airstrip.

Mr Jim Hutson feels that the wind turbines would impinge on safe operations at the airstrip
and would pose a safety hazard to aircraft attempting to cross the ranges in low visibility
conditions such as heavy rain and low cloud. Mr Stephen Friend, of Ashwell airstrip,
considered that in the future, the wind turbines might inhibit the design of a GPS-based
instrument approach to Ashwell. He also expressed concern about the vertical extent and
visibility of the wind turbines in conditions of low cloud and rain.

There are two aircraft parked in hangars adjoining Crookwell airstrip which are used
relatively infrequently. There is one aircraft, which is used relatively infrequently, parked at
Ashwell airstrip. Other aircraft that use the airstrip/s or operate in the vicinity of the proposed
wind farm include:

e Flying training schools from Bankstown use the airstrip/s to practise outfield or forced
landings

e Fire fighting aircraft

e Aerial agricultural aircraft

¢ Government and private charter

¢ ltinerant aircraft transiting the area

Technical and operational analysis

Crookwell airstrip is located in a low lying area to the south of Crookwell township. It is
bounded to the east by a road, and by a ridge line approximately 2000m to the west that
limits take off climb performance for departures to the west. The Ashwell airstrip is located in
a low lying area between ridgelines approximately 3000m to the east and west. The physical
characteristics of the Crookwell and Ashwell airstrips were documented, including their
elevation, runway characteristics, obstacles and prevailing winds (refer to full report,
Attachment 3.5).

Chapter 13 of the Civil Aviation Safety Authority (CASA) Manual of Standards 139 (MOS)
sets out standards for aerodromes intended for small aeroplanes conducting air transport
operations under CASR 121B. These are the highest standards likely to be applicable to
operations at the airstrips under consideration and were therefore used as the standard for
this assessment. It is important to note that, unless an aerodrome is Registered or Certified,
which neither of these airstrips is, CASA does not regulate the aerodrome operator. There is
therefore no current requirement for the airport to conform to the Manual of Standards 139.

Crookwell airstrip has several obstacles that infringe the transitional surface, including very
large trees to the north of the western end of the airstrip, while the ridgeline to the west of the
runway infringes the inner horizontal surface which extends 2000m at a height of 45m above
airfield elevation. The proximity of the ridgeline to the west of the runway may impose
limitations on takeoff climb performance. Crookwell airstrip therefore does not currently
comply with the MOS 139 obstacle limitation surface requirements.

Ashwell airstrip was not surveyed for compliance with obstacle limitation surface
requirements as there was no objection to the location of the wind farm from the owner /
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operator of Ashwell airstrip in relation to it creating obstacles within the immediate vicinity of
the airstrip. If instrument approach procedures are developed, the impact of turbine locations
on instrument approaches can be assessed. At the time of writing this report, no procedures
had been developed and therefore the report does not assess the impact of turbines on the
future development of instrument approaches. However it is noted that the location of
turbines will need to be considered in the development of any such procedures and may
even preclude the establishment of instrument approach procedures.

To conduct an analysis of the impact of the proposed location of the wind turbines on aircraft
performance during operations to and from the subject airstrips, the flight path derived from a
representative aircraft was plotted on an aerial plan of the area (refer to full report for
assumptions of this model, Attachment 3.5). The generic flight path for a circuit at Crookwell
is presented in Appendix D, Attachment 3.5. The flight path is approximately 475m
horizontally from the nearest proposed wind turbine. The generic flight path for a circuit at
Ashwell airstrip is shown at Appendix E, Attachment 3.5. A standard circuit will be technically
possible from either runway (notwithstanding aircraft performance limitations) at each airstrip
under consideration with no additional limitations caused by the construction of wind turbines
in the proposed locations. Accordingly it is concluded that there is no reason why an aircraft,
including fire fighting aircraft, would not be able to safely take off and/or land at Crookwell
airstrip if the wind farm is constructed as proposed.

Due to the close proximity of a ridgeline to the west of the Crookwell airstrip, local
procedures are in place to provide a margin of safety during takeoff (included in full report,
Attachment 3.5). This local knowledge should ideally be formalised and provided to airstrip
users on the briefing sheet provided by Council, or in other operational information
references such as those provided by Aircraft Operators and Owners Association or
FlightAce. There were no significant issues relating to aircraft operations under current
conditions.

Obstacle visibility and clearance was considered. The wind farm would be situated in an
aircraft corridor. Any aircraft operating at 500ft above ground level should be able to see the
entire wind turbine. Under low visibility conditions such as low cloud, rain or haze, aircraft
sometimes need to descend to lower than normal through stress of weather to maintain the
required forward visibility and avoid obstacles. CASA directs that lights be installed on the
top of the nacelle, which will be approximately 85m above the ground, equating to
approximately 280ft. This is significantly lower than the height required for safe flying
operations (500ft agl) and under most circumstances should provide sufficient margin of
safety over normal conditions. There are several other wind farms in the area both
constructed and proposed which impose similar restrictions on aircraft transiting the area.
There is no reason why the installation of the wind turbines as proposed will prevent diligent
and competent aircraft operators from complying with obstacle clearance requirements.

Compliance requirements

The Civil Aviation Safety Authority outlines the requirements for obstacle marking and
lighting of wind farms in Advisory Circular 1390-18(0). In accordance with the Advisory
Circular, the Proponent has notified CASA of the proposed development and received advice
from Mr Frank Leonardi and Mr Byron Sullivan in response. Lighting as required by CASA in
the Manual of Standards 139 — Aerodromes and Advisory Circular 139-18(0) and subsequent
revisions will need to be installed.

The proponent has written to the Department of Defence and in response was requested to
provide to RAAF Aeronautical Information Service (AIS) the location and height details once
the final position of the wind turbines have been determined and before construction
commences. After construction is complete, “as constructed” details should also be provided
to AIS.
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Impact assessment
Construction impacts

It is the physical placement of turbines on the site that generates the potential for air hazard
impacts. As turbines are installed in the construction phase, mitigation of impact must be
undertaken prior to the construction of the wind turbines. The following mitigation measures
have been recommended by the Air hazard report. Some of these measures would be
undertaken directly by the Proponent. The Proponent would prompt the relevant
stakeholders to undertake the latter measures.

Mitigation measures:
e The Proponent would install lighting as required by CASA.

e The Proponent would provide to the RAAF Aeronautical Information Service (AIS), CASA
and Air Services Australia the location and height details once the final position of the
wind turbines have been determined and before construction commences. After
construction is complete, “as constructed” details would also be provided to AIS

e The Proponent would notify known users of the Crookwell and Ashwell Airstrips of the
location of the wind turbines and any changes to operational procedures

e The Proponent would notify other operational information providers such as the Aircraft
Owners and Operators Association and Flight Ace of the location of wind turbines in
close proximity to Crookwell and Ashwell Airstrips

e There are limited means of providing timely operational information to the aviation
community regarding non-regulated airstrip operators such as Crookwell and Ashwell.
Once the starting date for construction is known, a briefing sheet including a description
and an aerial view of the proposed development, expected construction times, extent of
the development, lighting, likely operational impacts and contact details of the developer
would be distributed widely

Additional measures:

The Proponent would provide the following advice to the relevant stakeholders, prompting
them to undertake the specified actions:

e That Crookwell Airstrip consider formalising guidance to airstrip users regarding takeoff
and landing procedures giving due consideration to the location of wind turbines and
other obstacles, surrounding terrain, aircraft performance, prevailing conditions, runway
physical characteristics, regulatory requirements and any other operational limitations

e That Upper Lachlan Shire Council’s Information Sheet for Crookwell Airstrip be updated
to include reference to the location of the wind turbines in close proximity to the airstrip

Operational and decommissioning impacts

No impacts additional to those discussed and addressed above relate specifically to the
operation or decommissioning of the wind farm. No additional measures are considered to be
warranted for these stages of the development.

7.7 Communication impacts

Potential telecommunications impacts were researched by Anthony Micallef BE (Electrical),
Epuron Pty. Ltd. The objective of the investigation was to determine potential impacts of the
Gullen Range wind farm on existing telecommunications services in the vicinity of the
proposal and to propose appropriate mitigation strategies for any impacts identified.
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The following is a summary of the approach, results and proposed mitigation measures
related to potential telecommunications impacts. The full investigation is appended,
Attachment 3.6, including a glossary of acronyms used in the investigation, maps, footnotes
and references.

Approach

The following approach was adopted to identify the impact of the proposal on
telecommunications:

¢ Identify license holders within a 25km radius of the proposed wind farm site, and point-to-
point links in the vicinity of the site, using information provided on the ACMA RADCOM
database

e Provide written notification of the proposal and seek comments from each license holder
identified via the ACMA RADCOM database within a 25km radius of the site

e Record and review all responses received to identify any issues raised by license holders

e Discuss issues raised with relevant license holders with the aim to resolve or identify
mitigation options

e Carry out an assessment of the Fresnel zone associated with each fixed point-to-point
communications link in the vicinity of the site. (A Fresnel zone is one of number of
concentric ellipsoids of revolution which define volumes in the radiation pattern of an
aperture).

e Determine appropriate ‘exclusion zones’ for proposed turbine layout based on Fresnel
zone calculations and advice from license holders

¢ Confirm that all turbines (including blades) are located outside the ‘exclusion zone’
e Determine appropriate additional mitigation measures which may be required
Results

The possible impacts of the proposed wind farm on the four most common communications
services has been investigated separately and are summarised below. These services
include television and radio broadcast services, mobile phone services, radio communication
services and aircraft navigation services. Mitigation measures are stated at the end of the
section, under these service headings.

Television and radio broadcast services:

The ACMA RADCOM database lists the following broadcasters for television and radio,
under postcodes 2580, 2581 and 2583.

e Television broadcasting: ABC, CBN, CTC, SBS and WIN
¢ Radio broadcasting: 2ABCFM, 2ABCRN, 2ABCRR, 2GN, 2JJJ, 2RN, 2SNO

Canberra (Black Mountain) is the nearest TV transmission source for the locality of the
proposed Gullen Range wind farm and is located approximately 85km S/SW of the site.
There are local repeater stations at Mount Gray (Goulburn) and Braidwood, but these serve
small localised areas in the proximity of the repeater station.

Television: Television Interference (TVI) is dependent on a range of factors including
environmental factors (topography, direct signal strength, transmitter type, and receiver type)
and wind farm design factors (turbine elevation, rotor size and orientation, speed of rotation,
blade material and pitch). Due to the variability of local conditions and the characteristics of
antennae used in particular installations, there is a degree of uncertainty regarding predicted
levels of interference.
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The zone of potential interference for a wind farm is the resultant total of the effects from the
individual turbines. There are approximately 248 houses within a 5km radius of the proposed
wind farm (refer to figure in Attachment 3.6).

VHF TV reception at dwellings within approximately 1 km of the wind farm turbines and with
antennas having turbines located with +/- 25 degrees angle of their reception direction would
have some probability of noticeable “ghosting” at times.

For UHF TV, time variant ghosting may be evident out to about 2 km for turbines located +/-
20 degrees from the reception direction. Digital TV is not susceptible to visible “ghosting”
degradation. For any confirmed wind farm interference problems where TV antenna system
improvements are unsuccessful, the use of the digital TV services in the area may be the
best solution, requiring the provision of a digital set top converter.

It is difficult to assess the likely impact on specific house locations and once the wind farm is
operational it is possible that television reception could be affected at some of these
locations unless some form of mitigation is introduced. The International
Telecommunications Union Recommendation ITU-R BT.805 states that impacts beyond 5
kilometres are unlikely.

Radio: The level of radio broadcast interference experienced can be influenced by a variety
of variables including abnormal weather conditions, multi-path distortion (reception of a
signal directly from a transmitter and also a reflected signal from hills, structures etc.),
overloading (when an FM receiver receives too strong a signal) and electrical interference.

Low power national FM stations on 107.7 & 106.9MHz are listed on the Wades Hill TV site at
Crookwell. National, community and commercial services on 101.5, 102.3, 105.5, 104.7,
98.3, 99.1, 92.7, 91.9, 91.1, 106.3 and 103.9MHz are located on Black Mountain. Wind farm
effects on MF radio are highly unlikely and therefore the stations serving the area have not
been listed.

Mobile phone (and wireless broadband) services

This section covers CDMA, GSM and Telstra 3G services (high frequency communications
links used for mobile transmission networks are discussed in the next section: Radio
communication services). Figures showing the existing local mobile phone coverage from the
three main providers are presented in Attachment 3.6.

A mobile phone network consists of a system of adjoining zones called ‘cells’, which vary in
size with a radius of 2-10 km. Each cell has its own base station that sends and receives
radio signals throughout its specified zone. Mobile phone antennas need to be mounted
clear of surrounding obstructions such as buildings to reduce ‘dead spots’ and allow the base
station to effectively cover its intended cells. No GSM/CDMA mobile services are registered
at sites in the close vicinity of the wind farm. The Telstra mobile service from Wades Hill,
Crookwell is too distant to be affected by the wind turbines. Telstra plans to shut down its
CDMA network in April 2008.

A small number of mobile base stations exist in the area surrounding the wind farm site,
including at Crookwell. These bases potentially provide cover to mobiles in a 360 degree arc
from their bases. No significant impact from the wind farm on base coverage beyond normal
mobile operational performance is predicted in view of the geographic separation between
the base antennas and the turbine structures.

Wirefree provides a wireless broadband service to the local Crookwell area that operates at a
frequency similar to mobile phone networks (900MHz). One Wirefree transmitter is located
on the wind farm site at Bannister. From studies in other areas (Mahinerangi, NZ) it is
concluded that the minimum separation between wind turbines and mobile broadband
transmitters is approximately 240m. The Proponent appreciates the importance of this
service to the local community and has consulted with Wirefree regarding their network. The
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Proponent commits to work with Wirefree to avoid any impact on the service to nearby
residents.

Radio communication services

The organisations identified as operating radio communication licences (including fixed link
communications) within 25km of the wind farm were consulted. Each was asked to provide
independent comments / advice on the possibility of the wind farm development interfering
with their communications links (license holders within 25km listed in full, Attachment 3.6).

A fixed link radio transmission is a point-to-point transmission path typically between two
elevated topographical features. The transmission path may become compromised if a wind
farm is located within the direct line of sight or what is known as the Fresnel zone around the
line-of-sight between the sending and receiving antennae. Communications are only likely to
be affected if a wind farm is in the line-of-sight between two sending and receiving antennae
or within a zone of the line-of-sight of these antennae.

The point-to-point communication links were identified and mapped in the vicinity of the
proposed wind farm site to establish the line-of-sight path. In order to ensure that no
obstruction to transmission paths occurs, calculations of the 2nd Fresnel zone of the point-to-
point communications links in proximity to the site were undertaken. It is suggested that
beyond the 2nd Fresnel zone, the power of a scattered signal from a structure such as a
wind turbine would be small enough such that it would not result in significant interference at
the receiver.

Seven point-to-point communications links were identified as crossing the site. In order to
determine whether a radio link could be affected by the wind turbines, an ‘exclusion zone’
was defined, beyond which the level of interference would not disrupt the radio link, based on
the concept of the Fresnel zone, as previously described.

The Proponent previously contacted all organisations identified as operating radio
communication licences (including fixed link communications) within 25km of the nearby
Cullerin wind farm proposal. Each license holder was asked to provide independent
comments / advice on the possibility of the wind farm development interfering with their
communications links and their suggestions have similarly been applied to the Gullen Range
proposal. At that time, no organisation within the 25km radius raised concerns. Optus,
Vodafone and Telstra provided general recommendations applicable to the planning of all
wind farms. Their suggestions have also been incorporated into the planning of the Gullen
Range proposal.

CB radios are not individually licensed, the equipment being subject to class licensing only.
Therefore, no records of location or operators of CB radios exist, and the channels are
shared without any right of protection from interference. No impact from the wind farm is
predicted except perhaps for very local effects to portable or mobile units in the immediate
vicinity of the turbines which could be avoided by a small location change of the unit.

As a result of the exclusion zones established in planning the wind farm, no significant
impacts would occur in relation to existing point-to-point links and therefore no mitigation
would be required.

Aircraft navigation systems

The closest airports to the proposed wind farm site are Canberra and Goulburn. There is one
radar installation in the vicinity of Canberra airport, namely Mt Majura. A secondary radar
installation is located at Mt Bobbara.

The Proponent has consulted with the Civil Aviation Safety Authority (CASA), Airservices
Australia and the Department of Defence in relation to the proposal. Due to the height of the
turbines (>110m), the Civil Aviation Safety Authority recommends that obstacle lighting be
provided as per section 5.5 of Advisory Circular 139-18(0) - Obstacle Marking and Lighting of
Wind Farms.
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A review of the proposal was undertaken by Airservices Australia and it was determined that
the wind farm site was sufficiently away from the Airservices Australia transmission link path
SO as not to be an issue. The nearest Airservices Australia Radio Site is 30 km away at Mt
McAlister to the northeast. No wind turbine impact on this site is predicted. Airservices
Australia confirmed that they do not have any objection to the proposal.

A review of the proposal was undertaken by the Department of Defence. No objection to the
proposal was made. Mr. Gary Lee of the Department of Defence mentioned that the closest
military radar to the site was the HMAS Albatross, near Nowra which is approximately 90 -
100 km away from the site and so should not be an issue.

Impact assessment

Following a review of the communication services near the wind farm site, the nature of
potential interference and consultation with the service providers, it is considered that the
wind farm would have minimal effect on telecommunications services. Mitigation strategies
are proposed to ensure any impacts can be managed and mitigated. These are stated
below.

Construction and decommissioning impacts

No telecommunications impacts are anticipated during the construction and
decommissioning phases of the wind farm development. However, some measures are best
instituted during this stage. These include:

Mitigation measures:

Television and radio broadcast services

e Use of primarily non-metallic turbine blades

e Use, wherever practical, of equipment complying with the Electromagnetic Emission
Standard, AS/NZS 4251.2:1999

Operational impacts

All impacts would be confined to the operational phase of the wind farm, as discussed
previously in this section.

Mitigation measures:

Television and radio broadcast services

Once the wind farm is operational, the Proponent would offer to undertake a monitoring
program of houses within 5km of the wind farm to determine any loss in television signal
strength if requested by the owners. In the event that television interference (TVI) is
experienced by existing receivers in the vicinity of the wind farm, the source and nature of
the interference would be investigated by the Proponent.

Should investigations determine that the cause of the interference can be reasonably
attributable to the wind farm; the Proponent would put in place mitigation measures at each
of the affected receivers in consultation and agreement with the landowners.

Specific mitigation measures may include:
e Modification to, or replacement of receiving antenna

e Provision of a land line between the effected receiver and an antenna located in an area
of favourable reception

Final 157 nghenvironmental



Environmental Assessment: Proposed Wind Farm, Gullen Range NSW

¢ Improvement of the existing antenna system
e Installation of a digital set top box or

e In the event that interference cannot be overcome by other means, negotiating an
arrangement for the installation and maintenance of a satellite receiving antenna at the
Proponents cost

Mobile phone (and wireless broadband) services

Recommendations from telecommunications companies have been incorporated into the
planning of the project.

¢ Mobile phone services in the area are not expected to be impacted by the wind farm or
its operation

o The Proponent appreciates the importance of Wirefree broadband to the local community
and commits to work with Wirefree to avoid any impact on the service

Radio communications services

A single microwave link (1XE1 HSB or equivalent) between Mt Mary and Mt Gray (Goulburn)
would replace the three existing UHF links from Mt Mary to Goulburn and thus resolve any
current and future conflicts between the wind farm and RFS communications links. The RFS
would undertake the preliminary design work necessary for the new communications link and
provide the Proponent with the required frequency and exclusion zone around the new link
along, with an estimated cost for the link hardware required and installation. The Proponent
has made provisions for a 100m corridor for the RFS links from Mt Martin to Mt Gray. Thus,
conflicts between the point to point radio systems and the wind turbines are expected to be
avoided with appropriate clearances being established.

In the event that any issues with license links are identified as a result of the wind farm,
whether prior to or post construction, the proponent would consult with the operator and
undertake appropriate remedial measures, which may include:

¢ Modifications to or relocation of the existing antennae
¢ Installation of a directional antennae and/or

¢ |Installation of an amplifier to boost the signal

7.8 Electromagnetic fields (EMFs)

Existing environment

Electromagnetic fields (having both electric and magnetic components) are generated by
operational electrical equipment, including transmission lines, substations, and the wind
turbines. Transmission lines and electrical devices, including substations and wind turbines,
generate 50 Hz electric and magnetic fields within their vicinity.

Electromagnetic fields can have acute and chronic health impacts. The Australian Radiation
Protection and Nuclear Safety Agency (APANSA) have produced fact sheets which state that
studies to date have consistently shown that there is no evidence that prolonged exposure to
weak electric fields (such as those found in the home or in most workplaces), results in
adverse human health effects. Whether chronic exposure to weak magnetic fields is equally
harmless remains an open question. While there is no evidence that these fields cause
immediate, permanent harm, laboratory studies on animals and cell cultures have shown that
weak magnetic fields can have effects on several biological processes (hormone and
enzyme levels, the rate of movement of some chemicals through living tissue). The fact
sheets state that while most studies have produced inconclusive results or no increased
cancer incidence in laboratory animals following exposure to EMFs, a few studies have
indicated an increased incidence (APANSA web page updated 2007).
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The Australian Radiation Protection and Nuclear Safety Agency (APANSA) was formed in
1998 as a Federal Government agency charged with responsibility of protecting the health
and safety of people and the environment, from the harmful effects of ionising and non-
ionising radiation. ARPANSA is currently developing guidelines on exposure limits to EMFs
but in the meantime they refer to the National Health and Medical Research Council Interim
Guidelines. The National Health and Medical Research Council Interim Guidelines on Limits
of Exposure to 50/60 Hz Electric and Magnetic Fields recommended limit for 24 hour
exposure is 1000mG for magnetic fields and 5kV/m for continuous public exposure to
electrical fields. They note that research suggests that health effects are associated with
prolonged exposure; measurements at one point in time do not accurately reflect prolonged
exposure levels.

Electric fields can be reduced both by shielding and with distance from operating electrical
equipment. Magnetic fields are reduced more effectively with distance.

Impact assessment
Operational impacts

Potential for EMF impacts occurs only during the operational phase of the wind farm when
electrical infrastructure is capable of generating EMFs. Due to the type and configuration of
the wind farm infrastructure proposed, the electromagnetic fields would vary in different
locations onsite, as discussed below.

Transmission lines

Underground transmission lines connecting turbines on each site would be 33kV. Overhead
transmission lines connecting each site would be 33kV. From the substation, the voltage
would be stepped up and electricity produced by the wind farm would be fed into the existing
330KV high voltage lines at Pomeroy.

The magnetic field level associated with a transmission line at any moment in time depends
on a range of factors, including the amount of power flowing in the line and the distance of
the measurement point from the conductors. Typical levels of magnetic field under a 330 kV
high voltage transmission line range from 5 - 50 mG at a distance of 30 metres from the
centre of the easement. The strength of the field falls away rapidly with increased distance.
High voltage lines can produce magnetic fields of up to 80 mG. These figures are far less
than the 1000mG limit recommended for 24 hour exposure (National Health and Medical
Research Council Interim Guidelines on Limits of Exposure to 50/60 Hz electric and
magnetic fields).

Electric fields from power lines diminish rapidly with distance from the source. Their levels
are extremely low, with levels of 0.07V/m and 0.01V/m recorded at 30m and 60m from a
115kV power line (Hafemeister 1996), and are significantly less than the 5kV/m (5000V/m)
NHMRC interim guideline for continuous exposure. At the voltage (33kV) proposed in this
project, the effects are considered negligible.

In a 33kV transmission line, the load may be ‘unbalanced’ (greater at one end than the other)
and located closer to the ground than in a 132kV line and as such has the potential to
generate larger EMFs than higher voltage lines (pers. comm. Mr Colin Hackney, Country
Energy 2006).

Where practical, 33kV lines would be underground, maximising the shielding effect to
minimise EMF exposure. Cables used in the 33kV onsite reticulation cabling will contain
three core conductors in trefoil (three lobed) arrangements to cancel out the effects of
magnetic fields from adjacent conductors. There is the potential for an overhead 33kV cable
along Kialla Road however the magnetic field under a typical distribution overhead power
line has been measured by Energex to be low and less than that generated by an electric
blanket. Typical measurements of 10 milligauss were recorded directly under a distribution
power line vs 20 milligauss for an electric blanket (Energex 2008).
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Any off-site electricity lines will be located and designed in accordance with the Principals of
Prudent Avoidance, that is, taking appropriate precautions at modest cost without undue
inconvenience to avert possible risk. Electricity cables will be located away from residences,
where practical, to minimise magnetic fields from any off-site transmission lines.

Substation

The United Kingdom National Grid Company has conducted a survey of suburban
substations to determine the level of EMFs produced. Measurements were taken at 0.5m
above ground level within 1 m of enclosures. The results revealed mean magnetic flux
densities of about 19mG, halving at an average distance of 1.3m and becoming
indistinguishable from the background due to other domestic sources within 5m (HPA 2004).

Fencing around the substation and the location of the substation and control building would
ensure that the EMF exposure to receptors including the public and property owners and
workers are well below the 1000mG levels determined for public health.

Wind turbines

A report investigated the expected magnetic field for 1,650 kW proposed wind turbines (a
similar capacity to that proposed for the Gullen Range site) for Windrush Energy in 2004
(Iravani et al. 2004). The study was based on research and measurements of an existing
wind turbine. The measured magnetic field at the door of the existing turbine was 0.4mG and
the typical value around the wind turbine was 0.04mG. The acceptable magnetic field is
833mG. The results determined that no measurable magnetic field would be expected at
distance of 8 metres from the 1,650 kW wind turbine.

The report concluded:

“It is our strong belief that the magnetic fields produced by the generation and export
of electricity from the Windrush wind turbine does not pose a threat to public health.”

Receptors

The areas proposed for installation of the Gullen Range wind farm infrastructure would have
limited public access. Access to these areas by the general public would be restricted, with
periodic access by appropriately trained and qualified maintenance staff. Property owners
accessing the sites for ongoing agricultural use would have no reason to spend extended
periods near the infrastructure, which has been located at a distance from frequent use
areas such as sheds, yards and residences. Should property owners require access to
control building or other wind farm infrastructure, they would be accompanied by an
appropriately trained and qualified maintenance staff member.

Wind farms present an opportunity for tourist and educational use. Although it does not form
part of this proposal, there is a potential for one or more of the Gullen Range wind farm
locations to be used in the future as an educational facility. Again, extended exposure is not
anticipated from tours however, appropriate safeguards would be put into place prior to the
operation of the education facility to ensure the opportunity for human exposure to EMFs is
minimised and within recommended guidelines.

Summary

Acute impacts are not anticipated as a consequence of the low exposure rates in
combination with the low likelihood that people or stock would be within range of high
exposure levels for extended periods.

Onsite, underground cabling with conductors in a trefoil (three lobed) arrangement would be
used where practicable which would assist in shielding EMFs. Fencing around the substation
and the location of control building and wind turbines would ensure that the EMF exposure to
receptors including the public and property owners and workers are well below the 1000mG
levels determined for public health.

Final 160 nghenvironmental



Environmental Assessment: Proposed Wind Farm, Gullen Range NSW

Mitigation measures:

e The substation would be designed in accordance with all applicable codes and industry
best practice standards in Australia

e Onsite, underground cabling would be used in preference to overhead cabling where
practicable to reduce the electric component of EMFs

e The turbines, control building, substation and transmission lines would be located as far
as practicable from residences, farm shed and yards in order to reduce the potential for
both chronic and acute exposure

7.9 Land value impacts

Existing environment

Local determinants of land value

It has been speculated that the Gullen Range wind farm has potential to affect land values in
the immediate area of the wind farm as well as the general locality. While public perception
of wind farms is highly variable and subjective (SRSC 2005), there is the potential for a
section of the market to be negatively affected by perceived visual or noise impacts, or by
changes to compatible land uses (community impacts have been addressed in Section 8.2
Community well-being).

Gullen Range is located in an area where agricultural capacity has traditionally been the
largest determinant of land prices. Increasingly however, rural subdivision lots are being
created in the general area and the area being increasingly valued for is rural character and
lifestyle values. Three such subdivisions have been proposed near the Gullen Range.
Commutable proximity to the larger population centres of Canberra and Queanbeyan is likely
to be an important factor in this trend.

The land surrounding the proposal site is zoned 1(a) Rural Zone, used for extensive sheep
and cattle grazing. Lots within this zone, for the purpose of erecting a dwelling, can be no
less than 40ha (Mulwaree LEP) or 80ha (Gunning and Crookwell LEPS).

Future rural subdivisions

There are major shifts occurring in agriculture in the region driven by declining international
agricultural markets, extended droughts and the introduction of new farming methods. Rural
subdivision applications are being made in the Upper Lachlan Shire because of farmers
wanting to capitalise on property values and ahead of expected changes to the minimum lot
sizes allowed under the new ULSC LEP and the proposed abolishment of concessional lots.

Potential impacts of the proposed wind farm on residents of nearby rural subdivisions could
include noise and visual impacts. Visual impacts and noise assessments (Sections 7.2 and
7.3 refer) has been undertaken for existing residences and proposed new residences near
the site. These assessments give an indication of impact level in different regions
surrounding the wind farm and therefore of the likelihood to affect subdivision potential.
However it is not possible to detail the impact of the proposal on potential future rural
subdivisions in the area because there is no certainty that the proposed subdivision will
occur and the location of residences is not known and subject to development approval.

While the wind farm may reduce the subdivision viability of some locations close to the site,
based on visual and noise impacts, these impacts are not incongruous with other large
developments, such as the location of nearby chicken farms, which may also reduce the
attractiveness of subdivisions in the immediate vicinity.
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Land value studies

The impact of wind farms on land values has been raised as a key concern by individuals in
the local area (nghenvironmental 2006; Twyford Consulting 2007). It is likely that land value
fluctuations are a result of many factors. There are examples of successful residential
estates being developed near existing wind farms, in Australia (an informal study of the
Salmon Beach estate near the Esperance wind farm in Western Australia showed a strong
trend of increasing house prices; AusWEA 2004). However, the interplay of multiple
determining factors complicates comparability of existing studies and the assessment of
impact.

Land values are influenced by prevailing and permitted land uses, economic conditions,
access and proximity to markets and workplaces, demand for lifestyle as well as a range of
other factors. While the development of wind turbines does not preclude agricultural use, it
remains unclear what impact such developments have on land values. Prediction and
guantification of land value impacts is problematic as there are few studies examining the
effects of wind farms on land values in Australia and these are difficult to compare across
geographic and land use boundaries.

Henderson and Horning Property Consultants undertook a study into local property values
around the Crookwell 1 wind farm, the only operating wind farm in the study area, in relation
to the potential impact of the Cullerin wind farm (proposed to be located approximately 10km
south-west of the Gullen Range proposal). Their study explored the trends of a wind farm on
local land values, by recourse to the impacts resulting from other wind farm developments, in
Australia and overseas. The full Land Value Assessment is attached to this EA, Attachment
3.7, and is summarised below. The report sourced a statistical analysis in the United States
and two perceptual studies (United Kingdom and Australia) and also looked at land
transactions around the existing Crookwell wind farm.

The United States report (Sterzinger et al. 2003) was an empirical review where data from 10
wind farm sites was collected and subjected to a statistical regression analysis to determine
price changes in three ways:

¢ How property values changed over the entire period of the study for the view shed and
comparable region;

¢ How prices changed in the view shed before and after the projects came on-line; and

o How property values changed for both the view shed and comparable community but
only for the period after the project came on-line.

This study concluded that:
“there is no support for the claim that wind development will harm property values”

and was qualified with a statement that more data would need to be analysed as it becomes
available.

The United Kingdom perceptual study gauged professional property opinions about the
impact wind farm development had on both residential and agricultural land values. It
received 405 responses of which 81 indicated they had dealt with residential transactions
affected by wind farm development. The report concluded the main negative impact on
property values are visual impact, fear of blight and the proximity of a property to a wind
farm. Seventy-two percent of the sample believed wind farm development had no impact or a
positive impact on agricultural land values. Sixty percent believed wind farms decreased the
value of residential properties where the wind farm was in view. The perceived negative
impact was recorded to continue but becomes less severe two years post completion.
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A recent study (Dent and Sims 2007) looked at 919 residential property transactions at three
locations in Cornwall, within 5 miles of wind farms. The results were analysed and local
estate agents were interviewed to understand the underlying reasons for any variation in
property prices.

The results were generally inclusive with terrace and semi-detached houses within a mile of
a turbine were significant lower in price than a similar house located further away. Detached
houses and all property greater than a mile from a turbine showed no clear linear relationship
between physical distance and transaction price. Upon investigation with local real estate
agents it became clear that the lower prices of terraced and semi-detached houses within 1
mile of a turbine were not related to the presence of a wind farm by were ex-defence housing
properties and were less desirable.

The study concluded that the relationship between property price and distance from turbines
was inconclusive however it suggested that factors other than wind farms had a more
significant effect on property prices. It also concluded that the ‘threat’ of a wind farm may
have a more significant impact than the actual presence of one.

In Victoria Australia, the Bald Hills Wind Farm Panel Inquiry examined the issues of property
devaluation for neighbouring properties in a similar manner; property valuers and real estate
agents provided submissions and appeared before the Panel Inquiry as expert witnesses.
The Panel Inquiry report concluded that:

“All that appears to emerge from the range of submissions and evidence on valuation
issues is the view that the effect of wind energy facilities on surrounding property
values is inconclusive, beyond the position that the agricultural land component of
value would remain unchanged. On this there appeared to be general agreement.”

The Crookwell wind farm was developed in NSW in 1998. It is the nearest wind farm to the
Gullen Range site, has similar surrounding land uses (agricultural and rural residential) and
several sales have taken place since the development of the wind farm. Sales transactions
over a 15 year period were searched (1990 to 2006). Properties that surround the
development and have some direct impact from a valuation perspective were investigated
(principally aesthetic influences including, visual, noise and shadow effects).

The context of the study was a general trend of larger properties being sold and broken up
into smaller lots commencing in the late 1990’s, with very few sales occurring in the period
prior to the development of the wind farm. This trend is an example of the changing nature of
land use in the area, from commercially operating grazing land to a more passive rural
residential use. Market forces appear to value the rural residential amenity above that of the
agricultural productive capacity of the land.

Discussions with local agents generally indicated that although topical, the existing wind farm
had little or no effect on land values in Crookwell. However, the perception of the proposed
wind farm (Crookwell II) planned close to the existing farm could have an effect. The analysis
of sales evidence indicated that no detectable discount exists for properties deemed directly
affected by the existing wind farm. That is, the market evidences suggests that having a view
of the wind turbines did not have an effect on land value.

It is clear that the underlying agricultural productive capacity of the land and the surrounding
property subject to the wind farm is not in any measured way affected by the development of
the Crookwell wind farm, meaning there has been no reduction in values. Indeed the
property subject to the development enjoys additional revenue (leasing agreements) and
additional benefits including improved access, erosion control and passive wind protection
for stock from the sub stations and turbine tower structures. The revenue stream from the
wind farm plus the underlying agricultural production from the land may well outbid the
subdivision potential for the site. This is premised on the rental income from the turbines
being at market value.
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The Land Value Assessment report concluded that further research would be required to
determine what value the market would place on the wind farm revenue streams however, it
is suggested that the capitalisation rates would be similar to other infrastructure
improvements like mobile communication towers and signage investments. Therefore the
wind farm development has the potential to slow down the process of productive agricultural
land changing to rural residential uses in the short to medium term with the shift caused by
the additional income generated from the wind farm revenue making the agricultural use of
(involved properties) more viable.

Impact assessment
Construction and decommissioning impacts

During the construction and decommissioning phases of the wind farm, a temporary increase
in traffic loads, as well as increased noise and visual impacts would occur. These impacts
would be temporary and would not be anticipated to be reflected in the land value of the site
or land values in the area.

When the site is decommissioned, it could continue to be used for extensive agricultural
activities. All disturbed soil, excluding access trails which the landowners may wish to retain,
would be stabilised and rehabilitated. Concrete footings used to anchor turbines and
buildings during the development would remain onsite (estimated area 4.93 ha including 84
turbines, an onsite control room and substation). These may have a minor impact on land
use however, the lease agreements during the life of the project are intended to compensate
the landowner for this. This impact would not be anticipated to be reflected in the land value
of the site or land values in the area.

Post decommissioning, the minor amount of land affected by in-ground footings is not
anticipated to affect other land uses such as rural residential subdivisions or other
commercial activities.

Operational impacts

The operational impacts of the development have the greatest bearing on land value. While
the lease agreements are intended to compensate the involved landowners during the life of
the project, the development may potentially affect the land values of the surrounding
properties that are in some way affected by the development; those with a view of the site or
near enough to experience operational noise. Operational traffic impacts would be negligible
during the operational phase and, if anything, access improvements may positively affect
local land values.

The conclusions of the studies considered in this section, applied to the Gullen Range site,
suggest that:

e The agricultural productive capacity of land affected by the wind farm (including the site
itself as well as surrounding properties) is not anticipated to be affected by the
development of the wind farm.

e The revenue stream from the wind farm and associated benefits (such as improved
access) plus the underlying agricultural production capacity of the sites directly affected
may well outbid the subdivision potential of the sites, slowing down the process of
productive agricultural land changing to rural residential uses in the short to medium
term.

e The evidence suggests that having a view of the wind turbines would not adversely affect
the land values of surrounding properties. Any negative perceptions that this is the case
are likely to decrease two years post construction.

e The wind farm may dampen a sensitive section of the property buying market however,
this effect is balanced by other influences such as demand for land and housing within a
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commutable distance from a larger centre and the creation of a development-oriented or
green energy aesthetic.

¢ As the site would be returned to its current appearance at the end of the project’s life, the
potential impacts to land values are reversible in the long-term.

While the wind farm cannot be developed without the risk of some land value impact on
surrounding properties during the construction and operational phases, it is considered by
this assessment that on balance the benefits of the proposal are sufficient to outweigh this
risk. The risk is not dissimilar to that posed by other large scale infrastructure developments
undertaken to meet increasing energy demands.

No mitigation is considered to be required for the potential impacts to land values. As a large
component of this issue is related to community perceptions, measures outlined in Section
8.2 for mitigation of impacts to the community are considered sufficient to address this issue.

7.10 Traffic and transport

Bega Duo Designs was commissioned to complete the Traffic Impact Study for the proposed
Gullen Range wind farm (full report appended, Attachment 3.7). The report provides a
technical appraisal of the traffic and safety implications arising from the proposal. The report
also develops measures and makes recommendations for the minimisation of traffic impacts
during the construction and operation of the wind farm. The approach, key results and
mitigation measures are presented in this section.

Approach

The Traffic Impact Study conforms to the Guide to Traffic Generating Developments as
recommended by the NSW Roads and Traffic Authority This report does not include a
detailed route assessment for the transportation of the over-mass and over-dimension
turbine and transformer components, which would be required to be produced by the
haulage contractor before the commencement of the construction phase.

Detailed assessments of the possible routes from the ports and manufacturing centres to
Goulburn are contained in the report prepared for the Crookwell 2 project by URS (URS
2004) which also reports on the route through Goulburn and along Crookwell Road to the
proposed Crookwell 2 wind farm (approx 30km west of Goulburn). An assessment for
transportation of heavy and oversize loads from the south via Breadalbane is contained in
the report prepared for the proposed Gunning wind farm by Connell Wagner PPl (Connell
Wagner). These assessments have been sourced in the preparation of the Gullen Range
wind farm Traffic Impact Study and adequately cover the assessment of transporting
oversize components from the point of origin (Port Kembla or Victoria) to the immediate area
of the site.

Results

An annotated map of local access roads was produced to facilitate this investigation, Figure
7-13.
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The study is guided by Table 2.1 of the Roads and Traffic Authority’'s Guide to Traffic
Generating Developments. Additional issues have been included because of the unique
nature of the development. These include driver distraction effects and the structural
condition of the existing road surfaces.

Key issues that were investigated include existing road hierarchy and proposals for
improvement, impact on road safety, impact on traffic noise, traffic counts, traffic volumes
and trends, existing parking and demand, traffic generation, safety and efficiency of internal
roads, impact on intersections and surrounding developments, safety and efficiency of
access routes (including capacity) between the site and adjacent road networks.

Base project information was obtained from nghenvironmental and the Proponent, further
information and feedback was received from government stakeholders at the “Planning
Focus Meeting”. Existing mapping was used to identify features during the site inspection,
planning documentation for other wind farm proposals in the region was reviewed, all
affected roads were inspected, inventories prepared and photographs taken, approximate
traffic count information was obtained from observations on the sites and RTA published
data, intersections were inspected and photographed, discussions were held with
representatives from nghenvironmental, the Proponent, Upper Lachlan Shire Council and
Goulburn/Mulwaree Shire Council.

Impact assessment
Construction phase

Heavy and over-sized haulage routes would include Hume Highway, Crookwell Road,
Grabben Gullen Road, Bannister Lane, Kialla Road, Storriers Lane, potentially Prices Lane,
part of Gurrundah Road and the Breadalbane route. There are a number of constraints
common to all of these routes and some that need special consideration including schools
and residential areas along the route, school bus routes, overhead cables and trees at low-
level, intersections inadequate for the manoeuvring of the haulage vehicles, railway
crossings, narrow and structurally deficient structures.

The potential impacts associated with these constraints include risks/delays to local traffic
and pedestrians, noise, and additional works to modify the route so that it is suitable for
haulage vehicles. These impacts would be temporary, as the equipment haulage is not a
continuous program. It is scheduled to take place over a number of months and would be
managed through a number of specific mitigation measures developed and implemented in
conjunction with both RTA and local Councils (refer to Mitigation measures, below).

Council Roads which would experience a significant increase in traffic include Kialla Road,
Range Road, Bannister Lane, Storriers Lane, Prices Lane, Gurrundah Road and the
Breadalbane route. The potential impacts along these routes include delays to local traffic,
noise, dust and works required to modify the route so that it is suitable for the haulage
vehicles.

Because of the potentially large increase in the number of vehicles using these routes there
are many impacts to be considered. The volumes are likely to increase from several vehicles
to over 200 per day during concrete pouring operations. Projected traffic volumes however,
remain well within the road capacity which is normally described as “Level of Service” for all
roads considered.

In many sections, the roads are narrow, of a low standard of horizontal and vertical
alignment, are unsealed or have failing pavement sections, lanes are not well delineated,
and trees and other roadside objects have the potential of obstructing the passage of long
wide loads and high loads. Furthermore, school buses use many of the routes (refer to
Mitigation measures, below).

Traffic impacts and safeguards have also been identified at key locations (refer to mitigation
measures, below).
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The area proposed for the Gullen Range wind farm is sparsely populated and well served
with access roads from all directions. The volume of traffic projected is within the road
capacity (level of service) for each road considered.

The local roads were not constructed for high volumes of heavy traffic, however adoption of
all the safeguards for minimising traffic impacts outlined should reduce the risk of traffic
accidents and minimise structural and environmental damage.

The key to minimising the impacts to the residents of the area is to seek their cooperation in
implementing safety and protection measures as early as possible during the planning
process. These safeguards would be implemented in consultation with the Upper Lachlan
Shire Council, Goulburn Mulwaree Shire Council and the Roads and Traffic Authority.

Mitigation measures:

e Use of a licensed haulage contractor with experience in transporting similar loads,
responsible for obtaining all required approvals and permits from the RTA and Councils
and for complying with conditions specified in the approvals

e Development of a Traffic Management Plan to include scheduling of deliveries,
managing timing of transport through Goulburn and Crookwell to avoid peak hours
(beginning/end of the school day), limiting the number of trips per day, undertaking
community consultation before and during all haulage activities, designing and
implementing temporary modifications to intersections and street furniture (particularly
the Hume Highway junction at Breadalbane), restoring all changes to their original
condition and managing the haulage process

¢ Implementation of all aspects of the Traffic Management Plan in coordination with the
local Councils and RTA

e Providing a dedicated telephone contacts list to enable any issues or concerns to be
rapidly identified and addressed

e Installing required signage to direct traffic flows appropriately during haulage through
Goulburn and Crookwell

e Reinstating pre-existing conditions after temporary modifications to the roads and
pavement along the route

e Undertaking forward planning to ensure equipment transportation complies with
requirements of the management plan, RTA and Council

e The realignment of some of the low speed sections of Bannister Lane would be
considered

e The erection of warning signs and/or advisory speed posting would be considered

e The pavement and drainage structures require inspection and possible upgrading after
consultation with Council

e The Proponent would prepare road dilapidation reports covering pavement and drainage
structures in consultation with Council. Any damage resulting from the construction (or
decommissioning) traffic, except that resulting from normal wear and tear, would be
repaired at the Proponent’s cost. Alternatively, the Proponent may negotiate an
alternative for road damage with the relevant roads authority

e A speed limit would be placed on some of the roads near dwellings or sub standard
junctions. The speed restriction would be included in the Traffic Management Plan to be
submitted to Council
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A procedure would be established to monitor the traffic impacts during construction, such
as noise, dust nuisance and travel times and work methods modified to reduce the
impacts

A procedure could also be established to inform vehicle operators on the precise timing
of school buses

Regular monitoring and scheduled maintenance of gravel pavements such as grading,
dust suppression and drainage control would take place during the construction period

Signposting to warn horse riders of construction traffic and clearing (slashing) of
vegetation from verges on the Bicentennial National Trail to allow horses to move off the
road when vehicles approach

Specific measures:

Hume Highway Junction at Breadalbane -

0 Speed controls. The Roads and Traffic Authority are generally not in favour of
speed restrictions on the Hume Highway because of the loss in efficiency of
the route. However, the use of speed controls for specific short-term activities
would be included in a traffic control plan

Crookwell Road -

o The business owners, retailers etc in the main street of Crookwell would be
made aware of the timing for heavy, over-mass and over-dimensional vehicles

Grabben Gullen Road -

0 The junction is to be designed and constructed in consultation with Upper
Lachlan Shire Council and the Roads and Traffic Authority

Range Road -

o The new junction required to be constructed on Range Road would be
designed and constructed in consultation with Upper Lachlan Shire Council

o Consideration would be given to the reconstruction and sealing of the 1.8km
length of unsealed pavement which would include the proposed junctions

o0 The shadow flicker effects would be monitored following commission and any
remedial measures to address concerns would be developed in consultation
with the Council and the Department of Planning

Bannister Lane, Storriers Lane, Prices Lane -

o0 A program would need to be established to consult with all of the road users
and residents in the area particularly those living in the residences close to the
roads. The construction noise assessment indicates several measures to
address potential noise impacts of construction (refer to Section 7.3)

Breadalbane to Gurrundah Road -

0 The Gurrundah Road junction is to be designed and constructed in
consultation with Upper Lachlan Shire Council

0 A procedure would be established for all vehicles associated with the Gullen
Range wind farm project to make contact with a railway service to establish
approximate timing of trains so that crossings could be made during the safer
periods. The need to always visually check for the approach of trains would be
stressed to vehicle operators
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Operational and decommissioning impacts

The peak road usage, and therefore the greatest potential for impact, would occur during the
construction phase. Mitigation measures have therefore targeted this phase. These
measures would amply mitigate impacts during the operational and decommissioning phases
of the wind farm.

7.11 Fire and bushfire impacts

Existing environment

The wind farm would be located predominantly in cleared exotic pasture however, scattered
trees, woodland fragments as well as more extensive woodland areas are located within
close proximity of the proposed infrastructure (refer to aerial photography, Section 3).
Factors mitigating fire risks at the site include the sparse and fragmented nature of woodland
and forest remnants at Kialla and Bannister, the distance proposed between infrastructure at
Pomeroy and Gurrundah and their more extensive woodland areas as well as the low density
of human settlement and assets in the area. Additionally, there is the local presence of the
Rural Fire Service and the continued grazing regimes at all sites act to reduce fuels.

The bushfire danger period for the Upper Lachlan Shire Local Government Area is generally
between 1% October and 30" April, but can vary subject to local conditions. Summer
conditions in the Goulburn district can be dry and hot with high wind speeds, producing local
grass fire hazards. Potential ignition sources include farm machinery, hay storage, vehicles
stopping in long grass on road verges, cigarette butts thrown from car windows and
lightening strikes. The elevated position of the sites may increase the frequency of lightning
strike. The steep topography and absence of built areas or natural fire breaks such as large
water bodies may assist the rate of spread of wildfires.

The NSW Fire Brigade defines hazardous materials as 'anything that, when produced,
stored, moved, used or otherwise dealt with without adequate safeguards to prevent it from
escaping, may cause injury or death or damage to life, property or the environment'. The
fuels and lubricants required to construct and operate the wind farm constitute hazardous
materials under this definition.

The NSW Fire Brigade has the authority to attend, combat and render safe any land-based
or inland waterway spillage of hazardous materials within the State. All fire stations are
equipped with trained personnel and resources for dealing with hazmat incidents. The
Hazardous Materials Response Unit has a 24 hour phone contact (Tel: 02 9742 7155).
Intermediate hazardous materials response is delivered by 20 strategically located units;
each unit is equipped with detection equipment and has the capability to access chemical
databases with information on chemical, biological, radiological and toxic industrial chemical
substances. The closest NSW Intermediate Hazardous Materials Response Unit is located at
Goulburn Fire Station 157 — 161 Burke St. Goulburn (Tel: 4822 1608). The travel time to the
site would be 30 minutes (33km).

Rural Fire Service trucks are located at Gurrundah (1), Bannister (1), Grabben Gullen (2),
Cottawalla (2), Crookwell (1) and Bialla (1). The longest response time anticipated to any
part of the site is 20 minutes (pers. comm. lan Kennerley, RFS Crookwell, October 2007).
The Crookwell air strip is located near to the site. This area is used by the local RFS for
training purposes.

Issues relevant to the proposal and bushfire impacts include:
1. Activities such as hot welding in fire danger periods;

2. Potential for infrastructure to start or influence a fire; and
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3. Access to the site and fire fighting strategies onsite.
These issues are discussed below.

Impact assessment
Construction and decommissioning phases

Flammable materials and ignition sources brought onto the site, such as fuels, would
increase the risk of fire during the construction period. Correct handling and storage
procedures would mitigate against the risk of ignition. Appropriate fire fighting equipment
would be held on site when the fire danger is very high to extreme, and a minimum of one
person on site would be trained in its use.

The Rural Fire Service would be consulted in regard to the adequacy of bushfire prevention
procedures to be implemented on site during construction, operation and decommissioning.
These procedures would in particular cover hot-work procedures and response measures to
control any incident.

Operational phase
Ignition sources

Being electrical equipment and containing petrochemicals, there is potential for the wind
turbines, substation, control building and transmission lines to start or influence the spread of
fire onsite. For the wind turbines themselves, the risk of fire can be associated with
malfunctioning turbine bearings, inadequate crankcase lubrication, cable damage during
rotation, electrical shorting or arcing occurring in transmission and distribution facilities
(AusWEA 2001).

Zilkha Renewable Energy (2002) reports that records from a leading insurer show that fires
due to equipment failure are very rare in modern wind turbine designs. In 15 years and with
over 12,000 insured turbines, the insurer has had only one case of third party damage from
fire caused by a turbine. Turbines automatically shut down if ambient temperatures exceed
the safe operating range, or if components overheat.

There remains however, a possibility that electrical failure could produce a fire within a
turbine tower. In the event of a turbine igniting onsite, the generally low fuel levels in
surrounding pasture and fragmented woodland would reduce the chance and intensity of
wildfire. The ready visibility of the turbines and local presence of RFS equipment and
personnel would and assist detection, response time and control. In addition, shut down
mechanisms would be installed in the wind turbines, and remote alarming and maintenance
procedures would also be used to minimise risks.

Lightning conductors are installed in turbines to ground lightning strikes in order to minimise
risk of damage to the turbines and risk of ignition of a wildfire. Relatively minor damage to
turbines may occur from lightning strike. At the existing Crookwell | site, north-east of the
Gullen Range proposal, a direct strike resulted in damage to one of the turbine blades, which
was repaired onsite. No wildfire resulted. The risk of turbine ignition is considered to be low,
based on the low likelihood of electrical failure or over-heating and a range of factors
mitigating the fire hazard.

Electrical transmission lines would be installed to connect the wind farm to the electricity grid
system. The lines are underground across most of the site and overhead to connect the sites
to the substation. The overhead lines have been routed to avoid trees and forest fragments
where possible, reducing the need for clearing and eliminating ongoing fire risks from tree
growth and in the event of a line breakage. Cable routes would be periodically inspected to
monitor any regrowth.

The transformers located in the substation facility at the Pomeroy site would contain
transformer oil for the purpose of cooling and insulation. The facility would be bunded with a
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capacity exceeding the volume of the transformer oil to contain the oil in the event of a major
leak or fire. The facility would be regularly inspected and maintained to ensure leaks do not
present a fire hazard, and to ensure the bunded area is clear (including removing any
rainwater). Transformer oil would be changed regularly at appropriate intervals by qualified
staff to minimise the potential for fire caused by contaminated oil. The oil would be removed
from the site and disposed of appropriately.

The substation, which has been located in an area of exotic grass and few trees, would be
surrounded by a gravel and concrete area free of vegetation to prevent the spread of fire
from the substation and reduce the impact of bushfire on the structure. The substation area
would also be surrounded by a security fence as a safety precaution to prevent trespassers
and stock ingress. An asset protection zone would be maintained around the control room
and substation buildings, compliant with the RFS Planning for Bushfire Protection guidelines.
Workplace health and safety protocols would be developed to minimise the risk of fire for
workers during construction and during maintenance in the control room and amenities.

Impacts on fire-fighting operations

Wind farms have been found to influence temperature and wind speed around turbines and
have the potential to influence bushfire behaviour. A distance of up to 1.25km (SEDA 2002)
around each wind turbine is likely to experience warmer night temperatures and faster wind
speeds on average, although this attenuates rapidly with distance from the turbine. While the
amount of increase is small (approximately 0.7°C increase and approximately 0.6
metres/second increase at ground level; Baidya, et al. 2004) these factors may enhance
bushfire conditions, slightly increasing the intensity or rate of spread of a bushfire at the site.
Given the already low fire hazard at the site, this minor increase in fire intensity is not
considered likely to noticeably affect the rate of spread or controllability of wildfires.

The turbines have the potential to present a hazard to fire fighting helicopters and planes.
Given the absence of large water bodies, these aircraft are unlikely to fly close to the
turbines to obtain water for fire fighting. The Crookwell airstrip can be used for fire fighting
operations and the proximity of turbines to the airstrip would not prevent the safe operation of
fire fighting aircraft (refer to Section 7.6).

The access tracks installed to build and maintain the wind farm would increase the
accessibility onsite and would therefore have a positive impact on the response time and
ability to fight fires onsite or on neighbouring properties.

A concern raised during wind farm community consultation was the reliance of the proposal
on local RFS volunteers, who have no experience in fighting fires in the vicinity of wind
farms. The RFS responded to this issue during consultation, stating that due to the
hazardous materials stored onsite (hydrocarbons within turbines and the substation), the
local RFS would only ever act in a support capacity to the NSW Fire Brigade, in the event of
an infrastructure related fire onsite. The RFS and NSW Fire Brigade would be consulted
regarding safety, communication, site access and response protocols in the event of a fire
originating in the wind farm infrastructure, and also in the event of an external wildfire
threatening the wind farm.

Mitigation measures:

e The Rural Fire Service and NSW Fire Brigade would be consulted in regard to the
adequacy of bushfire prevention measures to be implemented on site during
construction, operation and decommissioning. These measures would in particular cover
hot-work procedures, asset protection zones, safety, communication, site access and
response protocols in the event of a fire originating in the wind farm infrastructure, or in
the event of an external wildfire threatening the wind farm or nearby properties
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¢ Flammable materials and ignition sources brought onto the site, such as hydrocarbons,
would be handled and stored as per manufacturer’s instructions.

e During the construction phase, appropriate fire fighting equipment would be held onsite
when the fire danger is very high to extreme, and a minimum of one person on site would
be trained in its use. The equipment and level of training would be determined in
consultation with the local RFS

e The substation facility would be bunded with a capacity exceeding the volume of the
transformer oil to contain the oil in the event of a major leak or fire. The facility would be
regularly inspected and maintained to ensure leaks do not present a fire hazard, and to
ensure the bunded area is clear (including removing any rainwater)

e The substation would be surrounded by a gravel and concrete area free of vegetation to
prevent the spread of fire from the substation and reduce the impact of bushfire on the
structure. The substation area would also be surrounded by a security fence as a safety
precaution to prevent trespassers and stock ingress

e Asset protection zones (APZs), based on the RFS Planning for Bushfire Protection, would
be maintained around the control room, sub-station and in electricity transmission
easements. Workplace health and safety protocols would be developed to minimise the
risk of fire for workers during construction and during maintenance in the control room
and amenities

e Fire extinguishers would be stored onsite in the control building and within the substation
building

e Shut down of turbines would commence if components reach critical temperatures or if
directed by the RFS in the case of a nearby wildfire being declared (an all hours contact
point would be available to the RFS during the bushfire period). Remote alarming and
maintenance procedures would also be used to minimise risks

e Overhead transmission easements would be periodically inspected to monitor regrowth of
encroaching vegetation

7.12 Hydrology (water, water quality and water-table impacts)

Existing environment

The site is situated in the Lachlan catchment and sits partially within the hydrological
catchment defined by the NSW Regional Environmental Plan No. 1 Drinking Water
Catchments. Although this REP does not apply to Part 3A developments, the aim of neutral
or beneficial impact to water quality is still considered the appropriate water quality goal for
this proposal.

The Lachlan River is the largest river in the area. It is located approximately 20 kilometres
west of the development site. There are a number of creeks in the vicinity of the sites where
infrastructure would be installed and operated. Banks appear extensively denuded in the
area with active erosion gullies common. Larger creeks, including Heffernans Creek and
Gurrundah Creek, have a greater degree of upper strata riparian vegetation than smaller
water bodies, usually vegetated with a mix of native and exotic grasses and graminoids.

The Lachlan Catchment frequently has nutrient concentrations higher than those
recommended for the protection of modified aquatic ecosystems, primarily related to turbidity
(Thurtell 2003). Higher nutrient concentrations can increase the extent and duration of toxic
algal blooms in catchments. Measures recommended to reduce these levels, include
addressing catchment and in-stream erosion, the degradation of stream banks and riparian
areas throughout the catchment (Thurtell 2003).

Impact assessment

Final 173 nghenvironmental



Environmental Assessment: Proposed Wind Farm, Gullen Range NSW

Construction and decommissioning impacts

A bore is located at the Pomeroy site that can produce approximately 22kL/hr. It is estimated
that approximately 5.6 ML of water would be required for the production of concrete for the
project. A significant amount of this water would be sourced from this bore with the balance
from other on-site dams and local sources for a second batching plant at Gurrundah. Water
would be reused where possible to reduce the amount required. No water would be sourced
from local creeks or rivers without relevant permits being obtained. No water would be
discharged into drainage lines or other water bodies during any phase of the project.

The water bodies in the area are sensitive to input from erosion and nutrients. The works
would be concentrated away from water bodies and drainage lines however, there is
potential for impact indirectly by sediment or pollutant-laden run-off during larger rainfall
events. This is particularly relevant to haulage routes, where they are within close proximity
of drainage lines (such as culverts and crossings on Gurrundah Road, Bannister Road and
Range Road). Dust, soil sediments and potentially pollutants (in the case of a spill) may be
transported in run-off to water bodies. Materials being transported to and from the sites along
the haulage routes that could pose a risk to waterways would include dust, soil,
hydrocarbons (fuel), cement, aggregates, fertiliser, herbicides and plant seed.

Onsite, the installation of infrastructure would be primarily focussed on high elevation land
and away from drainage lines hence direct impacts to the surrounding water bodies are not
expected. There is potential for construction materials such as alkaline concrete wash to be
discharged from the construction sites. Chemicals are found in concrete products, soil
additives used for stabilisation and other purposes, concrete-curing compounds, fuels as well
as other sources. When used or stored improperly, these chemicals can become mixed with
stormwater and carried by sediment and runoff from construction sites. Eutrophication of
surrounding waters could also occur from the use of fertiliser (during revegetation), and
nutrient release from sediments as a result of erosion and release of turbid waters during
construction. These impacts are considered to be manageable.

No water crossings are required to be constructed. Footing designs of infrastructure including
turbines are not anticipated to impact on the water table but would be designed in
consultation with geotechnical engineers to ensure they are appropriate. No sewerage or
septic would be installed for the construction phase; portaloos would be available to
construction staff during this phase.

It is envisaged that minor upgrades to current roads and access tracks would need to be
undertaken as part of this proposal. In addition, it is expected that minor access tracks would
be created between the turbines.

The impacts of the proposal are considered manageable with regard to water quality.
Specific activities that would be undertaken and their associated mitigation strategies are
outlined in the table below.

Mitigation measures:

o Water would be sourced from an onsite bore (Pomeroy) as well as other local sources
including onsite dams. It would be reused where possible to reduce the total amount
required. No water would be sourced from creeks or rivers without relevant permits being
sought. No water would be or discharged into creeks, rivers or drainage lines

o All bridges used would be assessed prior to works to check they are able to bear the
projected loads of the laden vehicles

e All vehicles onsite would follow established trails and minimise onsite movements

e Machinery would be operated and maintained in a manner that minimises risk of
hydrocarbon spills
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Maintenance or re-fuelling of machinery would be carried out on hard-stand areas (i.e.
existing or proposed road surface or hard-stand areas beneath turbines). Where
possible, maintenance and re-fuelling would not occur on areas that either contain native
vegetation, or would be revegetated

The concrete batching plants would contain settling ponds sufficient to capture all
concrete wash. Wash water would be recycled onsite (in cement mix, road base and dust
control) and would not be released

Waste sludge would be recovered from the settling pond and used in the production of
road base manufactured onsite. The waste material would be taken from the batching
plant to be blended in the road base elsewhere onsite

The concrete batching plant areas would be fully remediated at the completion of the
construction phase

Dust suppression would be carried out where required. Central to controlling dust are
means to determine when dust suppression is required and having adequate access to
water or chemical dust suppression alternatives to control dust. These specifications
would be included in the Construction Environmental Management Plan prepared for
the project prior to construction

Sediment and erosion would be controlled as part of a formal Sediment / Erosion
Control Plan, as a sub plan of the Construction Environmental Management Plan.
This plan would include the following provisions:

o0 Sediment traps would be installed wherever there is potential for sediment to
collect and enter waterways

0 Stockpiles generated as a result of construction activities would be bunded
with silt fencing, (hay bales or similar) to reduce the potential for runoff from
these areas

o Soil and water management practices would be guided by the Best Practice
guidelines contained within Soils and Construction Vol. 1 (Landcom 2004)

A Water Management Strategy would be developed for the site as part of the
Construction and Operational Environmental Management Plans. This would aim to
integrate the total water cycle of the site in terms of water supply, stormwater and
wastewater, and maximise the use of best management practice techniques for
stormwater and wastewater management. Devices such as swales to disperse rather
than concentrate runoff would be implemented. Water use would be minimised by
maximising reuse. Detailed measures would be devised in conjunction with the
development of the construction drawings.

A Site Restoration Plan would be prepared as part of the Construction Environmental
Management Plan. This would set out protocols for restoration works including:

0 Site preparation

0 Stabilisation

0 Revegetation

0 Monitoring

The contractor would prepare and implement a Spill Control Plan, as a sub-plan of the
Construction Environmental Management Plan. It would:

o0 Identify persons responsible for implementing the plan if a spill of a
dangerous or hazardous chemical/waste would occur

o0 Material Safety Data Sheets (MSDS) for all chemical inventories would be
located on site and readily available
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o0 Where chemicals are used, their application and disposal would comply with
manufacturers recommendations

o0 Any spill that occurs, regardless of size or type of spill, would be reported to
the Construction Manager

0 The event and clean up processes would be recorded. Information that would
be recorded in the event of spill would include time and date of spill, type of
chemical or waste spilt, approximate volume spilt, general area in which the
spill occurred, corrective actions applied, and disposal of spilt material

o Spill protocols in this plan would dictate when the EPA would be notified

o Chemical / fuel storage areas would be identified, and be bunded to prevent
loss of any pollutants

0 Hydrocarbon spill kits would be stored at the site. A number of site staff are to
be trained in the use of the spill kits

e The guiding principle of the development with regard to water quality would be to have
neutral or beneficial impact. In addition to the mitigation measures proposed above,
several measures have been proposed under Section 7.4 Biodiversity and Section 8.8.3
Soils and Landforms to manage water quality impacts

Operational impacts

Water tanks may be installed to collect rain water from the control building, in order to supply
water for maintenance staff facilities. No additional water connections are anticipated. A
septic system may be installed in the control building. These would meet Upper Lachlan
Council standards.

The operation of the wind farm would require minimal traffic on roads/tracks, which would
have been upgraded to accommodate heavy loads during the construction phase. The
increase in compacted areas as a result of the track upgrades may potentially increase the
amount and turbidity of runoff around these tracks, although this is expected to be minimal.

Infrastructure including the substation and turbines would be bunded to ensure that oil could
not escape.

Mitigation measures:

e Infrastructure would be bunded to ensure that the amounts of oil could be fully contained
in the event of a leak. Bunding provisions would be regularly inspected

e Septic systems, if installed, would meet Upper Lachlan Council standards

7.13 Mineral exploration impacts
Existing environment

Geologically, the area proposed for the Gullen Range wind farm lies in the eastern Lachlan
Fold Belt, an area consisting of Palaeozoic age sequences (Ordovician to Permian) overlain
in part by Cainozoic age basalts and sediments. Over 580 metallic mineral occurrences are
known in the Goulburn 1:250 000 map sheet area. Significant amounts of gold and base
metals have been mined from the area. Important industrial minerals including coarse
aggregate, sand and iron oxide are also found in the local area (Department of Primary
Industries 2005).
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The Department of Primary Industries has indicated during the consultation process that the
impact of the proposal on mineral exploration and mining is a key concern. They have
provided a map indicating mineral occurrences relevant to the proposal (Figure 7-14). They
suggest that while the construction of the wind farm may not physically prevent exploration
from being undertaken within the area, it could be a disincentive to explorations if it restricts
or precludes the mining of any resources that may be discovered.

Two companies hold current exploration licences over part of the study area; Golden Cross
Resources Ltd and Tri Origin Mining Pty. Ltd. These companies have formed a joint venture
arrangement to explore the area. Exploration leases entitle the holders to carry out
exploration and prospecting for minerals within the specified areas. Lease boundaries are
indicated on Figure 7-15 and overlap a considerable portion of the proposed wind farm project
area; Gurrundah and Pomeroy sites; Areas 1 and 6. These areas are not currently being
investigated however, they have been highlighted by Golden Cross as warranting further
investigation.

Extract from Golden Cross Operations Pty. Ltd. Breadalbane Information Memorandum
2003:

Area l

If the structural interpretation presented here is correct, the northern part of the
licence is a dilatant zone and clearly warrants further investigation. It hosts a broad
magnetic low anomaly similar to the Wet Lagoon area, open-ended geochemical
anomalies, NW-trending structures and areas of poorly mapped rocks.

Area 6

This is the Lucky Hit-Gurrundah sone which hosts both VHMS and shear-hosted
sulphide mineralisation. A systematic re-evaluation of this zone with respect to gold
mineralisation is required, as little historic gold assay work has been completed.

Impact assessment
Construction and decommissioning impacts

Sterilisation of the mineral resource and inhibition of an active exploration program would be
the key mineral resource concern posed by the proposal. This may occur during the
construction phase, when infrastructure is developed and would depend on the size and
location of the infrastructure, including the substation, turbines footings, control building and
access roads, as well as the unknown quality, quantity and location of the mineral resource.

The development envelope calculations and layout maps (Section 3) quantify the areas that
would be ‘sterilised’ to purposes such as agricultural grazing or mineral exploration. This
totals 91.5 hectares. This information has been forwarded to the current mineral lease
holders and the Department of Primary Industries, Minerals by email on 14 January 2008.
When the final turbine layouts are determined, these would be forwarded to the mineral
lease holders and the Department of Primary Industries, Minerals.

While only Exploration Leases occur over the area at this time, if a mineral deposit is
discovered then an application for a Mining Lease can be made. There is no certainty that a
discovery would be made or a Mining Lease would be granted and accordingly the amount of
potential lost mining revenue cannot be known in advance. In comparison to the lease area,
the relatively small land area that would be sterilised and the level of reversibility of the
proposal suggest that this impact is justifiable; the temporary loss of these areas for mining
would be offset by the utilisation of a renewable resource during the project’s life. The
benefits of the wind farm proposal would extend to involved property owners (via lease
agreements), the community (via the Community Fund), Gullen Range wind farm and its
shareholders as well as the end users of the renewably generated electricity.
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Figure 7-14 Mineral deposits mapped near the proposal area

Map provided by Department of Primary Industries, Minerals. The Gurrundah prospect (blue) is barite
with associated base metal mineralisation. The development envelope is overlaid in blue.
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Figure 7-15 Breadalbane Project location map
Source: Golden Cross Operations Pty. Ltd. Breadalbane Information Memorandum 2003. The
southern development envelope is overlaid in blue.
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Mitigation measures:

e The Proponent would liaise with the current mineral lease holders, providing a final
turbine and infrastructure layout, prior to the construction phase

e The Proponent would liaise with the current mineral lease holders during the construction
phase, to ensure that where possible, the works program does not unnecessarily
interfere with planned exploration activities

e The Proponent would liaise with the involved land owners and current mineral lease
holders prior to rehabilitation, to ensure that any project access roads that they may wish
to retain are retained. Several of these access roads are likely to be of benefit both to
routine agricultural activities as well as to exploration activities onsite

Operational impacts

In principle, there is no reason why the exploration of minerals could not occur around the
operational wind farm. Access roads may even benefit this purpose. However, it is possible
that the operational wind farm may impede the exploration of minerals within the lease areas,
within close proximity to infrastructure such as turbines and access roads. This may be due
to restrictions on the manoeuvrability of exploration machinery and safety considerations.
These impacts would be reversed at the end of the project’s life, allowing exploration of all
areas except for those discussed above; substation, turbines, and control building footings.
This combined area is small in relation to the lease area and as stated in relation to
construction and decommissioning impacts, the impact is considered to be well justified.
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8 ASSESSMENT OF ADDITIONAL ISSUES

Beyond the key issues identified by the Department of Planning in the Director General’s
Requirements, additional areas of impact were identified using a risk analysis model. This
model considers the nature of the potential impact (i.e., is it temporary, reversible, likely to
have associated indirect impacts?), the receiving environment (i.e., sensitivity to impact,
recovery response time) and likelihood of the impact occurring (considering the ability to
manage the impact).

Table 8-1 Risk analysis of remaining issues

The risk rating has been calculated as a factor of the anticipated nature of the impact and sensitivity of
the receiving environment:

1= low anticipated impact / sensitivity / likelihood of occurrence
5 = high anticipated impact / sensitivity / likelihood of occurrence

Risk ratings are then portrayed from least to greatest: green, yellow, orange, red.

Discussed in this Impact area Nature of  Sensitivity of  Likelihood of RISK
Section: impact receiving occurrence RATING
environment

Section 8.1 Economic 3 3 5
impacts *
Section 8.2 Community 3 4 3
wellbeing
Section 8.3 Lifestyle values 3 3 4
Section 8.4 Tourism 3 3 4
Section 8.9 Resource use 2 3 5
Section 8.10 Cumulative 3 2 5 30
impacts
Section 8.6 Health and safety 5 2 2 20
Section 8.7 Heritage values 3 3 2 18
Section 8.8.3 Soils 3 3 3 18
Section 8.5 Agricultural 2 2 2 8
impacts
Section 8.8.1 Local climate 1 1 5
Section 8.8.2  Air quality 1 1 5

* Note: direct economic impacts are generally considered to be positive.

Excluding Economic impacts, the greatest risk ratings have been assigned to the areas of:
Community wellbeing, Lifestyle values and Tourism. Generally, this reflects greater
sensitivity to impact and greater likelihood of occurrence, considering the manageability of
the impact.

These impact areas are evaluated further in this section of the EA.
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8.1 Economic impacts
Existing environment

The Upper Lachlan Shire Council was formed in February 2004 from the Crookwell shire, the
majority of the Gunning Shire and part of the Mulwaree Shire. The local government area is a
sparsely populated, predominantly rural area. The LGA covers 7,200km2 with a population of
approximately 7,600 people (data sourced from the Upper Lachlan Shire Council Annual
Report 2005-2006. The demographic trends indicate an aging population (data sourced from
the Upper Lachlan Shire Council Annual Report 2005-2006). Key statistics pertaining to the
LGA, prior to amalgamation are provided in Table 8-2.

Table 8-2 Key statistics for the LGA

Mulwaree (1999) Crookwell (1996) Gunning (1996)

Size of shire: Area of sq km. 5204 3615 2209
Population

Number 6192 (1999) 4325 (1996) 2,300 (1996)
% Growth since 1991 1.9% -0.05% 5.2
Medium age 1996 (yrs) 37 37 35
Value of Industry $ Million

Tourism 6.0 8.0 4.0
Retail 6.0 111 3.2
Manufacturing n/a 1.9 n/a
Agriculture 33.5 42 20.4
Value of Building Approved 5.4 3.1 2.7
Education

Number of people with

- post-school qualifications 1397 760 586
- trade qualifications 799 468 325
- tertiary qualifications 598 292 261

Top Industries
(number of people employed)

Agriculture, Forestry & Fishing 539 687 326
Retail Trade 266 158 69
Health & Community Services 236 137 68
Education 158 117

Manufacturing 194

Governments Admin & Defence 89 109
Property & Business Services 81
Number of Business 1996 741 784 410

Source: ABS, Tourism NSW

The shire is largely agricultural. Extensive grazing of sheep and cattle are the predominant
land uses. Two chicken farms and potato farming also occur within close proximity of the
proposal site. Crookwell is the nearest town to the wind farm site (~7km) and the
administrative centre of the Upper Lachlan Shire. Grabben Gullen is the nearest village
(=2.5km). Gunning is located approximately 20 kilometres south-west, traditionally built
around wool and seed potato production, the area is now diversifying into olive production,
alpaca and horse enterprises. Goulburn, approximately 25km to the east, is the largest
regional centre with a population in 2001 of 21,400 (over 75% of the regional population is
located in Goulburn). Tourism is the third largest industry behind agriculture and retail. The
locality offers visitors an historic rural experience and provides employment in agriculture,
several service sectors but few manufacturing opportunities by comparison.
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The proposed wind farm would provide temporary (during construction and
decommissioning) and permanent (during operation) employment. It is also likely to generate
increased demand for services in the local area, most likely during the construction phase.
There is an opportunity for local contracting and manufacturing services to be contracted
during site development, as discussed below.

Impact assessment
Construction and decommissioning impacts

The construction and decommissioning phases of the wind farm would generate the largest
economic gain for the largest number of people. The local area appears suited to benefit
from the temporary provision of up to 180 additional jobs. These would include concreting,
earthworks, steel works and electrical cabling. As well, as other service related employment
would follow, with the provision of food, fuel, accommodation and other services to
contractors.

The provision of a Community Fund, to which Gullen Range Wind Farm Pty. Ltd. would
contribute throughout the life of the project, would assist in improving the equity of financial
benefits to the community. Under the direction of a community board and the Upper Lachlan
Shire Council, this fund may be used to provide environmental and social services in the
area, as the board sees fit.

Precise economic benefits would vary depending on final site design, turbine suppliers,
timing of works, and other details. It is estimated that between $60 and $90 million could be
spent within the region as a result of the wind farm over its life.

Gullen Range Wind Farm Pty. Ltd.’s preference is to use local companies for the
construction and decommissioning. The local area has concrete, steel and earthworks
capabilities. In addition, the Goulburn region has the potential to construct the large steel
turbine towers required for this project. A consortium involving Ainsworth Engineering, Vale
Engineering, Rigby Jones, Edwards Construction and Southern Steel Group, supported by
Bluescope Steel, is currently finalising plans to commence tower manufacture in Goulburn.
This could provide a large number of jobs and additional economic benefits to NSW.

As the construction and decommissioning phases of the projects would take place over a
considerable time period (estimated to be 12 - 24 months for construction and 12 months for
decommissioning), there is potential to adversely impact current grazing activities on the
sites that would be developed and for the additional heavy vehicle traffic on public roads to
interfere with other economic activities, for example, scenic drives, field days and other
tourist related activities. These impacts are discussed specifically in Sections 8.5 and 8.3.

To maximise the economic benefit of the proposal the following measures are
recommended:

Mitigation measures:

e Maximise use of local contractors. The Proponent would liaise with local industry
representatives to maximise the use of local contractors and manufacturing facilities in
the construction and decommissioning phases of the project

e Co-ordinate construction activities with local events. The Proponent would liaise with the
local visitor information centres to ensure that construction and decommissioning timing
and haulage routes are known well in advance of works
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Operational impacts

Wind farms are an economically viable means to generate electricity. The project would be
privately funded by the Proponent. There would be no ongoing financial expenses to the
community or to the Upper Lachlan Shire Council.

The operational wind farm is compatible with the current agricultural use of the Gullen Range
sites and would be similarly unlikely to impact on the profitability of agricultural activities of
adjacent land parcels (discussed in more detail in Section 8.5).

8.2 Community wellbeing
Existing environment

Wind farms have been seen as divisive developments in terms of local communities. To
investigate the potential for adverse impact to the community, this section considers the
current makeup of the local community, indicators of community well being, documented
responses by communities to wind farm developments, and specific responses of the local
community to the Gullen Range wind farm proposal.

Local community make-up

The make-up of the local community can be seen as being comprised of families that have
been in the area for several generations and newer residents attracted by work opportunities
or by the rural lifestyle. While the ‘tree change’ phenomenon can bring skills and diversity to
a community, it can also be a source of division by increasing the pace of change and
affecting established structures or attitudes in a community. By virtue of the increased
transient population alone, the tree-change (or sea change) demographic shift can result in a
loss of sense of community (Gurran et al. 2005). Additionally, the amalgamation of the local
government areas in 2004 has been recognised as having had an adverse impact on some
aspects of the community; weakened connections between community groups and fuelling
rivalries (pers. comm. M. Breen 2004).

The Proponent engaged Twyfords consulting to undertake some research in the Upper
Lachlan LGA (Twyford Consulting 2007), to inform community engagement planning of the
Proponent’s projects. Six community stakeholders were interviewed, representing local
consultants, landowners, media and government. While six interviews do not amount to a
comprehensive survey of the community, some important themes were revealed:

o The issue of wind farms is contentious and have potential to remain so

e An organised wind farm opposition exists and the manner in which these people are
engaged would be important to the success of any large development in the area

e Strong networks exist around community activities such as sport, pubs and clubs, service
clubs, the Country Women'’s Association, Landcare and others

e Beyond the expected issues of noise and visual impact, the issue of secrecy stood out as
an important generator of angst. Typically in these communities there is not a strong
culture of secrecy

e The community is generally open to ‘outsiders’ but community members are sensitive to
being told what to do or think. A good relationship will take time to build.

The Goulburn region has, over the last several years, had several wind farms proposed and
one wind farm developed. Excluding proposals by the Proponent, recent proposals have all
been for large scale wind farms. The local Council and state government have been the
consent authority variously. Criticisms have been levelled at the community consultation
processes employed (Upper Lachlan Shire Council pers. comm. 2005) and frustration has
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been observed in the community related to the developers, type of development and the
assessment and consent process for both state and council approved developments
(Twyford Consulting 2007).

Indicators of wellbeing

Community wellbeing is related to the quality of the natural and urban surroundings, socio-
economic position, the availability of services and perceptions of safety (Upper Lachlan Shire
Council State of the Environment 2005-06). One measure of ‘community’ is the willingness of
individuals to be involved in volunteer organisations such as the Bush Fire Brigade, Meals on
Wheels, the Country Women's Association and farmers' associations. Local sports and
recreation clubs are also well represented in the region. These organisations are based on
shared goals and maintained by volunteer efforts. The additional element of people who
have long associations with the area can strengthen the fabric of the local community. These
features are present in the local community.

A Social and Community Plan was adopted by the ULSC in November 2006. The plan
incorporates issues that have an impact on community wellbeing, provides an overview of
the community and identifies key issues and strategies to address these issues. Key
strengths of the community included:

e Social connectedness, evidenced by the extensive and diverse range of community
organisations, covering all age groups.

e The high level of volunteer activity in community groups.

o Positive community feelings. Residents described their neighbours and community as
assets using positive terms including, ‘pulling together’, ‘rallying around’, ‘choosing to live
here’.

Economic inequalities noted in the plan include:

o Lower levels of education and professional employment when compared to other areas in
NSW.

e Lower numbers of Aboriginal people with educational attainment beyond Grade 10 and in
professional employment, when compared to non-Aboriginal people. Unemployment is
also higher for Aboriginal people.

¢ Youth unemployment is higher in the LGA, compared to the NSW average.

Issues for community wellbeing identified during the State of the Environment 2005-06
reporting period were:

e Drinking water quality.
¢ No options for post secondary education within the LGA.
e Limited public transport to many residents in the LGA.

The Social and Community Plan concludes with a set of priority actions for targets groups
including, children, women, older people, people with disabilities, from culturally or
linguistically diverse backgrounds, Aboriginal and Torres Straight Islanders, men and ‘our
farming community’. The latter is most relevant to the Gullen Range proposal. The impacts of
ongoing drought heighten the existing levels of stress on this sector and have clear links to
stress and adverse health impacts within the community. The priority actions formulated by
the Social and community plan are reproduced below:

1. Address impact of drought on heath and well being.
2. Enhance links to financial, agricultural and business support/advice agencies.

3. Build on the contact and relationships formed from the ‘Community Cares’ nights at
Crookwell, Laggan, Taralga and Binda in 2006.
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4. Build a relationship with the southern highlands Chamber of Commerce to support
local villages and rural communities through the ‘Back a Bushie’ program.

The Social and Community Plan concludes;

“Healthy communities have high levels of community participation, harmony and
safety as well as adequate access to services and facilities and sufficient economic
resources to meet the needs of everyone in the community. There are many aspects
of the Upper Lachlan community that promote health and wellbeing...diverse
community organisations, the physical and environmental assets and roads and
infrastructure.”

It is recommended that, to address the potential for the Gullen Range wind farm proposal to
be divisive and generate stress within the community, adversely affecting community
wellbeing, that the Social and Community Plan priority actions be used as a guide when
considering mitigation measures.

Community response to wind farms

Warren et al. (2005) observed that the move from centralised power generation to
decentralised use of renewable sources raises novel and challenging issues for planning,
land use and social engagement. Their study of wind farms in Scotland and Ireland
investigated the nature of community views about wind farms.

The study found that aesthetic perceptions (whether positive or negative) are the strongest
single influence on individuals’ attitudes towards wind farms and that proximity to wind farms
is not a reliable indicator of perception in the long-term. Surveys showed that people with
anti-wind farm views perceived turbines as noisier and more intrusive than those in favour of
wind turbines, regardless of the actual recorded levels (Krohn and Damborg 1999, cited in
Warren et al. 2005). The study observed that opposition arises in part from exaggerated
perceptions of wind farms that living near a wind farm dispels (Elliott 1994; Redlinger et al.
2002; SEDD 2002; Braunholtz 2003; SEI 2003a, cited in Warren et al. 2005). More positive
feelings about wind farms were recorded closer to the wind farm site than further away
(Warren et al. 2005).

Warren et al. (2005) state that a consistent picture of public attitudes to wind power is
emerging from surveys and case studies in Europe. Large majorities are strongly in favour of
wind farms, their opinions formed by personal experience, in contrast to a minority in
opposition whose opinions are formed not by experience but by misinformation and
prejudice. This does not discount the real issues associated with community impacts, those
being landscape aesthetics and the speed, scale and uncoordinated nature of the wind farm
developments (Warren et al. 2005).

Public attitudes are critically influenced by the nature of the planning and development
process; the more open and participatory, the greater the level of public support (Birnie et al.
1999; Khan 2003, cited in Warren et al. 2005). Past experience with wind farm developments
and the assessment and approvals process in the Goulburn region have created a history
that influences the community’s perception of this proposal.

Community perceptions towards wind farms in the Southern Tablelands

A specialist report, Report on Community Perceptions of Wind Farms in the Southern
Tablelands, New South Wales was prepared for the Proponent in October 2007. The study
was commissioned by the Proponent to facilitate the collection of a bench mark measure of
attitudes of local residents towards the construction of a wind farm in their local community.
The study area was a collection of rural localities situated in the Goulburn — Crookwell —
Yass region within the southern highlands of NSW. The survey was undertaken by ERM in
conjunction with REARK Pty. Ltd., a consulting firm that specialises in public opinion and
market research surveys. The methodology for the public opinion survey is detailed below.
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e The study was conducted by telephone in a prescribed geographic area defined by post
codes and locality names

¢ Sample source was derived from the electronic white pages listing of residential numbers
within the defined area

e The sample size for the survey was defined at 300. The report indicated that 50% of the
sample of 300 would have a sampling precision of 50+5.7%. Further details of the
sample statistics are detailed in ERM (2007), presented in Attachment 2.3.

e The respondent for this survey was defined as a randomly selected adult resident within
the residence called using the closest birthday technique

e The telephone study was undertaken with the assistance of a Computer Assisted
Telephone Interviewing (CATI) system. Field work was undertaken by appropriately
qualified personnel

e A questionnaire was developed for the purposes of this study. The questionnaire is
presented in ERM (2007), Attachment 2.3. The field work was conducted during the
evening and concluded in early August, 2007

e The data collected was analysed and presented in the form of tabulated results within
ERM (2007)

Prior to the commencement of the survey, the level of knowledge held by the community with
regards to wind farms and associated infrastructure was a relative unknown. The outcomes
of the study undertaken as adapted from ERM (2007) are presented below.

e Eighty percent of respondents are concerned with the threat of global warming and its
impact on the environment. Conversely, 16% of respondents indicated that were not
concerned

e General awareness of wind turbines was very high. Almost all of respondents had
claimed that they had seen a wind turbine and 9 in 10 claimed to have actually seen a
turbine. Further, in excess of 8 in 10 respondents had seen the current wind farm located
at Crookwell

e Approximately 90% of respondents were aware of announcements relating to wind farms

e Eighty-nine percent of respondents were in favour of wind farm projects to be developed
in the southern tablelands with 5% opposed. Of the 89%, 83% stated “I would be happy
to see a wind far, built on farm land near where | live”

e Eighty-seven percent of respondents supported the development of a wind farm within 25
kilometres of their house, with 71% supporting a wind farm within 1 kilometre of their
house

e With respect to the construction of multiple wind farms, 75% accepted two ‘typical’ wind
farms (15 to 80 turbines) in their local rural area, with 17% opposed

The study concluded that generally adult residents in the survey area are concerned about
global warming and are aware of alternatives available. Additionally, the respondents were
generally aware of wind turbines and how wind turbines appear within the landscape and are
generally supportive. Survey results further indicated that respondents were generally not
adverse to the development of wind farms in the immediately locality. The survey also
indicated that 89% of the respondents indicated that they were in favour of the development
of a wind farm within the southern highlands. In addition, over 9 in 10 respondents agreed
that ‘wind energy is a good alternative energy source’. The survey also found that the
community had no clear preference between a few clusters, close together, or spread out at
reasonable intervals along the highway (ERM 2007).
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Based on the results of the survey undertaken by ERM in 2007, it would appear that the
community within the southern tablelands and more specifically within the study area are
generally supportive of wind farms. It is considered that the community would be generally
accepting of the development of a wind farm in the general vicinity of the usual place of
residence. The survey also indicated that the community was aware of announcements
relating to wind farm development in the region.

A Community Consultation Process was implemented as part of the Gullen Range wind farm
proposal (refer to Section 6.2). The main vehicle for feedback was an open house forum,
held on 21 November 2007 at the Grabben Gullen Hall, Grabben Gullen. It is estimated that
in total, around 85 people attended the day (75 people registered on a sign-in sheet). Key
issues raised by the local community included visual, noise and community impacts.
(Documented in Section 6.2)

Impact assessment
Construction issues

The proposed road upgrades would contribute positively to community wellbeing, building on
local infrastructure. In the provision of local jobs it would contribute to the socio-economic
aspect of wellbeing directly. There is also scope to provide a boost to local volunteer
organisations, discussed in the Community Enhancement Program further below.

The construction of the wind farm would generate a level of community disruption, not
necessarily related to actual construction impacts but rather to this phase marking the
beginning of a proposal that people have strong views about. As discusses above, adverse
impacts arise for a number of reasons:

o The development represents a large outside force over which the individual feels little
control

e The development process takes the power of consent out of the hands of local
representatives, being decided at the state (and sometimes federal) level

¢ The development is of a nature that would be highly visible, relatively novel and may not
be avoidable (in a visual context) during day to day activities

e The development is of a nature which focuses monetary benefits on a relatively small
number of directly involved property owners, often creating resentment and inequity

The construction phase may be the trigger for feelings of resentment about the development.
The long-term effects of stress can compound over time. The pertinent points, if wind power
is to develop and form part of the energy solution in rural areas, are stated below, as
mitigation measures to which the Proponent would commit, pending Project Approval of the
Gullen Range wind farm.

Mitigation measures:
e Dissemination of accessible and independent information on impacts

Monitoring information collected during the operation of the wind farm would be made
publicly available

e Equitable distribution of benefits

Gullen Range wind farm would address the potential for wider adverse community
impacts by way of a Community Enhancement Program as presented in Section 4.4.2.
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Operational issues

The proposal is not anticipated to impact community wellbeing in ways additional to those
issues discussed above, during the operational phase. No mitigation measures are
considered to be required.

Decommissioning issues

The proposal is not anticipated to impact community wellbeing in ways additional to those
issues discussed above, during the decommissioning phase. No mitigation measures are
considered to be required.

8.3 Lifestyle impacts
Existing environment

For local residents and visitors alike, the rural land use and large land holdings in the area
create a landscape amenable to recreation (horse-riding, walking, fishing) and one in which
many people seek to retire or ‘escape’ from a more urban environment. The number of
people in the Gunning area that commute to Canberra is not currently known (anticipated to
be known after the 2006 census - Upper Lachlan Shire Council Annual Report 2004-2005)
but the number is likely to be increasing, indicating that the area holds land uses other than
the purely functional agricultural use or transient tourist use. The rural landscape of the area
was also nominated as an important value of the area by the local community at the Gullen
Range open house session in November 2007.

The zoning of the land on and surrounding the site proposed for the Gullen Range wind farm
1(a) Rural Zone. Lots within this zone, for the purpose of erecting a dwelling, can be no less
than 40ha (Mulwaree LEP) or 80ha (Gunning and Crookwell LEPs). However, the Upper
Lachlan shire Council have indicated that three subdivisions occur or are proposed near the
proposed wind farm site, Pomeroy locality. One of the aims of the 1(a) zone include to
maintain the rural character of the area, encourage the use of rural land for agriculture and
other forms of development which are associated with rural activity or which require an
isolated or rural location, and to protect natural resources including prime crop and pasture
land.

Impact assessment
Construction and decommissioning impacts

Construction noise, the generation of dust from vehicles and the increased traffic flow during
construction and decommissioning may impact on the lifestyle values of the locality in the
short term. Impacts would be experienced by nearby properties as well as properties on the
haulage route.

Impacts would attenuate rapidly with distance from the work sites. These impacts would be
temporary, occurring over a 12 - 24 month period (not continuous in any one location), and
would be regulated by occupational health and safety and noise and pollution restrictions.
Due to the temporary duration of the impact and the low population density, this is not
expected to generate an unacceptable level of impact. Traffic, tourism and air quality impacts
are evaluated in more detail and mitigation measures stipulated in Sections 7.10, 8.4 and
8.8.2. No additional mitigation measures are considered to be required.

Operational impacts

It is considered that the greatest impact of the proposal on lifestyle values would occur during
the operational phase of the wind farm. While the operational wind farm would not preclude
nearby residential or recreational land uses, the perceived visual, noise, health and land
value impacts may adversely affect the experience of those seeking the quiet, rural character
of the area. These impacts are expected to attenuate with distance from the site. Time can
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also lessen the perceived adverse impacts of a wind farm, as actual experience replaces
initial exaggerated perceptions (cited in Warren et al. 2005).

Specialist reports have quantified and evaluated the visual, noise and land value impacts of
the proposal (refer to attachments for full reports, Attachments 3.1, 3.2, 3.7, respectively).
Health impacts have been evaluated in Section 8.6. On the basis of these assessments, the
impact on the life style values of the site is expected to be manageable by specifically
managing visual impact, operational noise impact, community wellbeing impacts and health
and safety impacts, as detailed in Sections 7.2, 8.2 and 8.6 of this report.

8.4 Tourism impacts
Existing environment

The location proposed for the development of the wind farm occurs between the local service
centres of Crookwell, Goulburn and Gunning. These towns and their surrounds have historic
appeal, retaining buildings and other historic features of interest to locals and tourists alike.
Historic buildings (some of which are registered on local, state or federal registers) are
scattered across the landscape.

The Upper Lachlan Shire Council is in the process of developing a five year shire-wide
strategic tourism plan. Specific tourism activities encouraged by Council in the area include
tourist drives, farm stays, bed and breakfasts, festivals and shows (Upper Lachlan Shire
Council Annual Report 2004-2005). The most significant tourist draws have been the special
events conducted throughout the year. These events have been increasing and provide an
important economic contribution to the region. The tourist association proposes to add to
these events to ensure that regardless of the time of year, the area is ‘always a nice place to
visit’ for tourists and residents (Upper Lachlan Shire Council Annual Report 2005-2006).

Other tourism activity types in the area include tours of historic buildings (Post Office, Town
Hall, St Peter and St Paul's Catholic Cathedral, the Old Goulburn Brewery, Goulburn Ralil
Heritage Centre), museums, memorials and galleries (the Goulburn Steam Museum, Rocky
Hill War Memorial, Goulburn Regional Art Gallery, Fibre Design Textile Gallery) and nature-
based recreation (Wollondilly Walking Trail, Heritage Walking Tour, Bungonia State
Recreation Area, Pejar Dam, Bicentennial National Trail). Refer to Section 8.7 for a full
treatment of historic significance.

Mineral fossicking has occurred around Grabben Gullen along the feeder streams of the
Lachlan River; sapphires, garnets, zircons and gold can still be found today.

Bicentennial National Trail

The Bicentennial National Trail occurs in the area, located south of Crookwell and travelling
south west, east of Gunning. Horse riders and other users of the trail are likely to travel
within close proximity of turbines through the central part of the site. The trail passes along
Bannister Lane and Kialla Road to Crookwell and is further than 500m from the nearest
turbines.

The Bicentennial National Trail is 5330 km in total, traversing bush, wilderness and mountain
areas from Victoria to North Queensland, following historic coach and stock routes, old pack
horse trails, and country roads and providing where possible a "living history" of the county. It
is utilised by horse riders, walkers and mountain bike riders.

Activities that may affect the Bicentennial National Trail and the experience of users of the
trail include track upgrades to allow access during the construction phase, loss of heritage
appeal through visual impact, and safety impacts (including noise, shadow flicker and the
unexpected start up of turbines).

The visual impact of the proposal was assessed as a key issue in Section 7.2 of the EA. A
specialist report categorised the landscape into character types and uses. Based on the
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nature of the modified rural landscape in the area, and the many significant built elements
visible in the landscape, it was determined that there were no landscape character types in
the area where the contrast between the wind farm and the landscape would be
unacceptable. This assessment took into account the recreational use of the area by horse
riders.
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Figure 8-1 Location of the Bicentennial National Trail
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Impact assessment
Construction and decommissioning impacts

The site is not located on a tourist drive, however the roads surrounding the site serve as
important local throughways, connecting the smaller localities of Kialla, Bannister, Grabben
Gullen, Pomeroy and Gurrundah to the service centres of Crookwell, Goulburn and Gunning.
The low traffic volumes on these roads (which include Range Road, Grabben Gullen Road,
Gurrundah Road and Kialla Road) have been verified by the Traffic Assessment
(summarised in Section 7.10) and indicate that inconvenience throughout the construction
and decommissioning phases would be low and manageable. Traffic impact mitigation
measures are outlined in Section 7.10. Additionally, liaison with the visitor information
centres during the construction and decommissioning phases is recommended in order to
ensure that organisers of any local events occurring during this period are aware of the
increased construction traffic around the proposed site.

Mitigation measures:

e Co-ordinate construction activities with local events. The Proponent would liaise with the
local visitor information centres to ensure that construction and decommissioning timing
and haulage routes are known well in advance of works

Operational impacts

The number and type of visitors to the area is not anticipated to be impacted by the
operational wind farm on the Gullen Range. The development is not incongruous with the
production-based economy of the area.

The development may generate increased tourism if it is promoted as a tourist destination
(pull over area with information or potentially tours of the site). The level of promotion that the
development receives would be determined as a separate matter to this development
application. It would not be instigated by the Proponent but would be supported by the
Proponent if it appeared to be something that the involved landowners, local community and
Upper Lachlan Shire Council desired. Promotion of the development is not part of this
proposal.

The site is not situated near formalised nature-based recreation activities. However, the
proposed wind farm would be situated within a sparsely developed historic landscape; rural
buildings, ruins and the Bicentennial National Trail are located in the area. The visual impact
of the development may affect the visitor's experience of the area although it would not
preclude existing tourist activities. Visual impact is evaluated in detail in Section 7.2.

Mitigation measures:

e The Proponent would work with the involved landowners, the community and Upper
Lachlan Shire Council to allow for the development of the wind farm as a tourist
attraction, if this option becomes desirable to these three parties.
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8.5 Agricultural impacts
Existing environment

Agriculture is the main land use in the Upper Lachlan LGA, occupying over three quarters of
the total area or about 510,400 hectares. A shift from grazing to cropping and mixed farming
is a recent trend and may be related to the recent drought conditions; this trend has been
recognised as having implications for land degradation as the land capability is not suited to
long-term cultivation (Upper Lachlan Shire Council 2006b).

The proposed development occurs across 90 land titles. The zoning of the land is 1 (a) Rural
Zone (the development is permissible under the Gunning, Mulwaree and Crookwell Local
Environmental Plans). In general, it is comprised of cleared flats containing scattered trees
and slopes with scattered trees to open woodland. All properties are currently used for
extensive grazing (sheep and / or cattle). In some cases the stock are excluded from the
adjoining woodland, either by fence or the steepness of the topography. The pasture is a
mixture of native and exotic species. Surrounding land use is also agricultural; extensive
sheep and cattle grazing. Potato growing and intensive chicken production are also
undertaken near the Bannister site.

General warming will increase potential evaporation and water demand, potentially reducing
the capacity of the land. Pittock (2003) observed that a significant proportion of Australian
exports are agricultural products sensitive to changes in climate, water availability, carbon
dioxide, fertilisation, and pests and diseases. As well as direct impacts, agricultural profits
could be affected by a projected increase in agricultural production in mid to high latitude
northern hemisphere countries (Pittock 2003). The development of land uses compatible with
agricultural activities, such as wind power, have potential to provide increased economic
security to rural industries. As well, they provide a substitute for carbon emission producing
electricity production that is stable (not dependent on other countries) and renewable.

There is potential for wind power to become a new rural industry, providing a significant new
income stream for rural communities at a time when traditional land uses are under pressure
(Warren et al. 2005). Agriculture has been identified as having a significant role to play in
carbon offsetting by a CSIRO report commissioned by the Agricultural Alliance on Climate
Change, which includes farming and green organisations (posted 16/10/07 on
http://www.abc.net.au/news/stories/2007/10/16/2060466.htm). The report states that farmers
could make an extra $3 billion a year by helping to produce clean energy and by offering
carbon offsets to polluters. The Climate Institute states this is a key step needed to cut
greenhouse gases. These points are particularly relevant to the Goulburn area where
agricultural profits have been greatly impacted by recent drought and where anticipated
climate change projections indicate a continuation of this trend. The proposal would provide
a drought resistant supplementary income stream for involved land holders, compatible with
current grazing practices. By way of the lease agreements negotiated with Gullen Range
Wind Farm Pty. Ltd., land managers could afford to manage the land more sustainably
(lesser stocking rate, improved pasture management, increased funds to address erosion
gullies, benefiting erosion and water quality on and offsite).

Impact assessment
Construction and decommissioning impacts

Adverse impacts affecting the agricultural use of the site and surrounding properties would
be greatest during the construction and decommissioning phases of the development. They
would centre on restrictions to stock movement and loss of grazing land.

During construction and decommissioning, stock would need to be excluded from the works
area and, in some cases, restricted from access roads, to minimise the risk of vehicles
colliding with stock. This would be temporary and in some cases adherence to low speeds
may adequately mitigate the risk.
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During the construction phase, soil disturbance to upgrade tracks, lay electrical cables,
excavate footings and create hardstand areas would remove pasture currently available for
grazing. Based on the development area calculations (refer to Table 3-2), the total impact
area amounts to approximately 91.5 hectares. In many cases, this impact would be
temporary, as disturbed areas would be rehabilitated before the completion of the
construction phase (crane hard stand areas, access tracks not required during the
operational phase and underground cable trenches; approximately 19 hectares). During
decommissioning, further areas would be restored to their pre-existing capacity (access and
spur tracks not required by the landowner, electricity easements; approximately 55 hectares).
During the restoration activities, stock access would be periodically restricted while
vegetation is re-established. The total amount of land not able to be returned to pre-project
agricultural capacity is a minor proportion of the total impact area (access tracks, the footings
of turbines, control building and substation; approximately 12.32 hectares). The impacts are
therefore considered to be largely temporary and minor in nature. Affected land owners
would be compensated for this loss by way of the lease arrangements they enter into with
the Proponent.

Surrounding agricultural activities may be affected by the increased traffic volumes during
construction and decommissioning. The increased traffic may increase the risk of vehicles
colliding with stock grazing within the road verge or large or heavy agricultural vehicles. The
construction period is a temporary phase which would generally progress sequentially;
completing construction at one site before commencing at the next site. This would minimise
the duration of the disruption on many roads although the larger roads (particularly Range
Road) are likely to experience increased traffic volumes for the majority of the construction
phase. The work program can be made available to affected landowners and a point of
contact between land owners and the construction manager established to minimise the
disturbance.

Noise and dust generated during the construction and decommissioning are manageable
and considered to represent negligible impacts for agricultural activities, given the mitigation
proposed (detailed in Sections 7.3, 8.6, 8.8.2).

Pasture improvement has occurred at all four sites considered for the Gullen Range wind
farm; Kialla, Bannister, Pomeroy and Gurrundah. Pasture improvement is the practice of
replacing the native understorey species with exotic grasses to improve the production
capacity of the land. Where adequate moisture occurs, this can be sustainable; in more
marginal areas, the senescence of individuals over summer can leave paddocks bare,
susceptible to erosion and weed infestation (pers. obs. J. Miles). In the last 50 years, the
southern tablelands of NSW have seen a decline in the productivity of some types of sown
pastures (Vere and Dowling 2003). Evidence of sown pasture decline suggests at least an
equal role for native pastures; species of Danthonia (which is present onsite) looks to be a
particularly valuable component in native systems (Garden et al. 1996).

There is an opportunity to improve the native composition of the site and production capacity
in some areas onsite. The ongoing expense of resowing exotic species as well as the
resultant loss of soil condition and ingress of weeds are good reasons to investigate the
sustainability of using native species rather than replacing them with exotics during site
restoration. The sites proposed for the development of the Gullen Range wind farm retain
varying degrees of native understorey, a result of soil type, stocking rate and improvement
practices. The rehabilitation and encouragement of native grasses onsite could have
production and conservation benefits and should be explored as a potential offset to clearing
during the construction phase of project development. Revegetation of disturbed and weedy
areas with productive native species, excluding stock from unstable areas as well as
management of the timing and intensity of grazing, could be implemented during and
following site development to benefit landform stability, native vegetation diversity and may
create more drought tolerant pastures.
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Mitigation measures:

e A Traffic Management Plan would be developed and would include provisions for
construction traffic on access roads where stock may be grazing. These may include
specifications for safe speed limits and provision of a construction timetable to affected
landowners

e Stock would be restricted from works areas where there is a risk stock injury. For
example, near excavated trenches and within high traffic areas

e A Site Restoration Plan would be prepared as part of the Construction Environmental
Management Plan. This would set out protocols for restoration works including:

0 Site preparation
o Stabilisation

0 Revegetation

0 Monitoring

e Liaison would be undertaken with involved landowners to explore the possibility of
enhancing the native component of the understorey in pasture production. This could be
incorporated into the site restoration plan which would dictate protocols for the
rehabilitation of areas disturbed during construction

e Stock would be restricted from areas being rehabilitated, until surfaces are able to
withstand resumed grazing

e Liaison would be undertaken with involved landowners to restrict stock access within
construction zones during the construction and decommissioning phases. This is aimed
at reducing potential for collision and ensuring stock are not able to escape during
construction

e Liaison would be undertaken with neighbouring landowners and landowners adjoining
access roads, to provide information about the timing and routes to be used during
construction and decommissioning. This could be in the form of advertising and provision
of a contact point for further inquiries. The aim would be to reduce the risk of interference
with agricultural activities on affected roads and road verges.

Operational impacts

The operational wind farm is not anticipated to affect the way that involved landowners or
neighbouring landowners currently manage their agricultural activities. Nor is it anticipated to
affect the production capacity of the land, apart from a minor loss of the available grazing
area taken up directly by the foot print of the proposal (refer to Table 3.2). The operational
wind farm provides a benefit to involved landowners, a supplementary drought resistant
income stream throughout the life of the project.

Concerns have been raised previously by the local community as to the health effects of
wind farm infrastructure on stock that graze within close proximity. This issue is considered
separately below, for horses and then general livestock.

Horses

While there are no equestrian facilities in the vicinity of the project, potential impact on
horses and horse riders should be considered because of the proximity of the proposal to the
Bicentennial National Trail. The British Horse Society has prepared a wind farm advisory
statement (British Horse Society 2005). This statement suggests that wind farms have safety
implications for horses and their riders and drivers of horse drawn vehicles during the
construction and operational stages. The safety issues arise due to the natural instinct of the
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horse, when faced with a perceived threat, to flee. Equally important, the statement notes, is
the riders/drivers ability to handle the horse.

Two characteristics listed by the British Horse Society as potentially eliciting a dangerous
response include:

i. The sudden appearance of the turbines in the horse’s line of sight

ii. Unexpected start up of turbines

Generally, the development can be seen to be situated such that riders traversing local roads
would not suddenly come upon a dominating view of the turbines. Local through roads would
allow a view of the turbines at distances as close as 140m but local residents advise that it is
uncommon for horses to be ridden along these roads. On properties surrounding the
proposal, it is considered that riders and horses within such close proximity of the site would
be aware of the turbines and therefore not susceptible to this risk.

The impact of the unexpected start up of turbines would vary dependant on the horse, the
rider and also the location at the time of turbine start up (turbines start up and shut down
independently of each other). Signage should be placed on local roads to warn riders of this
risk.

The British Horse Society advisory statement goes on to suggest that all of these features
are diminished with distance from the turbines and a 200m buffer is suggested. This
distance was also accepted during the Environment Court hearing of the Awhitu wind farm in
New Zealand (decision 148/2005) where a wind farm was granted consent close to
eqguestrian facilities.

The Bicentennial National Trail passes close to the site but is further than 500m from the
nearest turbines. Therefore it is not expected that the proximity of operating turbines would
have a significant impact on horses and their riders.

Impact to grazing stock

Sheep and cattle are grazed on and nearby the Gullen Range site. Thus, it is important to
agriculturalists that the turbines do not constitute a threat to the health of livestock or
otherwise adversely affect the production capacity. It is assumed that the operational impacts
of the wind farm would be of most concern, as stock would be excluded from the works area
during the installation of the proposal.

Livestock are assumed to be less sensitive to sudden movements and the sight of the
turbines, given they would be confined to areas within close proximity of the turbines for a
longer duration and, in comparison to horses being ridden past the site, this may provide the
opportunity for livestock to acclimatise to the characteristics of the operational turbines.

Wind energy organisations promote the capability to graze stock right to the base of wind
turbines without ill effect (Union of Concerned Scientists 2005; AusWEA undated (a)). Given
the number of wind farms and duration of their operation on grazing land and the lack of data
available to indicate adverse impact, it is assumed that the turbines would have minimal
impact on livestock grazing onsite and nearby. A ‘settling in period’ is likely to occur during
which livestock become accustomed to the turbines (I. Newton, Wind Farm Manager, Eraring
pers. comm. Jan 2005; AusWEA undated (b); British Wind Energy Association undated).
There is no evidence to suggest that this would be drawn out or adversely impact animal
welfare or agricultural productivity.

Agricultural flying

The use of aeroplanes and helicopters for agricultural purposes such as crop dusting,
spraying and fertilising occurs throughout the Southern Tablelands and in the region of the
Gullen Range site. This is significant to the safety of aircraft operating in the vicinity of wind
turbines and the potential limitation of aerial operations due to the presence of turbines.
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Agricultural operations involve low level flying can only occur in good conditions (high
visibility) in accordance with the aviation regulations, where wind turbines would be highly
visible. Pilots who are engaged in low level flying and agricultural operations are required to
undertake a risk assessment for each flight. This would identify specific hazards such as
trees and powerlines. Wind turbines would be treated no differently. Therefore the operation
of agricultural aircraft in the vicinity of wind turbines does not represent an unacceptable risk
and is considered safe provided that normal operational procedures are followed.

The location of wind turbines may provide a potential limitation on the aerial application of
fertiliser or spraying in the immediate location of a turbine. CASA has no regulations for the
minimum distance that agricultural pilots can fly from objects such as wind turbines. The
pilot is responsible for assessing the risks with each job. As the turbines are located on
ridges predominately used for grazing, spraying activities associated with crops is unlikely.
Additionally the turbines are located on involved landowners properties who have consented
to the project. Any turbines located adjacent to property boundaries will have a restricted
impact on the ability to conduct aerial operations on neighbouring lands. Therefore it is
considered unlikely that the presence of turbines will significantly effect aerial spraying in the
vicinity of the Gullen Range project.

Mitigation measures:

e The Traffic Management Plan would contain procedures to manage horse riders using
the Bicentennial National Trail during the construction period including keeping the verge
of the road clear for riders to allow riders to move off the road. This would include
ongoing consultation and liaison with the BNT co-ordinator

e The substation area would be surrounded by a security fence as a safety precaution to
prevent trespassers and stock ingress

8.6 Health and safety

There are a number of hazards associated with the construction, operation and
decommissioning of wind farms, including construction activities, construction noise, shadow
flicker and the stability of turbines. These issues are discussed below. Note that operational
noise impacts and electromagnetic fields are discussed separately in Sections 7.3 and 7.8,
respectively.

8.6.1 Construction activities
Existing environment

Hazards inherent with wind farm construction activities relate to the size and movement of
infrastructure (large rotating blades at a great height), high voltage electricity and high wind
speeds. The risks are similar to working on other large infrastructure, such as tall buildings
and transmission lines. No member of the public has been killed by a wind farm. Fourteen
construction or operation staff have been killed world wide, most during construction-related
activities, since the early 1970s (SEDA 2004). Industry practice has improved over this time
and many dangerous activities have been eliminated or reduced (SEDA 2004). Employee
safety is managed through the application of standard work place practices, such as
restraints, fall arrest systems, protective clothing and procedures that enable infrastructure to
remain stationary during specific activities. Emergency response protocols and equipment
and reminders of the requirement for workers to take responsibility for their safety are able to
address a large component of potential risks.

Construction works would take place over a 12-24 month period, utilising main and local
roads. Considering traffic flow to and from the site, the maximum daily rate of traffic at any
point in the project’s road network is approximately 300 vehicles per day (refer to Attachment
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3.8). As the sites are spread over several locations, there would be a number of individual
turbines sites and sections of road works. As such, construction impacts at any one location
are unlikely to be continuous.

The safety issues associated with construction traffic have been discussed in Section 7.10.
Access routes have been selected which, with the implementation of recommended
environmental safeguards, would minimise risks to workers, the public and stock during the
construction phase.

Impact assessment
Construction and decommissioning impacts

Hazards and associated risks that construction staff would be exposed to as a result of the
proposal are considered manageable through the implementation of a site occupational
health and safety plan.

Mitigation measures:

o A detailed Health and Safety Plan would be prepared, as a sub plan of the
Construction Environmental Management Plan, identifying hazards associated with
construction works, the risks of the identified hazards occurring and appropriate
safeguards would be prepared prior to the commencement of construction works.
Additionally:

o The plan would incorporate standard work place practices, such as restraints, fall
arrest systems, protective clothing and procedures that enable infrastructure to
remain stationary during specific activities

o Emergency response protocols and equipment and reminders of the requirement for
workers to take responsibility for their safety would be implemented

o All site workers are to be inducted to the site on their first day of employment. The
induction would include a detailed briefing of the health and safety plan

o0 Workplace health and safety protocols would be developed to minimise the risk as a
result of the ignition of fire from and to workers during construction and during
maintenance in the control room and amenities

e A Traffic Management Plan would be prepared and implemented, incorporating the
measures outlined in the Traffic assessment, Attachment 3.9.

e Liaison would occur between property owners and construction staff in relation to land
and stock management during construction (during construction and decommissioning,
stock would be excluded from the works area - this would exclude road works)

o Site fencing would be installed where there is a risk to the safety of the general public
(i.e. when the trench is left open for extended periods)

Operational impacts

The health hazards associated with the operational phase of the wind farm would be low.
Standard vehicles would be used to during maintenance visits. The control building would be
council approved. Procedures would be put in place to ensure a safe working environment is
maintained.
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Mitigation measures:
o Employee safety would be managed through the application a Health and Safety Plan

e A Traffic Management Plan would be prepared and implemented, incorporating the
measures outlined in the Traffic assessment, Attachment 3.9

e Liaison would occur between property owners and maintenance staff to ensure that
access visits do not interfere with agricultural management

8.6.2 Shadow flicker
Existing environment

Due to their height wind turbines can cast shadows on the areas around them. Coupled with
this, the moving blades create moving shadows. When viewed from a stationary position the
moving shadows appear as a flicker giving rise to the phenomenon of ‘shadow flicker'.
When the sun is low in the sky the length of the shadows increases, increasing the shadow
flicker affected area around the wind turbine. The extent of the shadow flicker is dependent
on the time of day, geographical location, meteorological conditions of the site and local
vegetation.

In NSW there are no guidelines on which to assess shadow flicker generated by wind
turbines. To carry out the shadow flicker assessment, the Victorian Planning Guidelines [1]
that limit the duration of shadow flicker to 30 hours a year have been sourced.

The effect of ‘chopping the light’ attenuates with distance and is not considered, by modellers
of shadow flicker (Danish Wind Industry Association 2003) to be noticed beyond 500-1000m
from a turbine. The operational wind turbines are not anticipated to produce a flicker
frequency high enough to pose a health risk. Comparable turbines have been rated 0.45 to
0.95 Hz, significantly below critical levels of 8-30 Hz for public health.

Impact assessment
Construction and decommissioning impacts

There are no shadow flicker impacts associated with the construction and decommissioning
phases.

Operational impacts

A detailed analysis of the potential for shadow flicker and blade glint to affect dwellings has
been carried out and the full report is presented in Annex A to the Visual Assessment,
Attachment 3.1.

Modelling of the shadow flicker was conducted using specialist industry software based on
Layout C (84 turbines) and using the largest turbine (maximum tip height) proposed for the
site to represent the worst case impact scenario.

The calculated number of annual hours at each of the nearby houses where shadow flicker
may be experienced is presented below in Table 8-3. A reduction of the theoretical maximum
number of hours was assumed based on the long term observation of cloudy days.

In NSW there are no guidelines on which to assess shadow flicker generated by wind
turbines. To carry out the shadow flicker assessment the Victorian Planning Guidelines that
limit the duration of shadow flicker to 30 hours a year has been referenced. The South
Australian Planning Bulletin suggests that shadow flicker is insignificant once a separation of
500m between the turbine and house is exceeded. However, a conservative distance of
1 km has been used for this assessment.

Table 8-3 Calculated hours of shadow flicker predicted for nearby residences.
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Residence Theoretical Actual (reduced) | Compliance with Victorian
No .2 maximum shadow | shadow flicker | Planning Guidelines
flicker (hrs/year) (hrs/year)

Bl 35 22.12 Yes
B2 30 18.96 Yes
B6 18 11.37 Yes
Bl2a 0 0 Yes
B18a 0 0 Yes
B27 18 11.37 Yes
B33 119 75.2 No
B53 0 0 Yes
Bl21la 22 13.9 Yes
Bl122a 45 28.44 Yes
K2 25 15.8 Yes
PW7 23 14.54 Yes

The results show compliance with the Victorian Guidelines of 30hrs/year at all nearby
residences except one (B33). All residences comply with the Victorian Planning Guidelines
for acceptable shadow flicker impacts except one (B33) which may be affected by shadow
flicker in excess of these limits. Further examinations reveal extensive vegetation and
dwelling orientation will limit impacts to that this project stakeholder.

Blade glint will be avoided by the use of non-reflective coatings on the turbine blades.

Flicker vertigo is an imbalance in brain cell activity caused by exposure to low frequency
flickering or flashing of a light or sunlight seen through a rotating propeller (Rash 2004). It
can result in nausea, dizziness, headache, panic, confusion and — in rare cases — loss of
consciousness. Flicker vertigo is usually associated with a light flashing sequence, or flicker
frequency, of between approximately 4 hertz (cycles per second) and 20 hertz (Rash 2004,
NASA 2001).

Shadow flicker frequencies of between 8-30 hertz can trigger epileptic seizures for
photosensitive epileptics. Less than 5% of cases involve photosensitive epilepsia, and only a
portion of these photosensitive cases have experienced a seizure triggered by flickering light
(Epilepsy Association of Australia).

Flicker frequency of rotating propellers, including wind farm rotors, is derived by multiplying
the hub rotation frequency by the number of blades. Based on the rotation speed of the 3
bladed wind turbines proposed for the Gullen Range project, the maximum shadow flicker
frequency would be 1 cycle per second (1 hertz), well outside the frequency range
associated with flicker vertigo or photosensitive epilepsy.

The proposal is therefore unlikely to represent a health risk to local residents in relation to
flicker vertigo or photosensitive epilepsy.

2 Residence number codes supplied as Attachment 5.
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Mitigation measures:

o If shadow flicker is found to be a nuisance to residents, conditions would be pre-
programmed into the control system and individual wind turbines automatically shut down
whenever these conditions are present

o Shadow flicker effects on motorists using Range Road would be monitored following
commissioning and any remedial measures to address concerns would be developed in
consultation with the RTA and the Department of Planning

8.6.3 Stability of turbines
Existing environment

The stability of turbines has been an issue raised by the local community. Fear that
component parts may detach and fall from the turbines can create distress to nearby
landowners. The wind turbines, at up to 135m in height, would represent a hazard if
inadequate anchorage resulted in a turbine falling over or if a blade were to detach during
operation and fall to the ground. Ice may also be propelled from the blades in extremely cold
conditions. However, the likelihood of these events occurring further than 210m from a
turbine has been calculated as 1:10,000,000 (Taylor and Rand 1991, cited in SEDA 2004).

Impact assessment

Due to the size of component parts, objects are not likely to fall far from the turbine. Three
hundred metres has been suggested as the upper buffer distance required to ensure no
buildings or populated areas are within range (SEDA 2004). SEDA (2004) also notes that
this would always be less than the buffer required to meet visual and noise criteria.

Modern wind turbines are extremely safe and reliable, with a history of independent
certification and compliance of over 25 years. Wind turbines supplied by the leading global
manufacturers (including those identified in Table 3-1) are designed and built to high industry
standards, such as the International Electrotechnical Commission (IEC). Type Certification
of particular wind turbine models is provided by independent certification authorities that
specialise in wind turbines such as Det Norske Veritas (DMV), Germanischer (GL) and TUV
Rheinland (TUV). The Type Certification process establishes the safety and reliability of the
design and the validity of its supporting calculations, including the assumptions and inputs on
which the certificates are based.

The wind turbine foundations are designed to meet the requirements and loads for the
particular wind turbine model, as well as the site specific geotechnical, seismic and climatic
conditions. The design and construction of the wind turbine foundations would be in
accordance with the Australian Standard for concrete structures (AS3600).

“Wind energy is one of the safest energy technologies. It is a matter of record that no
member of the public has ever been injured during the normal operation of a wind
turbine, with over 25 years operating experience and with more than 70,000
machines installed around the world”

(British Wind Energy Association 2007)

Mitigation measures:

¢ Mitigation of these risks involves receiving and implementing sound geotechnical
advice during construction, choice of a reliable turbine and proper installation and
maintenance of the turbines
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8.6.4 Complex noise effects on health

Wind turbines and the noise produced from these generators is a relatively new and complex
concept. Large changes have been made to turbine design affecting noise propagation over
recent years. The complex nature of the noise from wind turbines has motivated recent
research on the possibility of adverse health effects from wind turbine noise. There are
numerous conflicting papers dealing with this issue yet to date there is no clear evidence to
suggest that wind turbine noise causes any physical health problems. Adopting a
precautionary approach to this potential impact, a review of these studies is presented
below.

A British General Practitioner conducted a study of 42 people suffering adverse affects and
living within 2km of wind turbines. Despite the small sample size, anecdotal survey style (this
paper has not been published or formally peer reviewed), Dr. Harry made several points of
interest for wind farm development:

e The noise produced by wind turbines is complex (intermittent, involving low frequency
sound, complicated by other factors) and therefore, the responses produced can also be
complex

e The kind of symptoms experienced can act to reinforce each other; sleep disturbance,
tiredness, anxiety, head aches and migraines, depression. Having one family member
who experiences any or all of these symptoms is likely to affect the well being of other
family members, who may not experience adverse noise effects directly

o People most susceptible are those with noise sensitivity; children, the elderly, those with
existing stress or depression

e Attitudes to wind turbines and to the amenity value of the landscape and ‘peace and
quiet’ values also appeared to affect the level of adverse impact

e The vibrational component and the visual reinforcement of the moving turbines can
compound the effects

e There can be a disincentive for affected people to report symptoms due to the effect it
may have on their ability to sell a house near a turbine, generating a ‘catch 22’ for
sufferers

The Swedish Environmental Protection Agency commissioned a report on noise from wind
turbines conducted by E. Pedersen from Halmstad University. The aim of the report was to
review all present knowledge on perception and annoyance of noise from wind turbines in
residential areas as well as recreational areas. The report was to form a base for further
discussions on regulation and guidelines for noise from wind turbines in Sweden. The results
of the review came to the following conclusions:

¢ Annoyance from wind turbines is to a degree correlated to noise exposure, but is also
influenced by the turbines’ visual impact on the landscape

e Wind turbine noise does not directly cause any physical health problems

e Regulations regarding noise from wind turbines for different countries in Europe were
inconsistent. The recommended levels, where stated absolutely, varied from 40 — 55 dBA
during the day and 35 — 45 dBA during the night when recorded from outside a dwelling.
Countries such as France and Scotland recommend that wind farm noise be limited to
between 3 — 5 dBA above background noise

The World Health Organisation (WHO Guidelines for Community Noise, 1999) has
developed guideline values for community noise that present noise levels where the lowest
adverse effects may occur as a result of noise including temporary or long term deterioration
in physical, psychological or social functioning.
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The available knowledge of the adverse effects of noise on health is sufficient for the WHO to
develop guidelines on the following:

1. Annoyance
Speech intelligibility and communication interference
Disturbance of information extraction

Sleep disturbance, and

a bk w0 D

Hearing impediments

The most significant and relevant of these in relation to wind farms is the noise levels that
could impact the ability of nearby residents to sleep. The WHO guidelines on noise levels
that do not result in sleep disturbance is 45dBA measured outside the residence. This is
above the criteria levels of the SA noise guidelines of 35dBA that the wind farm must comply
with for non-involved landowners.

Early identification of the noise problems and mitigation of its effects may be the best
approach to avoiding potential health problems. The Proponent commits to monitoring and
mitigating noise exceedances in accordance with the SA EPA Guidelines (refer to Section
7.3). Visual impact mitigation is discussed in Section 7.2. Community level impacts are
discussed in Sections 8.2 and 8.3.

As personal perceptions differ, it would never be possible to ensure all members of the local
community are in favour of the proposal. It is hoped that commitments such as the
Community Enhancement Program would demonstrate the Proponent’s responsibility to the
local community as well as the broader benefits of the proposal.

8.7 Historic heritage

‘Heritage (or cultural) significance’ is a term used to describe the inherent cultural and
historical value of an item. An assessment of heritage significance was undertaken by Glenn
Shaw, Heritage Project Officer for nghenvironmental (attached in full, Attachment 3.9).

Approach

The heritage assessment considered existing reviews (draft heritage review of the Goulburn
region was prepared in 2003 by the Goulburn City Council and for the Mulwaree Shire in
2002-2004), heritage listings on various registers, cultural landscapes and unlisted heritage
items known from the local area. The evaluation of potential impacts had recourse to the
NSW Heritage Office guidelines on the potential impacts of wind farms on heritage items. |

Results

In Australia, there are heritage registers protecting places of heritage significance at the
Commonwealth, State and local levels. Results of searches of these registers within the
Upper Lachlan Shire are summarised in the table below.
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Table 8-4 Summary of heritage listings in the Upper Lachlan Shire Council area

Name of register Number of
places
World heritage 1
National heritage list 2
Commonwealth heritage list 0
Register of the National Estate 29
NSW State Heritage Register 4
Section 170 NSW state agency heritage registers 4
Local Environment Plan (LEP) 42

World heritage

The southern tip of the Greater Blue Mountains Area falls within the Council area and was
inscribed on the World Heritage List in December 2003.

National heritage listings

A search of the Australian Heritage Database (AHD) resulted in 32 heritage places listed
within the Upper Lachlan Shire.

State heritage listings

A search of the NSW SHR within the Upper Lachlan LGA indicated four listings within the
register. These included:

1. Catholic Church of Christ the King located on Macarthur Street, Taralga

2. Crookwell Railway Station and yard group, Goulburn-Crookwell Railway, Crookwell
3. Gunning railway signal box movable relics, Main southern Railway, Gunning, and
4. Gunning Railway Station and yard group, Main southern Railway, Gunning.
Section 170 NSW State agency heritage registers

A search of places listed by State Agencies under s.170 of the NSW Heritage Act 1977 also
listed 4 heritage places. These are:

1. Crookwell District Hospital, Crookwell

2. Crookwell Railway Station and Yard Group, Goulburn-Crookwell Railway, Crookwell
3. Fish River Water Supply, Fish River, and

4. Gunning Railway Station and yard group, Main southern Railway, Gunning.

Local heritage listings

The site proposed for the Gullen Range wind farm is covered by three LEPs, Gunning 1997,
Mulwaree 1995 and Crookwell 1994. Schedule 2 of the Gunning LEP, schedule 1 of the
Mulawaree LEP and schedule 1 of the Crookwell LEP list heritage items in the areas
governed by the applicable LEP. Similar to the National and State listings, heritage
significance may be attributed to an item on social, architectural, natural, scientific,
archaeological, aesthetic, historic or cultural grounds (Gunning LEP 1997). It is should be
noted that similar definitions are provided for in Mulawaree and Crookwell LEPs. Forty-two
heritage items are listed within each of the LEPs (refer to Attachment 3.9 for full list).

Cultural landscapes
No listed cultural landscapes were identified from searches of the above heritage databases.
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Unlisted heritage items

During a vehicle based assessment in the locality, several historic features were observed.
These included Railway bridges present where the Southern Railway crosses the Old Hume
Highway and drainage lines; on Wollogorang Road, large residential and agricultural
buildings were observed; and on Gurrundah Road several old characteristic cottages are
present. Storriers Lane and Bannister Lane may have been old coach routes (pers. comm.
R. Ubrihien, 17 December 2007). There is also what appears to be an historic monument
located near Bannister Lane on the other side of some very large mature trees.

Several additional European heritage items were recorded within the study area during the
archaeological survey of the site. This included two European heritage site complexes in the
Kialla development envelope; one site complex consists of the remains of a house and
associated sheep yards and dip, the other consists of two structures one being a stone
house and the other its associated barn. Two European heritage site complexes were
recorded in the Bannister development envelope; one site complex consists of the remains
of house and shed, the other consists of the remnants of a stone house. One other heritage
item has been recorded in the Gurrundah development envelope; an old crank start tractor.

Impact assessment

As no generic assessment principles can be applied to impacts from wind farms, assessment
must be on a case by case basis. The wind farm would not occur within the curtilage of any
heritage items. However, as several listed heritage sites are located near the proposal area,
the guidelines of the NSW Heritage Office (cited in Attachment 3.9) have been considered in
the following impact assessment.

Construction and decommissioning impacts

The construction and decommissioning phases have the potential to materially affect listed
heritage items occurring in the area. A maximum rate of approximately 300 vehicles per day
has been calculated for construction traffic of the construction period (refer to Attachment
3.8). Although the works would not take place within close proximity of any listed or unlisted
heritage items, the transport of heavy and large vehicles on roads passing near these items
may subject the sites to increased levels of dust and vibration and affect the character of the
area during this time.

The proposed route for heavy vehicles may include Gurrundah Road, Bannister Lane,
Storriers, Lane, Kialla Road, Range Road, Grabben Gullen Road and Crookwell Road (refer
to Section 7.10 Traffic and transport). Large and heavy vehicles are likely to travel through
the main streets of Grabben Gullen, Crookwell and Goulburn. Large and heavy vehicles
would not be required to travel through the main streets of Gunning, Collector or Dalton. A
traffic study has been completed investigating these routes, with mitigation measures
recommended to improve safety and trafficability.

Traffic impacts such as the generation of dust and vibration, are not anticipated to impact
upon any historic items, listed or unlisted, due to the distance between these routes and
identified items and the capacity of the routes to handle these large loads. A statement of
heritage impact is therefore not considered to be required for this proposal. The effect of
large and heavy traffic on the historic character of the area may inconvenience tourists and
residents alike, particularly if works are carried out near festivals or other events. This latter
impact is dealt with more fully in Section 8.4 Tourism impacts.

To reduce the potential for impact to heritage values during the construction and
decommissioning phases of the wind farm, it is recommended that the following measures be
employed:
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Mitigation measures:

e Co-ordinate construction activities with local events. The Proponent would liaise with the
local visitor information centres to ensure that construction and decommissioning timing
and haulage routes are advertised with these agencies well in advance of works

e The Proponent would liaise with the Upper Lachlan Shire Council and Goulburn-
Mulwaree Council to ensure that construction and decommissioning timing and haulage
routes are advertised with these Councils well in advance of works

e Inform the Upper Lachlan Shire Council, Goulburn-Mulwaree Council and the NSW
Heritage Office of the proximity of final access routes

e Avoid where practical, transport of heavy vehicles through Breadalbane, Crookwell and
Goulburn, where historic buildings are located

Operational impacts

While the operational wind farm would not have direct impacts on heritage features, the
appearance of infrastructure onsite (turbines, control building, substation) that would be
present for the life of the project may detract from aesthetic heritage values desired by the
community, also important in projecting an attractive image to motorists in transit and visitors
to the area.

To reduce the potential for impact to heritage values during the operational phase of the wind
farm, it is recommended that the following measures be employed:

Mitigation measures:

¢ Building design, materials and colour should be appropriate to the heritage values of the
area. Overly modern or industrial design and materials would detract from the area’s
heritage values

e Underground rather than overhead transmission should be used where practical and
where it would not result in inappropriate risks to soils and land forms. Although extensive
existing electricity transmission infrastructure is present on the site and to the south, the
cumulative impact of the development should be reduced where possible

In summary, there would not be any direct impacts to any listed heritage items to warrant
further assessment of heritage impacts relating to the proposed works.

8.8 Physical impacts

8.8.1 Climate
Existing environment

The proposed Gullen Range development envelope would occupy a total development
envelope area of approximately 1,400 hectares, with infrastructure located predominantly on
elevated ridges and plateaus, stretching over approximately 22km of ridge system, from
south of Crookwell to north of Gunning.

Data obtained from the Bureau of Meteorology weather station at Crookwell indicate that the
highest mean maximum temperature occurs in January (26.5°C) and the lowest mean
minimum occurs in July (9.5°C). The mean annual precipitation in the Crookwell area is
recorded as 855.8mm, between 1883 and 2007. However, precipitation in the Crookwell area
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has been lower than average for the last six years. The annual precipitation totals for the last
six years are as follows: 656.3mm (2001), 554.4mm (2002), 726.7mm (2003), 682.9mm
(2004), 779.5 (2005) and 415.2 (2006). Highest monthly rainfall historically occurs from June
to August with the lowest monthly rainfall historically occurring from February to April.
Climatic data for the Goulburn area indicates that diurnal conditions in summer can be dry
and hot with high wind speeds. This could be expected to produce dusty conditions,
particularly in drought where heavily grazed paddocks are prone to wind erosion. Although
the local topography of ranges and plateaus can result in localised climatic conditions,
climatic conditions onsite are expected to be similar to that described.

The Crookwell / Goulburn area is one of a small number of inland areas of New South Wales
that has been targeted for the development of wind farms, due to the reliably high wind
speeds recorded on ridges in the area. Davy and Coppin (2003) analysed wind speeds at
several sites in South East Australia, including Goulburn. Summer showed the largest
potential for wind generation capacity, with lowest seasonal capacity in autumn.

Impact assessment

Construction and decommissioning impacts

No climatic impacts are anticipated to be generated during the construction or
decommissioning phases. Dust and erosion mitigation are discussed in Sections 8.8.2 and
8.8.3, respectively.

Operational impacts

Local climate impact

The local climate may be affected to a minor degree by the increase in turbulence caused by
the operational wind turbines. Modelling and experimentation on real wind turbines has
shown that the mixing effect of thermal layers has very little effect on temperature during the
day (Baidya, et al. 2004). Recordings taken below wind turbines and averaged over a 24
hour period were observed to be greater than existing ground level wind speeds by
approximately 0.6 metres/second and raise temperatures by approximately 0.7°C (Baidya, et
al. 2004).

Wind speed impacts have been suggested as being confined to a distance from each turbine
equivalent to 10 times the vertical height of the turbine (SEDA 2002). For the turbines
considered, (maximum of 135m from the ground to blade-tip), an effect up to 1.32km from
each turbine may be noted (attenuating with distance from the turbines). As the local
topography is undulating, the horizontal distance from each turbine may be less than this
amount in actuality.

The turbines would turn slowly in low wind conditions and faster with increasing wind speeds;
hence they would amplify rather than counter natural wind conditions. The anticipated
change in wind speed and temperature at ground level is not considered large enough to
impact vegetation or be in conflict with the continued agricultural use of the land. This impact
would be ongoing but negligible.

Broad climate impact

The proposal would make a positive contribution to the reduction in greenhouse gas
emissions by providing an alternative to electricity sourced from fossil fuels. This constitutes
the chief environmental benefit of the proposal, as discussed in detail in Section 4 of this
document.

For each megawatt-hour of electricity consumed in the NSW electricity pool, approximately
1,000 kilograms of greenhouse gases are emitted, primarily from coal fired power stations.
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The Gullen Range wind farm would represent a renewable method of electricity generation to
meet increasing demand of non-greenhouse gas producing electricity generation. Given
stable demand, every megawatt-hour of electricity generated by the wind farm could prevent
one megawatt-hour of electricity being generated at a coal fired power station, as well as
potentially preventing losses within the electricity transmission system. This represents a
potential reduction of at least 1,000 kilograms of greenhouse gases for each megawatt-hour
of electricity generated by the wind farm.

Reduction in greenhouse gas emission directly contributes to combating the adverse impacts
associated with climate change including:

o The increase in extreme weather events
o Increased demand for water and associated impacts on natural systems, and
o Economic impacts associated with changing land capability.

Adverse impacts noted specifically for Australian agricultural communities include an
increase in floods, droughts and forest fires. As a consequence of reduced local production
capacity in conjunction with increased production in positively affected northern hemisphere
countries, the economic impact of climate change is particularly relevant to agricultural
economies (AGO 2003) such as the Goulburn region.

No adverse climate change impacts related to the operational phase of the wind farm would
result. An energy analysis comparing wind farms to alternative energy production plants is
discussed in Section 8.9.

8.8.2 Air quality impacts
Existing environment

The zoning of the site and all surrounding lands is 1 (a) Rural Zone. The site and surrounding
lands are used for extensive agricultural operations. Additionally, two chicken farms are
present south of the Bannister site and some wooded areas at Gurrundah and Pomeroy are
fenced from stock.

Agricultural activities can produce periodic adverse affects on air quality during activities
such as sowing pasture, harvesting or slashing pasture. During drought conditions
particularly, large areas of bare ground may occur after intensive grazing, fire or periods of
low rainfall. This may increase wind erosion with resultant increases in dust levels.

The State of the Environment (SoE) report for the Upper Lachlan Council for 2005 notes
localised reduced air quality due to bush fires and solid fuel fires during the previous 12
months. The latter is more likely to be experienced in urban areas. The Upper Lachlan Shire
SoE report discussed that due to the low population density, no significant adverse health
impact is expected to result from motor vehicle use. Additionally, there are no heavy polluting
industries and therefore no monitoring of air quality is currently being undertaken. The SoE
suggested actions to improve air quality including reducing the use of hydrocarbon based
fuels and fossil fuel based energy sources and increasing efforts to establish renewable
energy sources.

Receptors which may be considered sensitive to air quality impacts during and following the
development of the Gullen Range wind farm include residences, places of work, schools, and
social gathering places such as churches.
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Impact assessment
Construction and decommissioning impacts

Dust and emissions are likely to be generated during clearing, excavation, blasting (if
required), concrete batching, rock crushing (if required), road works and during the transport
of infrastructure and materials to the site. It is considered that any impacts likely to occur
would be greatest during the construction and decommissioning phases, both temporary
phases, likely to last between 12 - 24 months. In addition, the works area would not be static
for this period, it would move as infrastructure is progressively installed and therefore the
impact would not be experienced continuously at any one place during these phases.

The works area and location of houses are identified in Section 3. The distance between the
proposed activities and the receptors as well as the potential for mitigation suggest that air
quality impacts during construction and decommissioning would not be high. The impacts of
the proposal during the construction and decommissioning phases are considered
manageable with regard to air quality. Mitigation strategies that would be employed during
these phases to manage the potential for adverse air quality impacts are presented, below.

Mitigation measures:

e Landforms would be stabilised during construction works. Additionally, landforms would
be rehabilitated progressively as soon as practicable after the completion of construction
activities in accordance with a Site Restoration Plan.

e A Site Restoration Plan would be prepared as part of the Construction Environmental
Management Plan. This would set out protocols for restoration works including:

o0 Site preparation
o Stabilisation

0 Revegetation

0 Monitoring

e Subsoil would be separated from topsoil for rehabilitation purposes. All topsoil from the
excavation sites would be stockpiled and replaced to its original depth for seeding and
fertilising. On steep slopes, topsoil would need to be stabilised using, for example, jute
matting. Any excess subsoil would be removed from the site and disposed of at an
appropriate fill storage site

e Any material stockpiled as would be covered with plastic, seeded or otherwise bound to
reduce dust. Dust levels at stockpile sites would be visually monitored. Dust suppression
(eg. water sprays) would be implemented if required

e Product stockpiles would be protected from prevailing weather conditions

e During dry, windy periods a water cart or alternative chemical dust suppression would be
available and applied to works areas generating dust. Means to determine when action is
required would be detailed in the Construction Management Plan

e Should blasting be required, it would be carried out in accordance with all relevant
statutory requirements

e Residences within 1km of blasting activities would be informed prior to blasting
e Dust filters would be installed on silos, where required

e Sediment and erosion would be controlled as part of a formal Sediment / Erosion
Control Plan. This plan would include the following provisions:

o Sediment traps would be installed wherever there is potential for sediment to collect
and enter waterways
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o0 On the steeper slopes check banks would be installed across the trenchline,
approximately 50 metres apart, following closure of the trench. These would
discharge runoff to areas of stable vegetation

o Stabilisation would be undertaken as soon as practicable during construction.
Furthermore, rehabilitation of disturbed ground would be carried out at the
completion of construction works

0 Stockpiles generated as a result of construction activities would be bunded with silt
fencing, (hay bales or similar) to reduce the potential for runoff from these areas

o Soil and water management practices would be guided by the Best Practice
guidelines contained within Soils and Construction Vol. 1 (Landcom 2004)

e A Traffic Management Plan would be developed and would include strategies to reduce
the number of vehicle movements to, from and across the sites. These would include:

o Only machinery compliant with emission standards would be used

0 Vehicles and motorised equipment would be maintained so that emissions are
minimised
0 Machinery and vehicles would not be left running or idling when not in use

Central to controlling dust are means to determine when dust suppression is required and
having adequate access to water or alternative chemicals to control dust. These
specifications would be included in the Construction Environmental Management Plan
prepared for the project prior to construction.

Operational impacts

The operation of the wind farm would require minimal traffic on roads/tracks that would have
been upgraded to accommodate heavy loads during the construction phase. Additionally,
none of the wind farm infrastructure would generate emissions that would impact air quality.
Therefore, negligible air quality impacts are anticipated to be generated during the
operational phase of the wind farm.

8.8.3 Soils and landforms
Existing environment

The CANRI database (Department of Natural Resources, accessed August 2007) shows that
the site is situated on stable land forms, suitable for cultivation. Areas considered to have
severe limitations occur to the north and south of the site. These areas would not be
impacted by works.

The Soil Landscapes of the Goulburn 1:250,000 mapsheet (Hird C. 1991) indicate three soll
units; ‘mi’ (Midgee), ‘mc’ (Macalister), ‘bc’ (Blackney Creek) and ‘mc’ Macalister (Figure 8-2)
are found across the proposed development envelope.

‘mi’ (Midgee) occurs at Pomeroy. Landscapes are rolling to low hills on Ordovician and
Devonian and Silurian metasediments. Soils are commonly acid stony yellow earths and
yellow podsolic soils on side-slopes and crests, in association with lithosols, red podzolic
soils and red earths with soloths on lower slopes.

This soil unit is naturally infertile, many areas are left under timber with the remainder being
used for light grazing. It is known for widespread minor to moderate sheet erosion. Gullying
of drainage lines also occurs (Soil Conservation Service of NSW 1991).

‘mc’ (Macalister) occurs at Gurrundah and Kialla. It consists of remnant basalt plateaux and
exposed underlying metasediments and granites. The Macalister soils group consist of
chocolate soils, and minimal Krasnozems can be found in association with the basalts.
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This soil unit is primarily used for cattle grazing and the production of fodder crops, some
stands of natural forest remain. Little erosion occurs on the basalt remnants; gully and sheet
erosion are present on other soil types.

‘bc’ (Blackney Creek) occurs at Bannister. The landscapes consist of footslopes and valley
floors on undifferentiated Ordovician and early Silurian metasediments. The soils consist of
acid to neutral yellow duplex soils and minor solodic soils on footslopes and lower slopes.
Stony yellow earths and red podsolic soils can be expected on higher slopes.

This soil unit is used for grazing sheep and cattle with some fodder cropping near Crookwell.
Moderate to severe gullying and moderate sheet erosion occur extensively. Saline areas
occur on many valley flats (Soil Conservation Service of NSW 1991).

R

undltl

Figure 8-2 Soil types for the local area

The site boundary is overlaid in blue. The relevant soil units are described below.
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The State of Environment Report for the Upper Lachlan Shire (2005-2006), drought declared
in 2005-06, described the potential effect of drought in all subcatchments as involving:

e Increased erosion

e Reduced vegetation vigour

e Increased pressure on native vegetation

¢ Increased environmental stress on waterways

e A shift from grazing to cropping and mixed farming
e Decreased availability of surface and ground water
o Dryland salinity outbreaks

e Severe to extreme gully erosion

Impact assessment

Construction and decommissioning impacts

The three differing soil types that occur onsite range in erosion potential from low,
‘Macalister’, to very high in the ‘Midgee’. As such, managing potential erosion and associated
landform stability and sediment mobilisation impacts are serious issues during the
construction and decommissioning phases.

Soil compaction and soil erosion are likely to occur during excavation works, road works and
the transport of machinery. There is also a risk of potential soil contamination from the use of
hydrocarbon fuels and toilet facilities during construction of the turbines.

As construction works would take approximately 12 - 24 months to complete, impacts are
expected to be temporary, during the construction period. As the construction would occur
within a specific time and area, the potential for impact, would be limited. Additionally, the
application of mitigation measures would reduce the potential for cascading impacts (such as
transport of sediment in drainage lines and resultant impacts offsite).

Impacts of the proposal to the local soils and landforms are considered manageable.
Mitigation strategies that would be employed during construction to manage the potential for
adverse environmental impacts are outlined below.

Mitigation measures:

e Machinery would be operated and maintained in a manner that minimises risk of
hydrocarbon spill

e Maintenance or re-fuelling of machinery would be carried out on hard-stand areas (i.e.
existing or proposed road surface or hard-stand areas beneath turbines, not on areas
that either contain native vegetation, or would be revegetated)

e Concrete wash would be deposited in an excavated area, below the level of the topsoil,
or in an approved landfill site. Where possible, waste water and solids would be reused
onsite

e Tracks would be graded to enhance their stability
e Access routes and tracks would be confined to already disturbed areas, where possible

e ANZECC guidelines for control of blasting impact at residences would be adhered to if
blasting is required

e Sediment and erosion would be controlled as part of a formal Sediment / Erosion
Control Plan, as a sub plan of the Construction Environmental Management Plan.
This plan would include the following provisions:
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o0 Sediment traps would be installed wherever there is potential for sediment to
collect and enter waterways

0 Stockpiles generated as a result of construction activities would be bunded
with silt fencing, (hay bales or similar) to reduce the potential for runoff from
these areas

o0 Soil and water management practices would be guided by the Best Practice
guidelines contained within Soils and Construction Vol. 1 (Landcom 2004)

e A Site Restoration Plan would be prepared as part of the Construction Environmental
Management Plan. This would set out protocols for restoration works including:

0 Site preparation
o Stabilisation
0 Revegetation
0 Monitoring
e The contractor would prepare and implement a Spill Control Plan, as a sub-plan of the
Construction Environmental Management Plan. It would:

o Identify persons responsible for implementing the plan if a spill of a
dangerous or hazardous chemical/waste should occur

0 Material Safety Data Sheets (MSDS) for all chemical inventories would be
located on site and readily available

0 Where chemicals are used, their application and disposal would comply with
manufacturers recommendations

o0 Any spill that occurs, regardless of size or type of spill, would be reported to
the Construction Manager

0 The event and clean up processes would be recorded. Information that would
be recorded in the event of spill would include time and date of spill, type of
chemical or waste spilt, approximate volume spilt, general area in which the
spill occurred, corrective actions applied, and disposal of spilt material

o Spill protocols in this plan would dictate when the EPA would be notified

o0 Chemical / fuel storage areas would be identified, and be bunded to prevent
loss of any pollutants

o0 Hydrocarbon spill kits would be stored at the site. A number of site staff are to
be trained in the use of the spill kits

Operational impacts

The operation of the wind farm is likely to require minimal traffic, as discussed in Section
7.10. By this time, the roads/tracks that would have been upgraded to accommodate heavy
loads during the construction phase. No soil or landform impacts are anticipated to be
generated during the operational phase.

8.9 Resource impacts
Life cycle analysis

Life cycle analysis (LCA) is based on careful accounting of energy and material flows
associated with a system or process. This approach covers the whole project life cycle, from
the extraction of raw materials to the disposal of materials at the completion of projects. LCA
is particularly relevant for renewable technologies, where it is often argued that the energy
used to produce the technology is not ‘paid back’ during the lifetime of the technology
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(Schleisner 2000). LCA estimates of energy and emissions based on the total life cycle of
materials used for a project, i.e. the total amount of energy consumed in procuring,
processing, working up, transporting and disposing of the respective materials (Schleisner
2000).

In Schleisner’s (2000) analysis of two wind farms in Denmark, the energy ‘payback’ time was
modelled to be 0.26 years for a wind farm on land. That is, in approximately 3 months, the
energy produced by the wind farm had ‘paid back’ the energy consumed in producing,
installing and decommissioning that wind farm. It was found that 94% of the materials used
for construction of a wind turbine could be recycled (Schleisner 2000). Additionally, the value
of the materials able to be sold for reuse can be used to offset the cost of decommissioning
the wind farm and rehabilitating disturbed areas to pre-existing or better condition.

A life-cycle assessment has been conducted by Vestas for a Vestas V90-3.0MW wind
turbine, the maximum sized turbine being considered for the Gullen Range proposal. Vestas
divided the life-cycle into four phases: production, transportation, operation and disposal.
This assessment looked only at the turbines and did not consider associated infrastructure
such as transmission lines, substation and control building.

The study identified that the greatest consumption of energy and resources occurred during
the production phase. Raw materials required include iron ore for the construction of steel
components and their casings as well as crude oil to make the epoxy materials used in blade
construction. These resources are limited and considered non-renewable. In contrast, energy
consumption during the transportation, operation and disposal phases was relatively minor.

During the operational phase (based on a 20-30 year life-span and taking into account the
maintenance required over this period) the costs of construction and decommissioning begin
to be offset by the operational capacity of the turbines. Disposal encompasses the fuels
required to dismantle and transport the turbines as well as the disposal of materials.

Using a functional unit of 1 kW hour as a basis for comparison, Vestas provide the following
comparisons between phases of the 3MW wind turbine life-cycle and CO, emissions
between other energy producing power stations (Tables 8.10 and 8.11).

Table 8-5 Break down of the energy consumed during phases of the life cycle of a Vestas V90-
3MW.

A Vestas V90-3MW turbine is expected to generate 157,800MWh during a 20 year lifetime, repaying
energy required to produce the turbine in approximately 6.6 months. Energy required to produce,
transport, operate and dispose of the turbine has been converted to MWhs to facilitate comparison
with total energy produced.

Phase Onshore Vestas V90-3MW

Production phase 7,795.00 MWh
Transport phase 74.00 MWh
Operation phase 14.00 MWh
Disposal phase *-3,572.00 MWh
Total 4.311 MWh

* the negative figure indicates the value of the material for reuse or recycling.
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Table 8-6 Comparison of CO, emissions produced per kilowatt hour.

Using energy output (kWh) to compare emissions, the wind turbine produces a small fraction of the
CO, emissions of coal or gas-fired power stations.

Generation Method CO, produced

Onshore Vestas V90-3MW turbine 8 grams per kWh
Gas-fired power station 467 grams per kwWh
Coal-fired power station 826 grams per kWh

Hence, by comparison to major electricity generating methods employed in Australia, wind
farms rate favourably based on:

e CO, emissions generated per kilowatt hour of energy produced

¢ Potential to reuse and recycle component parts, and

e Energy payback time in comparison to the life span of the project.
Impact assessment

Construction and decommissioning impacts

It is considered that the majority of resource use and waste generation would occur during
the construction and decommissioning phases.

Use of resources

The construction of the proposed wind farm, including associated infrastructure, would
require the use of various resources, such as concrete and other masonry products (footing,
slabs, hardstand areas, building elements), materials associated with the operation of
machinery, and motor vehicles (fuels and lubricants) and other construction materials
(metals, glass, plastics). These materials are not currently depleted or restricted in supply
however; increasing scarcity and environmental impacts are becoming apparent from the
use of fossil fuels, mineral resources and other non-renewable resources. As such, the
proposal is unlikely to place significant pressure on the availability of local or regional
resources.

Generation of waste

Solid waste is one of the major pollutants caused by construction. Solid waste would be
generated from a number of activities construction activities including:

e Limited vegetation clearing

e Material from packaging

e Building materials

e Scrap metals

e Sanitary wastes

e Plastic and masonry products

Hazardous wastes would be present onsite; these include sanitary wastes, hydrocarbons,
fertilisers and herbicides. Some of these would represent flammable materials and
biohazards. During decommissioning it is likely that similar wastes would be generated.

A key strategy of construction and decommissioning works would be to avoid and minimise
waste from the construction site, reuse and recycle waste where possible and dispose
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appropriately of waste which cannot be managed in any other way. This is the application of
the Waste Hierarchy which states that:

1. Strategies which try to avoid products becoming waste are generally preferable to
2. Strategies which seek to find a use for waste, which are in turn generally preferable to
3. Strategies for disposal which should be used as a last resort

Mitigation measures:

o Waste would be reused or recycled whenever possible. Separate recyclable materials
receptacles would be provided (eg. For glass, plastics and aluminium)

e Packaging materials and general construction wastes would be disposed of, with
Council’'s approval, at Council operated waste disposal centres

e Toilet facilities would be provided for onsite workers and sullage from contractor's pump
out toilet facilities would be disposed at the local sewage treatment plants or other
suitable facility agreed to by Council

e Surplus topsoil would be stockpiled on site during construction, and following
construction would be spread on the site (particularly over former hardstand areas and
access roads) to assist with revegetation

e Excavated material would be used in road base construction and as aggregate for
footings where possible. Surplus material would be disposed of in appropriate locations
on site (on agreement with the landowner), finished with topsoil, and revegetated

e Risk of chemical spills would be minimised and protocols would be in place to ensure
prompt and effective clean up of any accidental spills

¢ No permanent waste disposal would be utilised onsite

e The contractor would implement a Spill Control Plan as part of its Erosion and Sediment
Control Plan. Spill Control Plans would identify persons responsible for implementing the
plan if a spill of a dangerous or hazardous waste should occur. Any spill that occurs,
regardless of size or type of spill, would be reported to the Construction Manager. The
event and clean up processes would be recorded. Spill protocols in the plan would
dictate when the EPA should be notified

Operational impacts

Resources required during the operational phase include fuel for construction and
maintenance vehicles, lubricants for oil changes in the turbines and replacement parts if
required that may consist of metal and plastic based products. The discussion and
safeguards above apply equally to this phase, although resource requirements and wastes
are anticipated to be much lower. All wastes would be removed by contractors and
maintenance staff. No local garbage service would be required.

8.10 Cumulative impacts

Existing environment

Cumulative impacts, for the purpose of this assessment, relate to the combined potential
effects of different impact areas of the proposal (i.e. construction traffic combined with visual
impact) as well as the potential interaction with other proposals in the local area (e.g.. the
combined effects of two adjacent wind farms, during construction, operation and
decommissioning).
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The Goulburn - Yass region has high wind speeds and good access to electricity and
transport corridors. Therefore, there is potential for other wind farms or similarly large scaled
infrastructure to be proposed and developed in the future. In this area currently, one wind
farm has been constructed (Crookwell 1), two are commencing construction (Capital and
Cullerin) and five have been granted Planning Approval (Woodlawn, Crookwell II, Taralga,
Gunning and Conroys Gap). (Refer to Table 4-7 NSW wind farms, proposed and operational
which outlines the characteristics and locations of these developments). These projects are
located on Figure 3-6.

Cumulative impacts can occur concurrently or sequentially. They are assessed in this section
under the broad headings of visual impacts, noise impacts, ecological impacts, air hazard
impacts, traffic and infrastructure impacts, economic and resource impacts, social impacts
and greenhouse gas emissions and air quality impacts. Mitigation measures are then
summarised separately for the construction and decommissioning phase, and the operational
phase of the proposal.

Visual impacts

Visual impact relates to the operational phase of the wind farm. The potential for cumulative
visual impact was addressed in Section 7.2 and considers the view of turbines and night
lighting of the wind farm, including hazard lights on turbines. It considered also, the impact to
town residents, residents on property and travellers using minor and major road through the
area.

This section found that There are limited locations within townships where one could
perceive multiple wind farms (including those approved but not yet constructed). Travelers on
the Hume Highway, due to limited views, would perceive the Gullen Range wind farm as a
small additional element in the landscape (views of the Cullerin wind farm would be at much
closer range). The cumulative impact while traveling through this area in the Southern
Highlands was assessed to be minimal.

There may be a cumulative visual impact for users of local roads, including Crookwell Road,
Range Road and Grabben Gullen Road. However, these are local roads with lower visitor
numbers with limited viewing opportunities due to topography and vegetation. The
cumulative impact would be only slightly greater than the impact of the Gullen Range wind
farm alone. The assessment of the cumulative visual impact of the Gullen Range wind farm
concluded that the changes to peoples’ perception of the surrounding area would not be
significantly changed by the presence of multiple wind farms in the locality.

Considering the cumulative impact of night lighting, residents may be able to see the hazard
identification lighting of multiple wind farms. This would affect few houses and would be a
relatively small visual impact, taking into account that when people are at home at night with
inside lights are on, windows become mirrors, reflecting the interior of the house and
reducing the visibility of external lights at distance. Whilst night lighting may be visible to road
users, it will only be one further element in a traveler's experience which includes the
frequent presence of other necessary lighting (rear tail lights, headlights and lights from
nearby houses and farms). For these reasons, the cumulative impact of night lighting has
been assessed to be negligible.

No measures additional to those stated in Section 7.2 are considered necessary to mitigate
against potential cumulative visual impact.

Final 217 nghenvironmental



Environmental Assessment: Proposed Wind Farm, Gullen Range NSW

Noise impacts

Construction noise impacts could have a cumulative impact if similar large scale
developments are proposed to overlap the construction of the Gullen Range proposal. No
similar large scale developments are anticipated at the time of writing to be constructed at
the same time as the proposal.

If an additional project proposed concurrent construction timing on access routes nominated
by or near to the Gullen Range wind farm, the Proponent would enter into liaison to ensure
that additional construction noise issues were addressed.

Operational noise impacts are restricted to very close proximity of the proposal. No
cumulative operational noise impacts are anticipated.

Ecological impacts

The foremost concerns with regard to cumulative ecological impacts are related to fauna
movement corridors (particularly flight paths and migration routes) during the operational
phase. The biodiversity assessment, summarised in Section 7.4 of this EA has identified
potential movement corridors for native fauna in the locality. This proposal is not anticipated
to affect use of these routes, which occur outside the proposed site boundaries. Cumulative
impacts could result however, if fauna on these routes were diverted onto the Gullen Range
site by additional developments. Mitigation of this impact is outside the scope of this
assessment. It is anticipated that approval of such additional development would be
conditional on not affecting local movement corridors.

Resident species may be affected by cumulative collision impacts, if a wind farm were
proposed in close proximity (relative to species range) to the Gullen Range proposal.
Monitoring collision impacts is a feature of the Gullen Range proposal. Such monitoring
would be able to detect collision impacts and trigger adaptive management of such impacts
so that significant mortality levels are avoided. Should collisions be influenced by another
nearby development, this program would similarly detect collision numbers and mitigate
significant impact. The monitoring program is unlikely to be able to attribute the cause of the
collision to a specific proposal (should more than one wind farm be constructed within the
species’ range) nonetheless, detection and mitigation measures would be undertaken by
Gullen Wind Farm Pty. Ltd. for collisions onsite, regardless of the cause. It is anticipated that
approval of any other wind farm nearby would be conditional on similarly detecting and
responding to collision impacts.

Limited clearing is proposed, hence direct modification of flora and fauna habitat is not
considered to be a relevant issue. Indirect impacts that come as a consequence of soil
disturbance however, such as pollution of waterways, can have cascading effects that impact
areas at great distance from the site through a number of impact pathways. Sections 7.12
and 8.8.3 have described the hydrology and soil parameters of the site. It has been
established that local waterways have generally poor water quality and that the soils are
susceptible to gully erosion. Mitigation of these cumulative impacts is best undertaken on a
case by case basis, through rigorous implementation of erosion and sediment controls to
address all soil disturbing and dust generating activities.

No measures additional to those described in Sections 7.12 and 8.8.3 are considered to be
required.

Air hazard impacts

There is potential for cumulative air hazard impacts during the operational stage of the wind
farm. Increasing numbers of wind farm developments will create increasing numbers of
hazards to avoid.
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The mitigation of this risk is via strategic notification of CASA, local airstrips and the
Department of Defence as to the exact location of turbines prior to their construction. The
turbines are then added to local maps held by these bodies. This is required for all such
developments and would therefore mitigate against the risk of cumulative impacts. No
measures additional to those stated in Section 7.6 are considered to be required.

Traffic and infrastructure impacts

There is low potential for cumulative impacts during the construction phase, as no similar
large scale developments are anticipated at the time of writing to be constructed at the same
time as the proposal.

If future development scheduling should change such that one or more wind farms or large
infrastructure projects is constructed at the same time as the Gullen Range wind farm, an
increase vehicle congestion and traffic safety risks would result. Traffic and transport
mitigations measures in Section 7.10 of this EA require the preparation of a Traffic
Management Plan. Measures in Section 8.4 cover notification of the timing of works to local
events managers. If an additional project proposed concurrent construction timing on access
routes nominated by the Gullen Range wind farm, the Proponent would enter into liaison to
ensure that additional traffic and transport issues were addressed. Similarly, liaison would be
required to verify road pavement impacts and adequately assess each projects responsibility
to the road authority.

No operational impacts are anticipated, due to the low vehicle requirements of this stage
(refer to Section 7.10)

Economic and resource impacts

The potential for positive cumulative economic effects of the proposal is very real during the
construction of the project. Particularly, if several local wind farms are constructed within
reasonably close timing of each other, there is potential to increase the skills of the local area
and the area’s ability to manufacture a larger proportion of project infrastructure. Liaison will
continue with local economic development bodies to ensure this potential is maximised.

Social impacts

Aside from economic impacts, social impacts may result from wind farm development, as
discussed in Sections 8.2, 8.3 and 8.4 of this EA. In some ways, the cumulative effect of
multiple wind farm developments in the region will be positive. Public perception studies have
shown that more realistic and positive perceptions accompany actual physical experience of
wind farms; fear of the unknown can exaggerate perceptions of visual and noise impacts
particularly (Warren et al. 2005).

Additionally, while it is certain that not all members of the community will view the proposal
favourably, in some communities, investment in clean energy production can become a point
of pride to residents. During wind farm community consultation in Berridale, NSW, many
participants spoke with pride about the Snowy Hydro Scheme and the appropriateness of
similar clean energy developments in their shire (B. Marshall pers. obs 2005). The southern
tablelands region looks well placed to become a leader in the Australian wind industry. The
results of the NSW Southern Tablelands Survey 2007 (refer to Section 4.2.2) indicate that
support for renewables is high. Residents may come to take pride in the contribution made
by their region.

Adverse cumulative impacts post construction may result from the altered perception of the
character of the area. Rural views were considered a highlight of the area by respondents to
a questionnaire compiled for the proposal. As discussed in the visual impact section above,
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evaluation of the visibility of the proposal, sensitivity of the landscape and the number of
viewers determined the Gullen Range Wind Farm would have a low cumulative visual impact
on the surrounding landscape, both at a regional and at a local level.

The requirement of a ‘community fund’ (described for this proposal in Section 4.4.2
Community Enhancement Program) for wind farm developments in the Upper Lachlan Shire
ensures that the benefits of individual wind farms are spread beyond site boundaries to the
broader community. This is an annual investment funded by the Proponent and managed by
the community. The cumulative impact of several developments in the region would therefore
represent a substantial economic investment, ideally in local social and environmental
programs.

Mitigation of social impacts has been discussed in Sections 8.2, 8.3 and 8.4 of this EA.
Additionally, mitigation of visual impact, as set out in Section 7.2, will address the potential
for cumulative social impacts. No further measures are considered to be required.

Greenhouse gas emissions and air quality impacts

As outlined in Section 4, for each megawatt-hour of electricity generated by a renewable
energy generator (e.g. the Gullen Range wind farm or similar proposals in the region) would
reduce coal fired generation by approximately 1 megawatt-hour. For each megawatt-hour of
electricity consumed in the NSW electricity pool, approximately 1,000 kilograms of
greenhouse gases are currently emitted, primarily from coal fired power stations. Therefore,
every megawatt-hour of electricity generated by the wind farm would prevent one megawatt-
hour of electricity being generated at a coal fired power station, as well as preventing losses
within the electricity transmission system.

The cumulative impact of additional wind farms in the region would have positive impacts for
NSW in terms of provision of electricity to meet increasing demand as well as the reduction
of coal fired electricity generation with the associated environmental benefits (refer to Section
4.3.2 of this EA for detailed discussion).

Additional impact areas

There may also be potential for cumulative impacts in the areas of Aboriginal archaeology,
communications, land value, bushfire and fire, mineral exploration and historic heritage.
Considering the discrete development envelope and the compatibility of the wind farm with
the existing agricultural use of the site, these issues are considered to be amply mitigated by
measures stated under each of these separate sections.

It is anticipated that approval of additional developments would be conditional on similarly
addressing these impacts and thereby reducing the potential for cumulative impacts.
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Impact assessment

Construction and decommissioning impacts

As discussed above, potential for cumulative impacts exists in the construction and
decommissioning phases, on account of construction noise, traffic and infrastructure
requirements and economic considerations. Positive cumulative impacts would result in the
local economy, primarily distributed in the construction and decommissioning phases.

In the main, cumulative impacts are more appropriately addressed and mitigated on an
individual basis, thereby addressing the cumulative impact pre-emptively. Additional
measures required to address the potential for cumulative impacts include:

Mitigation measures:
e Construction noise

If an additional project proposes concurrent construction timing as the proposed Gullen
Range wind farm, the Proponent would enter into liaison to ensure that additional
construction noise issues were addressed

e Traffic and infrastructure

If an additional project proposed concurrent construction timing on access routes
nominated by the Gullen Range wind farm, the Proponent would enter into liaison to
ensure that additional traffic and transport issues were addressed

e [Economic

Liaison will continue with local economic development bodies to ensure the potential for
local skill use and manufacturing is maximised

Operational impacts

Most cumulative impacts relate to the operational phase of the proposal. The discussion
above has demonstrated that these potential cumulative impacts are more appropriately
addressed and mitigated on an individual basis, thereby addressing the cumulative impact
pre-emptively. No additional measures are considered to be required.
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9 ENVIRONMENTAL MANAGEMENT

The environmental impacts related to the proposal would be managed by the Proponent's
commitment to the Draft Statement of Commitments (Section 9.2). These commitments
include all mitigation measures recommended in previous sections of this EA as well as
several additional measures. The framework for the implementation of these measures is
discussed below (Section 9.1).

9.1 Implementation of environmental mitigation measures

The implementation of all mitigation measures would be by way of a Project Environmental
Management Plan (PEMP), comprising a Construction Environmental Management Plan
(CEMP) and an Operation Environmental Management Plan (OEMP). This process is
illustrated in Figure 9-1. The PEMP would include performance indicators, timeframes,
implementation and reporting responsibilities, communications protocols, a monitoring
program, auditing and review arrangements, emergency responses, induction and training
and complaint/dispute resolution procedures. The monitoring program would clearly identify
any residual impacts after mitigation. Adaptive management would ensure that
improvements were consolidated in the updated EMPs.

Approval or Consent

hd

Proponent's Decision to
Proceed

h 4
EIA Documents Approval or Consent Other Licences or

(EIS, REF, SEE, etc.) Conditions Approvals
>
Lan]
h 4 h 4
Detailed design =l Construction — — a| Operation Environmental Operating Plan
v Environmental v Management Plan -
Management Plan
Agency and Community b Y Agency and Community
Consultation CEMP Approval OEMP Approval Consultation
{if required) g = {if required)
2 g
2 2
4 3
k. B 8 4
Construction and CEMP 5 E‘ Operation and OEMP
Implementation -1 = Implementation
c
¥ g 5 . 4
(5]
Monitor and Audit Monitor and Audit
Environmental Environmental
Performance Performance
h 4 h J
CEMP Review and Update EMP Review and Update

Figure 9-1 Post approval Project Environmental Management Plan (PEMP) process
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9.2 Draft Statement of Commitments

Under the Part 3A reforms, Proponents are required to provide a Statement of Commitments
on how they propose to manage the project to minimise, and where possible avoid, impacts.
Avoidance and mitigation measures have been developed for the design, construction,
operation and decommissioning phases of the project within this EA.

The commitments in this section have been developed into a comprehensive set of
environmental impact avoidance and mitigation measures which incorporate:
e Specific recommendations contained in the specialist reports;

e Additional measures identified during the preparation of this Environmental Assessment
(in consultation with the community and government agencies).

To avoid duplication in this section, mitigation measures are located under the most
appropriate heading only and are not repeated in subsequent tables.

Final 223 nghenvironmental



[ejuswuoliruaybu vee [eui4
[enuely
[01u0D
asIoN [e
justuuodiaug a|qeonaeld aiaym uonesauab asiou Joy fenualod 85UepPasIXd
oom_m_ UM suodolg 1UalByUl MO| aAey pinom Alsulyoew siyl ‘sylom pasodoid asiou
soueldwog dAN3O  yoponnsuon ayl @y Joj Aisuiyoew areudoidde 108]9S pNOM J010BAUOD BYL e uonesIWuIN uonANIISU0D ‘G
swurejdwod
g Ire L)
0} ssuodsal wauodold Sanss| uoneliqin asiou
1sed dN3D  yoponnsuon ayl pue asiou Jo} a|gisuodsal aaneluasaidal aNs e jo uondopy e uonesIwIuIN uonaNISUOD 2%
sjure|dwiod 99UepPaaIXa
asiou uauodoid sjuapisal aslou
SSILIUIN dN30  yoponnsuon oyl [eJ0] puB S8NUOYINE JUBAS|3S UIM UONBDIUNWWOD ysigelsy e uonesIWIuIN uonINAISUOD €
sure|dwod 35UepPaaIXa
asiou jusuodold asiou
SSIUIUIN dAN39  yoponnsuon ayl sanAnoe Bunelausb asiou ybiy Jo Sinoy Jwi| e uonesIwIuIN uonaNAISUOD 'z
elI91ID Bunipny Burwiy Ag sysel uonebiin aA1193[q0 10edw|
9SION ¢'C'6
T°€ JUBWYOBRY Ul Pajielap are
we cEH\_AB uonesado suondo Bulusaids "uondNsuod 198foid Jaye Jeak T jo pouad doud
mEmu_mamz a pue q © 1o} 9o€(d Ul Urewal PINOM Ja}o Yans Auy “NISIA a)iS © apnjaul ainpniseiul mm:mm ol
Siule|dwoo dW30 co_uoswmcoo usuodold  hinom siyy "aulgun) puIm € Jo WHE Uiyum saniadoid Jo sjuspisal 4O M3IA q gresu .
OSILUILIN-+ pue dINFO uLng UL yum Bupueld jo jusIXe By BuILISIBP PiNOM jusuodold Byl e SUi SSIWILIA+ 03 30edUUI [BNSIA 1
elI91ID Bunipny Burwiy Ag syse1 uonebinin aA1193[qo 10edw|
[ensiN T°2°6

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu qze [euiq
‘reanoeud alaym pasiwiuiw ale (Isnp pue asiou se yoans) sjoeduwl
003d noAe| J08JIpul dINSua 0] paysiigelse ag pinom saydred pue|poom 10edwi anjeA
Buires)o alis J01 wauodold ainyew punoe Jayng v ‘sayored puepoom Buiplone ‘seare }dalipul pue Ausianpolq
SSIWIUIN doa uswdojansg 9UL paJtes|d 0} pauluod aq pP|NOM ainjoniselul ‘eandeld JISABIBYMN e 103lIp pPIoAY JO SS07 TT
eL81D Bunipny Buiwiy Ag sysel uonebiniy aA93lqo 10edw|
Ausianipolg €26
‘'suonIpuod Jejnansed Japun asiou aAISS9IXa abeuew 0}
saullapinb salnjea} |0.3u0d auiginy Buisn 1o (Buize|b panoidwi) suswiean
aslou 930 reuonelado onsnode Buippng ‘(smopum uado 1oy juswalinbal sAowsl
vd3 VS yumm aJe sauiqiny suodold  01) uone[USA [edlueydsw Buipiroid O3 uoleISPISUOD dAIB pjnom 9oUBPBdIXD
aoueldwod dod [[e 82UQ ayl Iusuodoid 8y} ‘s@duepasdxa saynuapl Bulojuow [euopelsdo | e aoueldwo)d 9SION 0T
saulopinb
asiou 593a [euonelado
Vd3 VS yim ale saulgquny JUB)NSU0D ‘welboud Bunsal 90UBPIBIXD
aoueldwo)d doa |le U0 asioN ©oueldwod asiou [euoijesado ue Juswsdwi pue dojpAeg e aoueldwo)d 3SION ‘6
saullapinb
saullapinb uonos|as 3SI0U Vd3 VS yum aoueldwod ainsus 0} uonedo| aulginy
asiou 9930 auign} pue ul sabueyd Jouiw Aue Junodoe ol Buney pasodoid 1noAe| feuly 90UepPIAIXD
vd3 VS ymm noAe| ays JUBYNSU0D 8y} U0 pue uonINISUOD 10} PaldsIes Ajglewn auigin} syl uo asiou
aoueldwo)d dod leulj 1sod 9SION 1IN0 pauted aq 0} paiinbal ag pjnom juawssasse aslou Jayun4 o aoueldwo) [euoneiadQ ‘8
siureiduiod 290UBpPo3IXd
asiou jusuodolid a|qissod se Janladal 1saleau ay) woly Aeme Jey asiou
SSILIUIN dN30 uonoNASuU0)D ayl Se ag pinom Bums siyl ‘Aisuiysew Asiou jo Bunis sreudoiddy e uonesIwIuIN uonoNISU0D ‘)
sjure|dwod slossaldwod 90UBpPI’IXd
esiou wsuodoid Ainp ybiy pue Jojersuab Buipnioul sease Buneissusab asiou ybiy asliou
SSIIUIN dN30 uonoNIISU0D ayl Ajenusiod punose pajoaid aq pjnom siauleq ‘Aressadsau alaym e uonesIWIuIN uondNIISU0D ‘9
el181lID Bunipny Buiwi Ag sysej uonebnin aA98lgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu

9¢¢

uoneisajul ayl buipealds ploAe 0] SyIom
1O JUSWISOUBWIWIOD 3y} 8109 paleal) aq PINOM ¥I0SSN) pajelias

syoedw Se yons SpaspN 'S|o.uod asayl Joj aiysa areudoidde ayp
Auslanipoiq 203a Qg p|NOM UB|d [BIUSWUOIIAUT UonidNASU0)D Y "Sylom pasodoud anfea
10841pul uondNIsuod lusuodoid sy Bumojjoy pue Buunp uonepeifap Jelgey SNSUO JusAsid oedwi Aysianpolq
SSIWIUIN dod Buung 9yl 0] psjuswajdwi 8g PINOM S|0JJUOD UOISOJS JUBWIPAS pue pPasm SSIWIUIN 40 SS07 LT
SESI)
arendoidde
aulwJia1ep
0} aouepinb
se pasn 2D3ad 1noAe| ainonnselul feuly ay) o Juswdoaaap Auipuad ‘parowal 1oedwi anfeA
uBWISSaSSY uononnsuod  jusuodold  aq 01 uonelabana Jo wnuenb ay) Jo siseq ay) uo suadxe payienb Ausianipoiq Aysianipoiq
Ausianipoig doa Buung 83Ul Ajgeuns Ag paulwialop S1I9SHO 0} HWWOD pinom auodoid 8yl lo} ayesuadwo)d 10 sso7 91
suone
puBWILLIOda) "Aaio)sispun
WBWISSasse Jo sayared Anrenb Janag woly Aeme sxoel) Se yons ainjonJiseljul 10edw anen
®lI0|} 01 uondNJISUod wauodold @usooiw 01 ‘ueld juswsbeuew [EIUSWIUOIAUS UONINIISUOD Jo8l1pul pue Aslanipolq
aoualaypy 43 Buung ayl 9y jo ued se paloNpuod 8g PINOM JUSWSSISSE BIOY 108.Ip pPIOAY 10 SSO7 ‘ST
sdew
SUresISuo0d
Rusianipoiq 203d noke| (£ JusWIydENY pue 10edwi anfeA
0] 9IS jo1 wauodoid ‘w3 siyl 6-2 — 9-2 sainbiq ‘sdew Sue)SUOd 0] Jayal) SIURISU0d 10alipul pue Ausianipoiq
adualsypy doa uswdojansg 9UL se paunusapl seale ploAe pinom inoAe| ainyonisequl [euly ayl 193lIp PIOAY JO Ss07 YT
uonelaban
ainyew 903a mnoAe| 10edw anjen
J0 Buuresyo 9IS JO ] wauodoid paulelal ag pjnom seale pares|d ul (ybiay 1sealiq 10allpul pue Ausi1anipoiq
SSIWIUIN doa uswdojanag 9UL e JaloWeIp WIQ9<) S92 ainjew pare|os! ‘[eandeid Janalaymn 10811p pIoAY JO SSO7 €T
pasiwiuiw 8g pjnom
juswiasea ay} Jo yipim ayl -uonelsban Anb ainjew aiow sy}
uonelaban ploAB 01 Se 0S paAalyde ag pjnom aduelea|d aull Jamod ajqelns
ainrew Do3a ‘pauulyl Aisnoinaid usaq sey uonelshsA aloym JusWSSEd anfeA
Jo Buures|o uondNIISUod wauodold  ay) a1e00| pjnom usuodoid syl ‘aus Aosawod syl Jo yinos ayi 1oedwi Ausisnipoiq
SSIWIUIN doda Buung 9yl 1e puepoom ybnoiy) pasinbal ag pinom juswases AoLId8I8 UY SSIWIUIN 10 sso7 k4’
el3ID Bunpny ButwiL Ag syse} uolreBIN aAvalqo 10edw]

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu

Lcc

[euld4

Buioeds 1ojonpuod
pue aim ‘uoieinsul alm ‘azis aum abie| ‘s|eq Jaxuew Jo sbey
Buisn ayes-piig aq pjnom sauljamod peaysano pue sajod Jamod

[eanoeud
aJaym punoibiapun pajeIsul 8g pjNOM Saul| UOII3UUOI [Bd1193|T

sanunuoddo Buiyoiad apinoid Jou pjnom SIamo) auigini sy

[eanoeid alaym
‘S8INONIIS PaleIdoSSe 0 SI9MO) 01 panl) ag Jou pjnom saul| Ano

)snp Te Jo Bunpjel spliq pueam 1oeare o) [enualod adnpal pue
punolfb ayr woiy pamaln uaym 1ybi| ayl piaIys osfe Aew S|moDd

IGNILEIES ! .
- m:_c_.E Jad sayse|} Jo hmmE:c mmmm_ ayl yum mmt&wa ale syby
suoisijoo 0030 pue 2 5 T [ G O [ERpAT £ e Mwy) ey anfen
Teq pue piq Inonaselul jusuodolid - : e AL i 10edw! Aisianipoiq
SSIWIUIN doda Buuna 9yl :sainseaw ubisap Jo uoneuawsajduw] SSIWIUIN JO sso7 T¢
uondo pauajaid ayl sswodaq yepunung o} (peol
Jaded e) uondo ssadoe uislsam ay I osie pue uondo patisjeid
1oedwl 9Y) Sawo02aq AoIsWod 0} dueT Sadlid JO SS999e BAleuld)e
Auslanipoiq 29o3a a3yl JI ‘uoneiaban 1ses| Jo seate ul Juswasea ayl jo bBunis 10edw anfea
10911p uondNIISU0d JUEJNSUOD  -0JoIW MOj[B 0] Uepunins pue AoJawod USamlag luswases asiwiuiw Ausi1anipoiq
SSIWIUIN dod 03 Jold [e2160j003  Ayowosje Byl 4o} UdMeuapun aq pjnom suondadsul AYS [euld e 10 plony 10 SSO7 0¢
"3}ISUO 32IN0Sal
Jelgey Siyl urelal 01 suonedo| areudoidde aiow ul parelsulal
8q pjnom juswdolaAap 81IS 01 BNP PaAOWSI sweq ‘Saulgnl yim
apI1]02 1yBiw yolym syeq pue spliq 1oelire o} [enusjod ay) sonpal
suolsl||od 223a 0] saiadoid paAjoAUl UO BuUIgIN] B JO WOOT UIYIM Swep ul ||i} 0} anfeA
Jeq pue puiq uononJsuod wauodold  sioumopue| yIm asrel| [im Jusuodoid ay) ‘pesu e sajessuowsp 10edWw Ausianipoiq
SSIWIUIN doa Buunag 9yl welboid Buuonuow feniul ayl aivym pue ‘eonoeid ISASISUM\ e SSIWIUIN J0 sso7 ‘6T
seale
paginsip sanAnoe uonelabanal bunuswaldwi pue ssadoe
jou 203a ¥o01s Bunowisal alinbas Aew siyl 'spaam Ag uonesiuojod pue anfeA
oneljigeysi uondNIISuUod wauodold  uoIsol 1SISa) 0] JBPIO Ul ‘8dueqinisip Jaye ajgeandeld se uoos 1oedwi Ausianipoiq
pidey doda Buung 9UL se Ajpaissalboid parelljigeyal aq pjnoMm |I0S PagIniSIp JO seale ||y e SSIWIUIN 10 sso7 ‘8T
BB Bunipny BuiwiL Ag sysel uonelbiN aAo3lqo 10edw|

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu

8¢¢ [euld4

OV teled uoIoNIISU0D ur 8yl o1 Joud uonebniw jo wioj B Se sease 1oedw! pssodoud 10edwi feuibuoqy
ylm uoster] doda 0] Jolid OV Jeled  UIyIM paledo| S)oejsue 199(|00 0} asodoid Dy Jeled ayl . SSIWIUIN JO SS07 XA
eLIBID Bunipny BuiwiyL Ag sysel uonebiiN aAnoalqo 10edw|
ABojoaeyaole [euibluoqy +°'2'6
seale
paginisip
jou 2D03a Buiuo 10edw! anjea
o_HS__BM;Q ISSILIWO023P auodoid S10Mm Jaye ajqeondeid se asiwiuiw Ausianipoiq .
pided dod 184y ®ULl  yoos se pajenigeyas pue pasiigels ag PINom punoiB paguNIsIq e 10 ploay josso 9
syoedw jusauodold
Auslanipoiq 2503a Buiuo ayl pue 10edwi anfea
10841pUl ISSILIWO23P EE_m_w:m:oo pejuawadwi pue padojansp asiwiuiw Ausianipolq .
SSIIUIN dod 01l0Ud  [e9B0I09T 5 pinom sodioulid  [0UOD  UOISOI JUSWIPSS pUB PIJpN e 10 piony 10 5807 G
10edw! 203da Buiuo 10edw anfen
Aisianipoiq ISSILWO023P Eﬁ%mcoo SIURNSU0D ANISIBAIPOIG AINUSPI 01 BUILOISSILULIOISP asiwiuiw Ausianipoiq .
SSIWIUIN dod 01l0ld  [edB0I09T 1 Joud usepapuUN B8G PINOM JUSWISSSISSE BUNE) pUE BIOY Y o 10 pioay 10 5807 ve
slelqey aus-}o
JO JUBWISdUBYUS Ppue UOIFedlIPOW Jendey Jayun) ‘sawil [eanud
Te sauiginy Jo Buiuiny ‘SainNionJls UOISIBAIP SB Yons ‘palapisuod
uonesado Qg pinom sainseaw uonebniw [euonippe ‘(weiboid Buuoyuow
Buunp p 3U} Ul 1IN0 18S) p|oysaiy) pauiwialap-ald e pasoxa Ssanelow §| e
ojuawa|dw T°'€'6 UOII8S YIM 9oUBpIOIJe Ul S|0AU0D
e R e e e R
Teq pue pJiq 01 Joud jueynNsuod ! P 01 paubisep oq pi Lol v 19edwi Auslanipoiq
asIWIUIN doa paubisaq [ea16oj0o3 welbold Buuonuop 1eg pue pig aSIWIUIN Jo ss07 "€e
a|qissod se Apjainb se aus ay) woiy paAowal aq
T o e e S
1eq pue puiq uonelado jusauodold ¥ : } 01 3ls 8y} 4 hoeme sy P 1 10edwi Auslanipoiq
SSIWIUIN dod Buung 9yl welboid [01U0D [ewiuy 1Sad SSIWIUIN 0 Ss07 K44
el181lID Bunipny Burwiyl Ag sysej uonebnin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu 622 feui4
slapinoid
uoneuwlojul
leuonesado sduisily [[9MYSY pue ||amx00.10 0} Alwixold 8sojd
10 q Ul SauIgIn) PUIM JO UOIRI0| 38Ul Jo 89V 1ybij4 pue UoNeldoSSY
uofeaghou uononAsuod jusuodold g ig1pjadp pue sieumQ yeIdNY oyl Se yans  siapiaoid prezey ]
Palid dod 03 10ld UL yopewuour euomesado Jaylo Amou pnom jusuodold Byl e ASH SSIWIUIA Jo uonesIo ce
S19SN 4O d sainpado.d [euonelado 0} sabueyd
uofeayhou uoRoNASUod jusuodold  gie pue sauigun puim 8y Jo uoNEI0| Byl JO SAUISIY [[IMUSY prezey )
waia dod 031 lolid UL pue lemy001D By} JO SIBSN UMOUY Ajou pinom jusuodoid Syl e ISH SSIWIUIA J0 uoneslIo 1€
S|V 01 papirold aq os[e pjnom s|reisp
[Pa10NNsuod se, ‘919|dwod SI UONINASUOD JBYY "S3IUSWWOD
eljeasny UoNoONISUOD 9J0J8Q pue pauIWISIep Us3g aAey sauigin
SIMBS 3vvd yim q puim ay1 jo uomsod [euly ay} aduo sjelap biay pue uonedo|
Iy pue S|y UOneynsuod  UoNoNnJisuod wauodold 51 wiensny s80IM8S I PUB YSYD (SIY) S2IAI8S UoIeWo| plezey .
Aq youbis ur dod RESS UL |eopneuosoy dvvy oyl o) apinoid pnom jusuodold Byl e ASH SSIWIUIA Jo uonesIo oe
VYSVYO yim
youbis uoleyNSUOd  UOIdNIISU0D wsuodoid vSVD prezey
VSVO ur dod Buung ®UL  £q pasnbas se Bupjrew sjoeISqo [feIsul pinom jusuodold ayl e ISH SSIWIUIA J0 uoneslIo '6¢
e8I Bunipny Burwiy Ag syse} uonebnin aA93(qo 10edw|
splezey 1yelolly SZ'6
‘surewal [e19|9s Se yons spulj pajoadxaun 1o}
sa1ouahunuod pue ‘sainpadsold (s108lgo reuibLioqy Jo Jajsuedd)
1S 19V MdN VS8S ‘U0i29]|09 1oejaue Jo ABajells ay) saulino sway abeiay
1Bojoseyy UONINJISUOD uauodold yaiym ‘1oeduwi Aue o} Joud pue [eaoiddy 108foid Buipuad 1oedwi reuibLiogqy
UM uoster doa 0} Jold ayl ‘pasedaud aq pjnom ue|d Juswabeuey sbejusH [eulbuoqy uy e aSIWIUIN JO S50 ‘9z
jusuodoud
au) yum
uone)nsuod UoN2NJISUOI JO JUSWSIUSWIWIOD sway abellay
el181lID Bunipny Burwiyl Ag sysej uonebnin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu 0ge [euiq
666T:2'TGZy SZN/SY ‘prepuels uoissiwz onsubewonds|q
ayl yum Buifidwos juswdinba jo ‘feonoeid Janasaym ‘asn e
yibuans
pJepueis 0} uonoNIISUod auodolid sape|q auign) dljelow-uou Ajewd jo asn e reubis jo  ybuans eubis
aoualaypy dod 0} Jold ayl S3OIAI5S 1SE3PE0Iq OJPel PUE UOSIASIPL uoileIOld1dp ON  JO uoneIoldlaQ ‘GE
eLIBIID Bunipny Burwiy Ag sysel uonebiin aA93lqo 10edw|
suonediunwwo)d 9276
duisire ay1 01 Alwixold 8S0J0 Ul SBUIGIN] PUIM O UONEIO|
B8y} 0} dJualayal apnjoul 0} palepdn ag duislly ||BMY00ID
1o} 198YS uonewloju| S [IoUNod alys ueyoe Jaddn eyl e
suoirenwi| [euoiesado Jayio Aue pue sjuswalinbal
Aioeinbal  ‘sonsualoereyd  [eaisAyd  Aemuns  ‘suonipuod
Buijrenald ‘eouewuiopad yeiodre ‘uressa) Buipunolins ‘sajoeISqo
JOYJ0 pue SauIgin} PuIM JO UONBIO| BYl O} UOoNBISPISUOD
anp Buinib sainpadold Buipue| pue poaxel Buiprebais siasn
uol duisire 01 aouepinb Buisifew.oy Japisuod duisliy [|awmyo0iD eyl e
Hmo_c:EoM_hm_uo o co_ﬁw:hw%_wo Ew:oa%i :suonoe pauoads ay) ayeusapun o} wayl bundwoid ‘siapjoysxels A o c%ﬁww: .
waud doa } Jolid uL JueAd[aJ Y} 0] d2IApe Buimolio} ayl apinoid pinom jusuodold 8yl ASH SSILIUIA } neaio ve
‘Alapim
S|puuEYd painguisip ag pinom JadojaAsp 8yl JO S|ledsp 10'lU0d pue
N [820] d s1oedwi reuoneiado Ay ‘Bunybi ‘yuswdojaAsp sy JO ULIXD
ybnoiy uoRoNsuos Jusuodoid ‘sawl]  uonoNNSuod pajdadxa ‘quawdojanap pasodoid Byl prezey ]
PSSIISAPY dod 03} lold UL 10 main feuse ue pue uondudsap e Buipnpul 19ays BuyaLg v e SH SSILIUIN jo uonesis €
el181lID Bunipny Burwiyl Ag sysej uonebnin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu €2 [euiq
uonoONAISU0I
Jo uaw 9JIAISS pueqpeo.q SS3|alIM yibuans
uone)Nsuod 2oUaWWO09 auodolid 01 s1oeduw| PIoAR 0} 834431\ UHM }NSUOD [[IM Juduodold 8yl e reubis jo  yibuans eubis
»ala dod ol v aul S90IAISS (pUeqpeoiq SSa[aJiM pue) auoyd a[IqoiN uoneloLIsp ON O UoReIoLs18q e
1509
suauodold a8y} Je euuaiue Buiaiedal alj|8les e Jo sdueusjurew
pue uonejeIsul ay) Jo) luswabuenre ue bBunenobau ‘sueaw
JaY10 AQ SWO2I9A0 8Q JoUUBD 3JUBISMBIUI eyl JUSAS Byl U] e
10 x0q doj 18s [eubip e Jo uone|eIsu] e
wa1sAs euualue Bunsixa ay) Jo Juswanoidw| e
uondadal a|qeinoAe) JO Bale U Ul pajedo| euuajue
Ue pue JaAI903) Paldayd Ayl Usamiaq aull pue| B JO UOISIANOIH e
reuuajue Buinigdal Jo Juswade|dal 10 ‘0] UORJYIPOIN e
:apnjoul Aew sainsesw uonebniw ol0ads
‘sIaumopue| auyl
UM Juawaaibe pue uoie)NSuod Ul SISAIRJ3) pajdaye ayl Jo
yoea e sainseaw uonebniw a2ejd ul ind pjnom juauodoid ayx
‘wirey puim 8yl 0l s|geinguie Ajgeuoseal aq Ued aJualayBIul
9yl JOo asned ayl Jeyr aulwialep suonebnsaaul pinoys e
‘Jusauodold
ay) Ag parebnsaAul ag pinom adualapdiul 8yl JO ainjeu pue
92IN0S 8y} ‘WJe) pum ayl Jo ANUIDIA Y} Ul SI9AIR23) Bunsixa
uonebmw Aq padsuauadxa SI (JAL) 92uUsI8J8lUl UOISIAS|S) Tey) JUBAS BUl U] e
1sod
_CH@CQ‘_Hm Co_uﬁ‘_wao ‘'SIBUMO ay] >Q Umuwijw._
reubis ui u 4O JuBW Jl yibuans [eubis UOISIASIS) Ul SSO| Aue aulwIalap 0] Wie) puim yibuasis
olelolalsp 2oUBWWO0d auodosq 8Ul JO WG ulyum sasnoy jo weiboid Buuonuow e axeuspun e [eubis jo  yibuans reubis
pajoalap ON dod ayl v ayl S3OIAISS 1SE3pE0Iq OJFeT PUE UOSIASPL uoijelola1ap ON  JO uonelolaled gelo
el181lID Bunipny Burwiyl Ag sysej uonebnin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu zee [eui4

saulispinf m%msg aInsodxa ainoe pue 21uoIyd
VSNVddv ubIsap g yioq Joj [enuajod syl 8anpal 0] JBPIO Ul SpieA pue pays wie) q
0l uononAsuod usuoedold  «so5uapisas woly saouelsip arendoidde Je pajedso| g pinom aInsodxs S4 Q_>_m_ ]
dduaisypy dod dld ®UL  sauy uoissiwsuesn pue uonelsgns ‘BuIp|ing [OUOD ‘SAUICIN} BYL e SSIWIUIN - WOJ} 8INSO0XT ov
aseyd
ubisap g eleAsnyY q
pJepuels o} uoRonAsuos - usuodold  y gprepues sonoeld 1saq Ansnpul pue sapod  ajqedidde 2INSoaxa S4 a_>_m .
souslaypy dod 8ld Ul e uyim oouepiodoe Ul paubisap 9g PINOM UOREISONS Byl e SSIWIUIN- WO}y 8InsoaX3 6¢
elLlID Bunipny Buiwiy Ag syse) uoebIN aAn3lqo 10edw
(S4INT) spialy onaubewods|g 226
[eubis ay1 1s00q 01 Jayijdwe ue Jo uonejelsu| e
JO/pUe aeuusluR [eUONJSIIP B JO Uohe|eISU|] e
aeuuajue Bunsixa ay} Jo UOLIO[a) IO 0} SUONRIYIPON e
:apnjoul Aew yoiym ‘sainseaw [eipawal areridoidde
ayeuapun pue Joresado 8yl yum nsuod  pnom jusuodoid
uonebmw ay] ‘uononusuod 1sod Jo 0} Joud Jayldsym ‘wie) puim ayl Jo }nsal
1sod B Se paynuapl ase Syul| 3sudl| YIM Sanssi Aue Tey) JUsaAs syl uj
‘ybuans uonelado
[eubis uru Jo uaw ‘e I\ 01 unre N IN woly syul| S4Y yibuans
oleloualsp 2oUBWWO0D Juauodosgq 8U} 10} JOPLIOD WQQT © 10} suoisiroid spew sey jusuodold 8yl e [eubis jo  yibuans reubis
pa10919p ON doa a1y ayl SoOIAIGS SUOTEoNmmoo opey  |UCWe/01eIep ON - Jo uojeloLielag '8¢
el181lID Bunipny Burwiyl Ag sysej uonebnin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu

€ee

0} palaype
1lodal uonodNISU0? wauodoid ‘9101 au Buoe JUsWaAed pue SPEoI Sy 01 SUOTESIPOL uonoaloid 19sse .
uonepidelq dN30 Buung UL Krelodway Jaye  suonipuod  Bunsixe-aud  Buneisuiay SASH SSILUIUIA pue Aoges o
abeubis
Jo uoisinoid uoIONIISU0D juauodold IBAY001D) pUE WINGINoS yBnoys abejney Buunp uonoaloud 1osse
AwirL dN32 Buung eyl Ajerendoidde smojy oien 10a1p 01 abeubis palinbal Buleisul SASH SSILUIUIN pue Aajes oy
salanb
01 wmcommmg uonodNIISU0? wauodoid passaippe pue paunuapl Ajpidel aq 01 SUIBOUOD 10 SANSSI co_uomuoa\mmwmm .
pidey dN30 03 10ld UL fue s|qeus 0y 1si S1oEILOD Buoydajel patedipap e BulpiAoid SASH SSIUILIA pue Aisfes 144
dINL 0 uonINJISUOI wauodoid V1Y pue S|Iaunod ay1 YlIM UoIeuIpiood Ul uonoaloid 19sse
dJuaIsypy d30 Buuna UL ey JuswaBeuen d1eIL By JO S)adse | Jo uonejuawalduw| SASH SSIUIUIA pue Aojes e
ssao0.4d abejney ay: Buibeuew pue
) uonipuod [eulbuo a1dy) 03 sabueyd [e Buloisal © ainyuiny 18a.S
Le pue suondasiaul 01 suonedyipow Arejodwsal Bunuswajdwi
EwE%omz,q pue Buubisep ‘(speol ssadoe  Huluiolpe  sisumopue]
un“;m pue siaumopue| Buunoqybiau yum Buipnjoul) saniAnoe abeney
oedw |le Buunp pue aiojeq uoneynNsuod Ajunwwod Bupeuspun
OleILL LM ‘Kep 1ad sduy jo Jsaqunu oy Bumwi ‘(Kep jooyss oy
dduepIodde q 40 pua/BuiuuiBag) sinoy Yead PIoA. 0} []SM300ID pue UINGINOS q
ul dNL uoRoNASUGS jusuodolid ybnoiyr yodsuen jo Buiwn Buibeuew ‘sauaalsp jo Buinpayss uonoej0Id 19sse ]
dojereq dN30 03 10ld UL opnpour 01 ueld juswabeuepy oufell e jo juswdorsg SASH SSIUILIA pue Aigjes cr
saalajal
Buipnjoul
‘aoualiadxa
pue srenoidde ayy ul payioads suonipuod yum buiAjdwod 1oy
asusoljjo u d pue s|19uN0Y pue 1y 8y} woly sywliad pue sreaocsdde pasinbal d
OfeLI4uod uoRINASUGS jusuodoid |le Buiureigo Joy sjqisuodsal aq 01 ‘speo| Jejiwis Buniodsuen uoposiol \mwmmm )
USHLM dN30 03 Jold ULy sousuadxe yum JojoenUOD abejney pasuadl B Jo asn SASH SSIUILIA pue Aisfes L4
:sainseaw [eJauss
eLBID Bunipny Buiwiy Ag sy se1 uolebnin aA93lqo 10edw|

1odsuel; pue oljjel]l 826

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliauaybu vee reulq
V14 pue
OUNOY LM I0UNOD 0} PAIILINS
UoRBINSUOD 54 o) ye|g JuswaBeuey Jlyell BYy Ul Papnjpul ag PINom
diNL O} uonoNASUCDd  uruBUOdold onoinsa) paads syl suonoun prepuels qns o sBuljjamMp uonoejoud jesse
dduaisypy d30 03 J0ld SUL  reau speos ay) jo swos uo padeyd ag pinom Nwi paads v SASH SSIUILIA pue fisjes 0s
J12auiBua speol |19unod
pue Jebeuew ays syl Aq sfeassiul fenBas Je usdeuspun aq
pINOM SIYL “IN220 Aay) Se passaippe are sjoedul eyl ainsus
0] UOIONASU0I INoyBNo.Y Pa1dadsul 8 PINOM UONIPUOD peoy
*99eINs [aARIB 3} U0 S9UBRUSIUMEW
JO 1502 8y jsurebe pedueeq eg O) Spasu [ees e aplAoid
0] UOISI23p 8yl ‘AioyIne Speo. JueAs|al ay) yiIm sbewep peol
10} aAneusdle ue arenobsu Aew jusuodold ayl ‘AjpAneulaly
ssnlioyine 1509 sjusuodold ayr 1e paisedas ag pNOM ‘res) pue Jeam
Speol rewiou woy Bunnsal jeyr dsoxe ‘oues (BUILOISSILIWOISP
LM 19e1U09 J0) uondnAsuod eyl woip Bupnses  abewep  Auy
Buiobuo "a19|dwod S| (BUIUOISSIWIWOISP pue) UONINAISUOD Jaye pue
IPUNOD UM 611y 0ss1LWLI099p pUE) UORINIASUOD JO JUSWSIUSWWOD dY) 0}
03 palaype UOEINSUOD 5,14 ayno. (BUILOISSILILIOISP pue) UORINASUOI BU) 0} ‘IDUN0D
uoda) UoRONASUOd  uruBUEdOId i yopeynsU0d Ul SainjonAs sbeurelp pue juswaned BULBACD uonosjoud jesse
uonepide|iq dN30 03} lold UL gpodas uonepide|ip peos asedasd pjnom Jusuodold 8yl SASH SSILUIUIN pue Aojes 6y
yodsues)
yIm
pareloosse
syslI
pue sJasn
peol wol I9UNOD PUE V1Y SY1 YIIM UOIBYNSUOI Ul ‘JUB)NSU0d
sjure|dwod uoNoNSUOd wauodold | guian payBnb B Ag| pAUILIAISD, 54 pinow. "sapeibdn, Buined uonoajoid josse
SSIWIUIN dN30 Buung UL pue sjuswubieas Bupnpur ‘sepesfdn peos Jo JuSXe Byl SASH SSILUIUIN pue Aajes 8y
yodsuesn
yIm
pareloosse
sysl
pue sJasn
peos woy 19UN0D pue v 1y ‘ued
sjurejdwod uoRoNAsuGS Jusuodoid juswabeuew ay) Jo sluswalinbal yum saldwod uoneyodsuen uonoejoud jesse
SSIWIUIN dN30 03} lold UL juswdinba ainsua 01 Buuueld premioy  Bupjeuspun SASH SSILIUIN pue Aojes Ly
el181lID Bunipny Burwiyl Ag syse} uoiebin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliauaybu sez reuiq
S9[2IYaA [EUOISUSLIIP-IOA0 pUE SSell
-19A0 ‘Aneay Jo) Buiwin sy Jo areme apew ag piNOM |[|SMY001D
uoleannou uonoINIISU0d wauodold 4O 198MS Uuew B8yl Ul 19 SI9|Eld) ‘SIBUMO Sseulsng Syl e uonoajoud 19sse
Aawi L dW3D 0} Joud ayl oeoy [omvjoosy SIS OSILIUIA pue Aljes oG
SaInseau [0U0d
olen Aresodwsal Jayio Jo ued |0au0d dles e Ul papn|oul
ag Aew saniAnoe wial-1oys auoads oy sjonuod paasds o
VLY yum SN U1 ‘JOASMOH "aIN0J 8u) JO ADUBIDS Ul SSO| By} JO asnesaq
uopeynsuos ABMUBIH SWINH 8yl UO suondLlsal paads Jo UNOAB) Ul jou
dINL 01 uononisuod  urjusuodolg Allesauab are Ajioyiny oyjel] pue speoy syl ‘S|ojuod paads e uonoajold josse
soualaypy diN3D 01 Jold ayL oUgIepeaIg T8 UonoUNe AemyBiy ownyy  S1SH 2SI pue flajes g
sainseaw 21}199ds UOITRIO| [EUOHIPPY
lIoUN0D YIM
mmm:m_m co_uﬁ_:mcoo yoeoidde Sa|2IYBA USYM PO BU} JJO SAOW 0) SISIOY MO|[e O} q
10 co\_Am_>9 uoRINASUGY — UluUBUodold  51n6y [eluusiuaD-Ig ays uo sabian woly uorealion jo Buiysels uoposiol Mwmmm .
[swiL dN30 031 lold UL pue oyen uondnnsuod Jo siopu asioy ulem o} Bupsodublg e SISHSSILIUIA pue Aisjes vS
diN30 q pouad uonannsuod ay Buunp ased aye) pjnom [01U0d J
urino jes u Jusuodoid  5hpuep pue uoissaiddns jsnp ‘Buipelf se yons sjuswaned uoposiol memm ]
S|020304d diNFO  OBONASUOY UL |oaeif Jo ooueusUEW PaNPaYds pue Buuoyuow Jenbay e SISMSSIWIUIA pue Aisjes €s
dN3O
Ul In0 19 UONINISUOD Jusuodold T e Y T P co_uomgoa\mmmmm .
S|000304d dN30 031 lold UL gjopeiado 9pIySA WIOUI O} PaYSIGEISS 8q PINom ainpasoid v e SISH SSILIUIA pue Aisjes s
yodsuesn
yam
pajelosse
S
pue siasn
peo. anc q sjoeduwi 8y} 99nNpal 0} PAYIPOW SPOLISL YIOM pue SaLu q
Sjure|dwos uonoNASuod JuBUOLOId |50 pue aouesINU 1SNP ‘SSIOU SB UYONS ‘UONONAISUOD Buunp uoposiol >Hmmmm .
SSIWIUIN dN30 03} lold UL gpoedwi oypen sy JoNuOW O} PaysIgeISa ag pjnom ainpasoid y e SISH SSIUIUIA pue Aisjes 19
el181lID Bunipny Burwiyl Ag syse} uoiebin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu

9e¢

[19UNOD LYIM
uoIelNSU09

[19UN0D allys uejyoeT Jaddn yum
uoIe}NSUOD Ul PajoNsIsuod pue paubisep aq 0} sl uonounl ay] e

dINL 0 uononssuod Ul jusuodoid uonoaoid 19sse
adualaypy dN3D 01 Joud ayL peoy yepuning SHSII aSIWIUIN pue Asfes ‘€9
|IoUNOD pue
uoneynsuod V1Y yum SpeoJ 8y} 0] 3S0|d SaJuapISal
pue uoneynsuod  dUl Ul Buial asouy AprenonJed eare ay) ul sjuspisal pue siasn
uoneainou uondnisuod  urjuauodold PO BY) JO [[e YUM }NSU0D 0} paysiigelsa aq pinom weiboid v e uonoalolid 19sse
Apuin diN30 01 lolid sulL aueT Sadlid ‘aueT SIaLI0IS ‘aueT Jalsiuueyg SASU SSIWIUIN pue Aisjes a9
(paainbal
4 Bunuerd
apispeol Buluue|d Jo uswuedaqg sy
BIA) pue 1Y 3yl yum uoneynsuod ui padojaAsp aq pjNnoM SuJa2u0d
pa||0u02 Ssalppe 01 sainseaw [eipawal Aue pue HuluoISSILIWOD
JENRII juauodosq DBUMO|j0f paioyuow 8Q PNOM SIO0BYD IXOIl} MOpeYs Byl e uonoaloid 19sse
mopeys dAN30 uonelado aylL peoy obugy  SISH SSIWIUIN pue fajes ‘I9
VARSENII suonoun( pasodoid ayy
uoneynsuod  SPNJaUl pinom yaiym Juswased pajessun Jo yibus| wxg'T ay} Jo
dINL O1 uononnsuod  uljuasuodold Buijeas pue uononisuodal 8y} 01 UBAIG 8g PINOM UOIRIBPISUOD e uonoajoud 19sse
adualaypy dN3D 01 Joud ayL peoy abuey SYSI aSIWIUIN pue Aafes ‘09
V1Y ym [1duno) allys
uone)nsuod  UejyoeT Jaddn yum uoneinsuod ul palonnsuod pue paubissp aq
dINL 01 uononisuod  uijusuodold  PINOM peoy abuey uo PsjoNnisuod g o} palinbas uopounf mau ay L uonoaoid 1asse
duaisypy dN3D 0] Joud ayL peoy yepuning SYSI 3SIWIUIN pue Alajes ‘65
V14 yum [1duN0) aliys uejyoen
uoneynsuod  48ddn yum uoreyNSUOD Ul PBIONIISUOD pue paubisep aq piNom
dNl 01 uonoNISUo0d  ulusuodold PeOY abuey uo pennsuod 8q 03 paiinbas uonounl mau 8yl e uoinjoaloud 1asse
adualaypvy dN30 0} Joud syl peoy abuey SYSU aSIWIUIN pue Alajes ‘3G
Auoyiny
Jlyel] pue speoy ay) pue |IDUN0D aliys uejyoe Jaddn yum
dNl 01 uoIoNIISU0d juauodolq UoNEINSUOD Ul PajoNIISU0d pue paubisap ag 0} sl uonounf syl e uonoaloud 1osse
adualaypyvy dN30 0} Joud 3yl peoY US|ING UsqeIs SYSU aSIWIUIN pue A1ajes ')S
el181lID Bunipny Burwiyl Ag syse} uoiebin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu YA [eui4

diN3D S4d [ed0] ay) yum uone)nsuod ul paulwisisp aq
ul Ino 18s pinom Buiures Jo |9A9] pue uawdinba ay] "asn s)I ul pauiel aq
s|o0o0304d pinom alis uo uosiad auo JO wnwiulw e pue ‘awanxa 01 ybiy peaids
Aajes o uoIINIISU0D jusuodold AaA si Jabuep allj ayl usym ausuo pjay ag pinom juswdinba 1o uomub aay
adualaypy dn3aon Buning ayl bBunyby oam oreudoidde ‘sseyd uononnsuod sy Buung e SYSII SIWIUIN  JO YSU 8sealou| '/9
dN30
Ul 1IN0 18s
sjoo0304d suononasul s, Jainjoejnuew Jad peaids
Aajes 0} uonINJISUOI wauodold Se palols pue pajpuey aq PINOM ‘SUOCIBI0IPAY Se yons ‘alis 1o uonub auy
aoualaypy dN3D Bulng ayl a8y oo ybnoig S82iN0S uoniUbl pue s[eudlew sjgewwel{ e SYSU ASIWIUIN  JO XSl 8sealdu| ‘99

sanadoud Agreau
1O W) puim ayl Buluarealy) aJip|im [eulalxa ue Jo JUaAS 3y} Ul
Jo ‘ainjonisesul wiey puim ayy ul Buneuibuio ali e Jo JuaAs auyl
ul s|oo0joid asuodsal pue SSadde als ‘uoiedlunwwod ‘Alayes
‘sauoz uonoalold 19sse ‘sainpadoid Yiom-loy JaA0d Jejnansed

uoRe}nsuod Ul pjnom sainseaw asayl ‘Buluoissiwwoossp pue uonelado

pue q ‘uononiisuod Buunp aus uo pajuswadwi 8q 0) Sainseaw _ommaw
uoneoynou uoRINASuUGY jusuodold  yopuansid aiyysng jo Aoenbape sy 0} prefial ul payNSUOd 40 uoniubt a1y .
AwirL dod 031 lold UL 5q pinom apebug aid MSN pue 89S ali4 feiny ayL e SISHSSIWILIAL O SH sseaou| 99
'LB1ID Bunipny Burwiy Ag syse1 uonebinin CENIRE][efo} 10edw|
waomaE_ alljysng pue all4 6°¢'6
slojesado a|21yan 0} Passalls ag pinom surel) jo yoeoidde
a3yl 10} X29yd AjensiA sfkeme 01 paau ayl ‘spouad Jajes
ayl Buunp spew ag pjnod sbuissoid eyl os surel Jo Buiwn
arewixoldde ysijgeisa 01 a2IAI8S Aemjiel @ Yim 1oBU0d ayew
01 109l04d wire} puim abuey Ud|INS Byl YlMm pPaleIoosse Sa|oIYaA
dN1 01 uoIINIISU0D Jusuodosq PBUOISUBWIP-ISA0 |[B 40} paysigeIsa ag pinom ainpsdoid v e uonoaloud 1osse
aoualaypy diNTD 01.Joud 8yl DEOY Uepunung o) suegepealg  SISH SSILIUIN pue Aajes "¥9
el181lID Bunipny Burwiyl Ag syse} uoiebin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu 8€¢

pajrelsul
Buiwere
ajoway SYSH asiwuIw
'S4y 0] pasn ag os[e pjnom salnpadoid adueuajurew pue Bulwirere
01 papinoid aloway ‘(pouad aiyysng ayl Buunp SH4Y 8yl 01 a|gejieAe aq
juiod pinom juiod 19e1U0d SINoY [[e ue) patejoap Bulaq auypjim Agreau pealids
10B1U0D wauodold B Jo ased ayl Ul S4Y ayl Ag paidadip JI 10 sainjeladwal [eono 1o uonubi auy
sinoy ||V diN30 uonesado 8yl yoeas sjuauodwod JI SOUBWWOD PINOM S3UIGIN] JO UMOP INYS e SYSU SSIWIUIN  JO XSl 8sealou| 2l
dN30
ul 1IN0 18s
s|0o010.d pealids
Aajes 0} uonINJISUOD wauodoid Buipjing uoneisgNs ayl uIyIMm pue 1o uonubi auy
aoualaypy dN3D Buling ayl bBuipjing [01U02 BY) UI BISUO PAJIOIS 8Q PINOM SIaysInbunxa all{ e SYSU ASIWIUIN O XSl 8sealdu| ‘T2
uonoaloid SafuaWe pue WooJ |0JjU0d 8y} Ul sdueUSURW BuLNp
aiyysng pue uondNJSUOd BuuNp SISXIOM 1O} 81} JO XS Byl asiwiuiw
104 0] padojanap aq pjnom sjod0joid Aajes pue yjeay ade|dyiom
Buiuue|d ‘Sjuawasea uoissiwsuel) AN0L10319 Ul pue uoNels-gns ‘wool peaids
sS4y 0 uonINJISUOI wauodold |0JUOD By} punole pauleluew ag PINOM ‘Uondalold aiyysng 1o uonubi auy
aoualaypy dN3D Bulng a8yl Joy Buluueld S4Y 8yl U0 paseq ‘sauoz uonoajoid 19SSy e SYSU aSIWIUIN  JO XSl 8sealdu| 0L
ssalbul
dN30 3201s pue siassedsal) Juanald 0] uonnedald Avjes e se aduay
urino 3es AlIndas e Ag papunosns aq Os[e pinom eale uoneisqns ayl
sjodojo.d "alnjonis ayl uo alyysng Jo 1oedwi ay) aonpal pue uoneisgqns peaids
Kiapes o) uononAsuod wauodoid 8y} wolj auy Jo peaids ay) Jusnaid 0} uolrelshan Jo a8y eale Jo uoniubi a1y ]
dousBYPY dN30 Buuna UL 51910u00 pue |aARIB © Ag PapUNOLINS BQ PINOM uonelSqNns ayl e SIS SSILILIAL- O 1S asealoul 69
(ue1BMUIRS AUR Bulrowal
dN30 Buipnjoul) Jesd sI eale papung ayl ainsus 0} pue ‘plezey
urino 3as aJ1} & Juasald 10U Op S)es| 8INSuUd 0} paurelurew pue pajoadsul
sjoo0j01d AeinBal aq pinom ANjioey ayL "ol 10 ea| Jofew e Jo JuaAd ay) peaids
fiapes o) uonoNASUod wauodold ul [10 3y} Ureluod 0} [I0 JBWIOJSURI} 3U} JO SWN|OA 8y} Buipaadxs Jo uonubi axy )
aoualaypy dN3D Buling SUL  fyoedes e ymm pspung aq pinom Aujioej uoneisgns syl e SYSU SSIWIUIN  JO XSl 8sealou| 89
el181lID Bunipny Burwiyl Ag sysej uonebnin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu

6€¢

pases|al g 10U pjnom pue

dN3D (Josuoo 1snp pue aseq peod ‘Xiw UBWII Ul) dUSUO PajIAdal
urino 1es u usuodold  gg pinom Jertem Usepn “Usem 8121ouod [fe aimded o) JUsIINS Aurenb sayem
$|020]01d dN3D  ononisuod 9ULl spuod Buimes ureluod pinom swueld Buiydyeq 81810U0d Byl e JSH SSIWIUIN -+ jO uoljelonslsd ‘8L
parelabanal aq pjnom 1o ‘uonelaban aAleU ureIuod Iayie
dW30 Teyl sease UO Und20 Jou pjnom Buldny-al pue adueusiurew
pue dW3D uonesado ‘giqissod  asaym  ‘(Sauiginy  yleausaq Seale  puels-piey
urno jss dN30 pueu Jusuodoid  jo agepns peos pasodoid o Bunsixe "9'1) Sease puels-piey uo Arenb Jayem
$|02010.d pue N30 01onisuo) SUL jno pawsed ag pjnom Aisuiydew Jo Buljjani-ai 1o aoueudUR e Sl SSIWIUIN - JO uoirelouslsQ LL
diN3O
pue 43D uonelado
ul 1IN0 18S dn3o pue u wauodoid s|jids uogqUed0IPAY JO ¥SII SasIWIUIW Alrenb Jayem
$|020104d pue dW3D  0nldnisuod UL  jey Jauuew e ul paurelurew pue pajelado ag pjnom ABulyoe|y e JSU SSIWIUIN-+ O uonielouslad 9L
diN3O
pue diN3D uoneiado
ur Ino 18s dn3o pue u wsuodolid SIUBWAAOW B)ISUO Airenb Jarem
$|02010.d pue N30 0ndonasuo) UYLl  asiwuiw pue sjiel) paysi|geise Moj|0} PINOM d1ISUO SS[JIYSA || o Sl 8sIWIUIN - JO uolelouslsQ ‘SL
suwuad juens|al INoYyIM saul] abeurelp J0 SIdAL ‘S)8810
‘aysuo ojul pabreyadsip 10 aq pinom Jayem oN ‘ybnos Buiag sywiad
asnal 1URAS[3J INOYNM SIBAL IO SY9310 WO} Pa2IN0S aq PINOM Jarem
asiwixew ON ‘paJinbai unowre [e101 8yl aonpal 01 9|qissod alaym pasnal
‘asn Jarem u Juauodold  gq pjnom 3| ‘swep dUSUO BuIPNjOUl SIVINOS [BI0| JBYI0 Se sa||ddns [eoo uonoesxs
SSIWIUIN dN3D  0ndnasuod UL |jam se (AoJawod) 810q 3)SUO Ue WOoJ) Pa2IN0S ag PINOM JaTep) e ajo|dap 10N 131eM\ RZA
elallD Bunipny BuiwiL Ag syse} uolreBIN aA1v3[qo 1oedw]
ABo|oIpAH 0T'C'6
's|0o0304d 8
JueusUrew
uawasea
pubsuel pealids
ynm wsuodolid uonelaban Buiyoeolous Jo ymoiHal Jonuow o} pajoadsul 1o uomubi aay
aoueldwo) dN30o uonelado 8yl Ajeopouad ag p|NOM SUBWASEd UOISSIWSURI} PEaYISAnQ e SYSU SSIWIUIN  JO XSl 8sealou| ‘el
eldID Bunipny Butwiy Ag sysel uoleBin aAnoalgqo 10edw|

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu ove [eui4
(00Z woopueT) T ‘|OA UORINASUOD
pue SI0S UIYNIM pauleluod  saullepinB  sonoeld  1sag
ay1 Aq papinb ag pjnom saonoeld juswabeuew Jsjem pue |I0S e
seale asay) WoJj youni Jo} fenuaiod
ay] aonpal 01 (Jejiwis 1o sajeq Aey) ‘Buiousy IS yum papung aq
PINOM S3I}IAIIOR UONINIISUOD JO }NSal  se pajelausalb sajidyo0ls e
sAemiayem JIa1ua pue 199]|02 0] JUSWIPSS 10}
[enualod sI alay) Janalaym pajeisul ag pinom sdesy JUSWIPSS e
:suoisinoid Buimojo) ayl apnjoul
pinom uejd syl ‘ue|d Juswabeue|y [RIUSWUOIIAUT UOIIONIISUOD
dd3s 0l u Jusuodoid gy jo ued gns e se (dDIS) Ueld [0J1UOD UOISOIT / JUSWIPSS Aurenb Jayem
souslsypy diN3O  OnONASUGD SUL  jewuo) e Jo Led se pajjosUOD BC PINOM UOISOJS puE JUSWIPSS ASU SSIWIUIA-+ 40 uoeIouSsd 'c8
uononIIsuod 03 Joud
109(0id ayy 1o} patedaid ue|d juswabeuely [elUBWUOIIAUT
uoIIdNIISUOD Byl Ul Papnjoul g pinom suoiesyioads asay |
ISNp |0JlU0d 0] SaAneulaye uoissaiddns 1snp [edlwayd Jo
sjurejdwod Jarem 0} ssadoe ajenbape Buiney pue pasinbas s uoissaiddns
isnp u usuodold jsnp usym BulWISISP 0} Sueaw ase 1snp bBuyonuod o Arenb sayem
SSIWIUIN diN3O  ondnasuod SULl  renua) -pasinbal aisym N0 paued ag pjnom uoissaiddns isnq e JSU SSIWIUIN JO uonelolslad ‘18
uonoNASuUod
parelshianal jo jusuodoud aseyd uonaNASU02 3y} Jo uonajdwod ay} Anrenb iarem
pue a|qels dAN3D  uons|dwo) UL e parelpawal Ajn} aq pjnom seale jue|d Buiyoreq a1a1ou0d By e JSU SSIWIUIA- JO uonelolislad 08
asnal 91ISUO 9I19YMas|e aseq peol ay) Ul papua|q
asiwixew ag 03 jueld Buiydreq ay) wouy usxel aq PINOM [eld1ew a)1Sem
‘alsem u uauodold gy *aysuo paindBUBW aSE] pPeos Jo uononpoid ayy Ul pasn Arenb sayem
SSIWIUIN dNID  ondnasuod 9Ul pue puod Buines ay) wWoil palanodal ag pjnom abpn|s a1Sep\ e JSH 8sIWIUIN - JO uonelouslad 6L
el181lID Bunipny Burwiyl Ag sysej uonebnin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu e [euiq
Buuoyuopy e
uonelabanay e
uonesijigels e
uonesedaid als e
:Buipnjoul syJom uonelolsal Joy sjod010.4d 1IN0
dds o u lusuodoid  jas pjnom siyL “ue|d Juswabeur [eIUSWUOIIAUT UONONIISUOD Aurenb Jayem
‘sBuimelp uonodNISU0d
8yl Jo wuswdojgAsp Byl YuM uonodunfuod Ul PasIASp
8q p|nom sainseaw pajelag ‘asnal Buisiwixew Ag pasiwiuiw
aq p|NoM asn Jarep\ “pajuswaldwi 8q PINOM Jouni a1esjusd’uod
uey) Jayres asladsip 01 S9[eMs Se Yons sadinag Juawabeuew
Jalemalsem  pue  Jalemuwlols  Joj  sanbiuyossy  sonoeud
S92IA8p U juswabeuew 1sag JO asn ayl aslwIXew pue ‘1a1emalsem
swabeuew pue Jayemwlols ‘Alddns Jeyem Jo Swua]l ul dUS ayl JO 3J2Kd
1arem uonelado Ja1em [e10] sy arelBajul 01 wie pjnom syl ‘sue|d uswabeuel
donoeld dW30 pue u Wwauodold  jejuswuoAUT [eUONEISdO PUB UONINASUOD B Jo Led Se a)is Arenb sayem
1sed pue JW30  0ndNNASU0D UL sy Joy padojanap aq pnom Abarens jusawabeuey 18l Y e JSHU SSIWIULIN--+ 4O uoljelolslad ‘€8
el181lID Bunipny Burwiyl Ag sysej uonebnin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu e [eui4
sprepuels
[IoUNOD 0} wauodoid sprepuels Aurenb 1ayem
dousldypy dN30 uonessdo SUL  1bunoo uejyoeT saddn 198W PINOM ‘pajfeISUl Ji ‘SWalsAs ondag e AU SSIWIUIN-+ 40 uoeloussd L8
spiny
c_mUEoo d paoadsul Aleinbal ag pjnom suoisinoid £ b
0} wwm: ope q jusuodold  gyipnung “yes| e Jo JUBAS AUl UI paUreIUOd AjIN} 8G P|NOJ |10 H[enD JS1eM ]
ulpung dN30 uopelsdo SUL 1o sjunowe ay) Jeyr aiNsus 0} PapuUNg dg PINOM BINPNAISEHU| e ASH SSILILIA-+ O UoReIoLR1ed 98
SI [)1ds 8y Jo asn 8y} Ul paulel) aq O} aJe Jels als
JO Jaguinu / “d1s 8yl 1e paJols ag pinom Sy [[IdS uogredolpAH e
sjueln|jod Aue Jo sso| Juanalid 0] papung
9Qq pue ‘paynuspl ag pjnom seale abeiols |an) / [eJWBYD e
paynou aq
pinom Y43 ay) uaym arelolp pjnom ueld siyx ul sjoooioid |ids e
[eusrew
Jids Jo [|esodsip pue ‘pajdde suonoe aAINJ81I09 ‘PalINII0
ids ayl yoym ur eale [esauab ‘ids awnjon arewixoidde
9)1ds a1sem Jo [edlwayd Jo adAl ‘|ids jo arep pue awi apnjoul
pinom [ids JO JUaAd 8y} Ul PapJodal 8q PINOM eyl uoneuliou|
‘papiodal 3 nom sassadoisd dn ues|d pue juane
‘paiinba pap q pi [0 pue 1] UL o
se vd3 ay) Jabeuey uonanisuo) ay) 01 pauodal aq
Buiajoaul pinom ‘ids jo adA1 1o azis Jo ssajpJebal ‘sinddo Jey) jids Auy e
‘Ids suolepuawWwWodal siainjoenuew Yim Aidwod pjnom
0 mmcome [esodsip pue uopedndde JiBY} ‘pasSn aie S[EOWBYD BIBUM e
pidey
a|ge|ieAe Ajipeal pue aliS U0 paledo| g PINOM SaLI0IUBAUI
s||ds [eolwsyo e Joj (SASW) sieays eled Aiejes [eusielN e
SSIWIUIN
INJ20 pjnoMm a1sem/[edlwayd snopJezey Jo snosabuep e Jo
“ueld lids e i uejd ayy Bunuaws|dwi Joy a|qisuodsal suosiad Ajpuap| e
_ow_coo J :pinom 3| *ue|d —
s o u uBuodoId 15 ya6eURY [R)USWUOIIAUT UONINIISUOD By Jo uejd-gns e se Hrenb Jsrem ]
aoualRypY dN3O  OBdNASU0D UL ‘yeiq jonuoD |1ds e Juswajdwi pue aredsaid piNom 10}9B[UOD BYL ISU SSIWIUINL-+JO UoRelolseq S8
el181lID Bunipny Burwiyl Ag sysej uonebnin aAnoalgo 10edw

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu eve [eui4

SHI0M JO 8oueApe
Ul [|oM umous| ase sainod abejney pue Buiwi BuluoissIWWoIap

“mwﬁw__ __omm LOONASUOD uauodol pue uoOBONJSUOD Jeyl aINSUS 0] SaLUdD  uoieWL.IoUl mm:_\w_%%
.H\A%.w__ o ! ou__o: H ) ‘! TOUER (e U (T Sslel] (et (o) Az TES) [UIR Sl uondnusip asiwiul uo o_m. _ :
|SturL dod } Jolid ui ug|INS9 "SIUBAS [J0]| UNM S3IIIAIOE UORONJISUOD SJeulpio-0) o W P SSILIUIA 3y 6
uosrel| pue R ) Awouoda
el p Jo saseyd HuIUOISSIWWIOIBP PUB UOIRINIISUOD BY} Ul Sal|ioe}
uoneauhou uonoNASued wauodoid Bulnioeinuew pue SI010eU0D [B20] JO dSn 8y} asiwixew 0} fesodo.d 40 109449 [€90]
ArauiL dea 01 Jolid sul saneuasaldal Aisnpul [ed0] yum asiel] pjnom juauodold ayl e aANsod asiwIXe U0 1094V 16
el81D Bunipny Buiwiy Ag sysel uonebnin aA1193[q0 10edw|
oIWOU093 ZT'2'6
91ISUO sanIAioe uonelo|dxa
0] Se |[@m Se sajApde [einyndoube aunnos 01 yiog auaq
JO 8q 01 A|2YI| aJe Speos SS920e 9Sall JO [eJaASS ‘paurelal
mm_m_%w__ wmm usuodos ale urelal 0} ysim Aew Asy) reyr speol ssadde 108foid Aue reyl co_Hme_xcm“
Heoun ! d  ainsus 0 ‘uonelljigqeyas 01 Joud sispjoy ases| [elsulw JUaLIND _ : .
AlpuitL dod  uononasuon auL pue SIBUMO pue| PBAJOAUI BYI YUM aSIel| pjnom jusuodoid ayl e SSOJ0E SEllioed UM IDIUOD 06
. saniAnoe uoielo|dxa pauueld yim uoneloidxa
Lol mo__ __ooc usuodos aJapdiul Ajressadauun jou saop welboid syiom sy ‘sqissod .HEm_:_E
Heoun ! d 2JIaym 1ey) ainsua 03 ‘eseyd uononnsuod ayy Buunp siapjoy _ : .
AjpuitL d0@  uondnasuoy auL 9Se9| [eJaUIW JUBLND BY) Yum asrel| pjnom jusuodoid 8yl e IJUOS SSILIUIN-+ LM IDIUOD 68
mm_m%w__ wmm uonoNJISU09 uauodol SEEe] L@ o) Sl ) co_ﬁwwm_xh
" X Hn noniy ! d Joud ‘InoAe| ainjonaiselul pue aulgin feul e Buipiaoid ‘siapjoy _ : .
oL dod 01 Jold auL 9Se9| [eJaUIW JUBLND BYl YuMm a8srel| pjnom jusuodoid a8yl e 1IJUOY SSILUIUINL+ LM 121BUOD 88
eLBID Bunipny Burwiy Ag sysel uonebiin aA93lqo 10edw|

CO_Hm._O_QXO [CIQUIN TT 26

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu

e

‘saired aa.1y) 8say) 0] 8|geIISap SaW02a( uondo
SIY} JI ‘UuonoeiIe ISUNO]l B Se wie) pum a3yl jo juswdojanap

paunba) d Jusuodoud 8y} 10} MOje 0} |19un0D alIys uejyoe Jaddn pue Aunwwod Siausq Sshnoe )
Se uoster] dod uopelzdo UL 5y ‘siouMOpUR| PAAJOAUI BU) UIM 3IOM PInom jusuodold syl e SSIWIXeN [BI0] UO 1084V L6
S)I0M JOo ouenpe
ul []oM uUMmouy ase salnold abejney pue Buiwn BuluoISSIWIWOI3P
uostel| pue pue UOIONJISUOD Jeyl SINSUS 0} S9JU3D ORIl
uoneoyou uonoONIISU0I wauodoid JONSIA [€20] SUI LM Bsiel] pinom pi Aid Wwies puip sbuey uondnusip saniAljoe
AwiL dod 03} lold UL ygno ‘sjuana [e20] LM SBNIAOE UOBONISUOD 3JRUIPIO-0D e SSIWIUIN- 8901 UD 1034V 96
eSO Bunipny BuiwiL Ag sysel uonelbiN aA03lqo 10edw|
WS1NOL ¥T1°2'6
AKaijod
[lounod yum
aoueplodde
ul ‘panaiyoe
punj jo OS ue|yoen
SuonIpuod Jaddn
pue oy ym "2’ %7’ uonoas ul pajuasalid se welibold Juswadueyug Slsusq
junowre U0 UONIBYNSUOD  UONJNASUOD wauodoid AUNWWOD & 10 Aem A soedwl ANUNWWOD SSIGADE 10 uonngLisIp UOISIAIp
wawiaa.by Ul dod 01 Jolid suL JOPIM 10§ [enualod Sy} SSSIPPE PINOM Wiey puim abuey us|ne e 9|qennb3 Aunwiwod 56
uoirewIoul
jJo uo uonew.oul
L Jauodold a|gejrene Apignd apew aq pjnom wie) puim sjeinooe UOISIAIp
AsuinL doa uogesdo sul ayl Jo uonesado ayl Buunp pa1das|0d uonewuoul Buuoluol e SpInoid Aunwwod v6
uolrewoul
Jo uo uonewJoul
eulwassIp uonINJISUOI wauodoid s1oeduwi wiey pum a1einooe UoISINIp
AlpuitL dod 01 Jolid Ul yo uonew.Joul Juspuadapul pue 8|gISS82Je JO co_u.mc_Emmm_.n_ . apInoid Aunwwod €6
eLBID Bunipny Buiwiy Ag sysel uonebiin aA193[q0 10edw|

Buidqom ALlUNWWOD £T°'2'6

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu Sie [euiq
‘safJaA peol pue speol paldsye uo
sanAnoe [elnynaube yum asualapuslul JO XSU 8yl 8anpal 01 aq
pinom wre ay| -sauinbui Jayuny Joj wuiod 198109 ® Jo uoisiroid
pue Buisiianpe Jo Wioj 8yl Ul 8g pjnod siyl -Buluoissiwwodsp asn
pue uononsuod Buunp pasn aq 01 sainol pue Buiwin ayl Inoge puej [ed0]
uopeayhou suodo.d uonewloul apinold 0} ‘speol ssadde Hululolpe sisumopue| pue Juaind
AwirL S ) eyl siaumopue| Buunoqybidau yum uayeuspun agq piNOM uosiel] e uondnisip SSIWIUIN - UO 108y €01
uononnsuod Buunp adeass 03
3|ge 10U aJte 3o01s BulNsua pue uoisl|j02 Jo} [enualod Bulonpal asn
uostel| pue e pawie si siyl ‘saseyd BUIUOISSIWWIOIBP PuUE UONRINISUOD pue| [e20|
uopeoyhou wauodold a8yl Buunp Sau0z UONONISUOD UIYUM SS3822e X2J01S 10L]Sal jusund
ApwiL diN3O  UoRINASUoY UL SIBUMOpPUE| PBAJOAUI UUM UuSMeuspun ag pjnom uosier] e SYSU SSIWIUIN - U0 103l c0T
asn
dyds pue| [e20]
urino jes auodold BuizelB pawnsal pUBISYIIM 0} |qe aIe SaJelns ua1Nd
sl0d010.d diN35  UoBNASUOD sulL |jnun ‘pareyjigeyal Buieq sease woly paloLISal 8q PINOM XI01S e S}jsus(q SSIWIXeN U0 103V ‘TOT
uonoNIISU0d
Buunp paginisip Sease Jo uoneyjigeyas syl Joj sjodojoid
alelolp pjnom yaiym uejd uonelolsal ais ay) ol parelodiodul asn
ag pnod syl -uononpoid aumsed ul Aalsolsiepun 8yl puej [ed0]
paunbai wauodold J0 1usuodwod aAeu ayl Buoueyua Jo Aujigissod ayl alojdxa us.nd
Se uoster] dN3O  UoRINASUOD UL g SISUMOpUR| PBAJOAUI UIIM UdXYeuspun aQq P|NnoM uoslel] e Sjjauaq SSIWIXelN U 108jy ‘00T
asn
seale aijen ybiy uiyum puej [ed0|
diNL O} wauodold pue sayouall pareAedxa Jeau ‘gidwexs o4 “Anful %001S ysu jusund
SdusIBYPY diN3O  UoRdNASUoY UL S| 9J8Y] 9I8YM Skale SHIOM W04} PalolISal ag PINOM I01S e uondnisip SSIWIUIN - UO 108l '66
Slaumopue| pajoaye 0}
a|gelswi) uonodNSuUod e Jo uoisinoid pue sywi| paads ajes 10} asn
suoneayoads apnjoul Aew asay] ‘Buizelb ag Aew »201s alaym puej [ed0]
diNL O} wauodold  gnpo; ssaooe Lo el UORANASUOD o) Suoisincid SpnjUl a2
douslsypy diN3O  UoRINASUOY Syl pinom pue padojaAsp ag pinom ue|d juswabeue ojel] ¥ e uondnisip SSIWIUIN U0 103)Y ‘86
BLBILD Bunipny Burwi Ag sysel uonelbinin aA03lqo 10edw|

s1oedwl [einyNolIbyY GT'2°6

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu 1724 [eui4

(s>1o0m peol
apN|oXa piNOM SIy} - BaJe S}IOM 3yl WO0J) Papnjoxa ag pjnom

uostel| pue 3201S ‘BUIUOISSILIWOIBP pue UoIdNIISU0D Bulnp) uoRINIISUOD 201s
uoneaunou u Jusuodold  Buunp juswoebeuew XJ0}S pue pue| 0} UOHe|dl Ul Jels Jo suos.ad
AlpwiL diNFO  ondnasuod 9UL  uoponssuod pue sidumo Auadoid Usamiag JNJJ0 PINOM UOSIEIT e  SYSLI SSIIUIA jo Alajes ‘90T

safuawe pue WooJ [0Jjuod
B9yl Ul |sdueusurew Buunp pue uoiRINISU0d Buunp SiaxIoM
0] pue wWoJj aly Jo uoubl ay) Jo Ynsal e Se ¥su 3yl asiwuiw
0] padojanap aq pjnom sjod0joid Alsjes pue yieay ade|dyiop e

ue(d A1ages pue yieay ayi Jo
Buialg pajrelap e apnjoul pjnom uoionpul syl uswAojdws Jo
Aep 1S} J18Y} UO BMIS BY} 0} PaIONPUI B O] aJe SIHIOM S ||y ®

pajuswa|dwi aq pjnom Aayes
J1ayl Joy Aljiqisuodsal axel 0] SIayiom 1oy Juswaldinbal ayl Jo
sJapulwal pue juawdinba pue sjodojoid asuodsal Aousbiawg e

sanAnoe oyoads Buunp
Aleuonels ulewals 0] alnonaselul d|gqeus leyl sainpadoid
pue Buiylo|d aAndal0id ‘SwBlSAS 1Salle (e} ‘Sluresisal Se yons
‘saonoeld aoe|d iom plepuels ajelodiooul pnom ueid syl e

‘Areuonippy "sxiom
UOIIONJISUOD JO JUBWSUBWWOD 8y} 0} Joud pasedasd aq pjnom
spenbajes ajeudoidde pue HulINI20 sprezey paynuapl 3yl JO SYSI

3l ‘SYJOM UONONNSUOD UM paleloosse sprezey Buijnuspl ‘ueld 3001S

dS%®H 01 u uauodold  juswabeuep [elUBWIUOIIAUT uOondNAIISU0D a8yl jo ued gns e Jo suosiad
aoualaypy diN3O  ondnasuod SUl se ‘pasedaid aq pinom (dSH) ue|d A181eS pue yijeaH pajielsp ¥ SYSHU aSIWIUIA 10 A1ajes 'G0T

eLIBID Bunipny Buiwiy Ag sysel uonebiin aA1193[q0 10edw|

SaI1IAI10B U0119N1ISU09 :A19jes pue yljesH 9T°2'6

107BUIPIO-0D | NF dU} YNM
uosrel| pue uone)nsuod Buiobuo apnjoul piNoMm Sy “Peos ayl

JJO 9A0W 0] SISPLI MOJ[e 0} SISpLl 10} Jeajd peod ayl Jo abian ayl asn

d Buidasy Buipnjoul pouad uononnsuod ayl Buunp [rell [euoneN puej [ed0]

diNL 0} q Jusuedold  uiyusiusalg sy Buisn siepu esioy ebeuew o) sainpadoid Juaund
SJuaIaypy dN30 uopelado eyl urejuod  pinom  (dNL) ueld 1uswabeuely oiel] 8yl e SYSU SSIWIUIN U0 103))V Y01

eLBILD Bunipny Burwiy Ag syse1 uonebniy ETNIRE][efo} 10edw|

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu YA 24 [eui4
suoIsSN|ouU0d
uodal |
eoluLo8109h q SauIgIN) 8} JO SdUBRUSUEW pue %003s
0l U usuoedold - oneersur sedoud pue suigin sjqeIfel € JO 8210YD ‘UONONISUOD losuosiad
souaisypy dog  omonasuoo UL Buunp edmpe [ealuyosl0aB punos Juswaldwi pue urelgO e SYSU OSIILIA j0 fopes  'T1T
eLBID Bunipny Buiwiy Ag sysel uonebiin aA93lqo 10edw|
saulqini Jo \Q___Qmuw :KN1oJes pue yljeaH 8T°'2'6
Buluueld Jjo
Juswuedaq
peol Jo ayl
uo13929s sy} pue v1y Buluue|d jo wawuedag ayl pue V1Y 8yl YIM uoieynsuod
e WENRIIT aylyum u ul padojaAsp 8Qq PINOM SUIBOUOD SSalppe 0] Salnseawl 5001S
MOpeUS  0lje)NSuod woauodolq [epawal Aue pue BHuuoissiwwod Bumojioy paloyuow aq 10 suos.ad
SSIWIUIN ur gwao uonelsado 8yl Ppinom peoy abuey HBuisn SISLOIOW UO S}08Yd Jaydll} MOpeyS e S BSIWIUIN 10 Aioyes ‘01T
juasald ale suonipuod asauy} 50018
JaAauaym umop nys Ajjeanewoine sauiginl puim [enpiAipul pue 10 suos.ad
swurejdwod wauodold WaIsAs |0.u00 8y} ol pawwelfoid-aid g piNOM SUORIPUOD 0] 90uesInuU
ASIWIUIN dN30 uonesado 8yl ‘sluspisal 0} djuesinu B 3C 0} punoj SI ISYJl|} Mmopeys j| e SYSII 9SIWIUIA \b&.mw ‘60T
eSO Bunipny BuiwiL Ag syselr uonelbiN aAnoalqo 10edw|
19911} mopeys :A1vjes pue yljeaH /T°2'6
3201
dS™®H 01 wauodoid ue|d A1ajes pue yijesH Jlo suosiad
aduaiaypy diN3O uonesado 9ULl e uonealdde ayy ybnoiyy pabeuew ag pjnom Alajes sakojdwg e  SySL BSIWIUIA jo Alajes ‘80T
(spouad papuaixa 201s
dS®H 0} u uauodoid  joy uado ya| si youas ayy uaym -a°1) aignd [esduab aus jo Alayes Jo suosiad
dduaisypy dN3D  oldnnsuoc) SUL syl 01 XSu B SI aIay) 2I9YM pa|[eIsSul 8q pjnom Bulous) BS e SYSII aSIWIUIN 10 fafes /0T
el81ID Bunipny Buiwiy Ag sysel uonebnin aA193[qo 10edw|

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu 8¢ [eui4
dIN3D
u1 10 18s u  juauodold SUOMIPUOd
S|020301d diNFD  ononasuod dULl  Jayream Bulrenaid wouy pajosiold ag pjnom sa|id)d03s 1oNpoid e SYSH SSIWIUIN Ayenb iy 21T
paiinbai JI pajuswajdwi aq pjnom (sAeids 1ayem ‘63)
dN3D uoissalddns i1sng ‘paltonuow AjensiA agq pinom saus ajidy001s
ul no 18s u  juauodoid je sjaA9) 1SN@ ‘ISNP 99NPaJ O} PUNOC SSIMIBYIO 10 Papaas
S|020}10.d dN3D  ondnjsuod 93Ul ‘opseld yum palanod ag piNom Se pajidyo0ls [euslew Auy e SYSU SSIWIUIN Ayrenb iy 9TT
alls abelols
|y areudoidde ue Je Jo pasodsip pue aus a8yl WoJ} pPaAOWSI
aq p|nom |1osgns ssaaxa Auy ‘Bunrew anl ‘sjdwexs Joy ‘Buisn
pasijigels ag 01 paau pinom [osdo) ‘sadojs daais uQ ‘Buisiiusy
dN3D pue Buipass Joj yidap [euibuio su 01 pasejdal pue pajidyo01s
ul no 1es u  juauodold g pinom SaNS UOREABOXS Byl wol [10sdo} |y °sasodind
S|0d0301d dN3D  ondnisuo) 9Ul uoneyjqeyss Joj jlosdol woi pajeredss agq pnom [I0SgNs e SYSH SsIWIUIN Anrenb ary ‘S1T
BLBIID Bunipny Burwiy Ag sysel uonebiin ETNIRE](o]o) 10eduw|
Alupenb are :s1oedwi [eaIsAyd 0z2'z2'6
a|gissod alaym paonpal aq pjnom juawdojanap
ayl Jo 1edwi SAEINWND Byl ‘YINOS Byl 0} pue s
u 3y} uo uasald sI ainjoniseljul uoissiwsues AloL1o9je Bunsixa
olssiwsuen q BAISUBIXd YBnoyl|y ‘swlio} pue| pue s|ios 0} sysii areudoiddeul 5 SWway
peayiano uonoNASUod — JUBUOdOId ;i " ynsa) jou pinom 1 aseym pue ajqissod aseym  pasn obejlisy o
[BUWIUIA dod 0} Jolid UL 5q pinom uoissiwsURL pEAYISAD UBY) Jayres punoiBiapun e SASU SSIWIUIN - uopelouRled  YTT
1081y swiayl
adeospue] uononisuod  juauodoid eale aU) JO sanjeA abelsy oy abejuay Jo
wioy youbis dod 0} Jolid SUL ) sjeudoidde aq pinom INojod pue sfeusrew ‘ubisap Buiping e SYSH SSIWLIUIA- uonelousisa €11
uostel] pue S81N0J SS9JJe Sway
uoireaynou u  auodold abelay Jo
[euy jo Anwixoid sy Jo 30O dbeIdBH MSN 8yl pue [1PUN0D :
AlwirL dog  OBonAsuoy UL sareminn-uINginoS ‘Iounod anys uejyoeT saddn ayy wioj| e SYSU SSIWIUIN-+ uoRelousls - ClT
BLBILD Bunipny Burwiy Ag sysel uonebiin ETNIEE](o]o) 19eduw|

abejliay 2140ISIH 6T'C'6

MSN 8buey ua|ino

‘wied puipy pasodoid JUSWSSISSY [elUSWUoIIAUT



[ejuswuoliruaybu 612 feui4
(00Z wodpueT) T ‘|OA UONINASUOD
pue S|I0OS UIYIM pauleluod  saulepinb  aJnoeld  1sag
ayl Aq papinb aq pjnom saonoeld Juswabeuew Jajem pue [0S e
seale asay) Woly jjoun Joj [enualod ayl aonpal
0] (rejiuiis 1o saeq Aey) ‘Buiousy IS YuM papung aq pinom
SaNIAlOR UOIIDNASUOD JO }nsal B se pajesauab sajdyo01s e
Sylom
uoI39NJISU0? JO uons|dwod 8y} Je N0 pPaled 8ag PNoM punoib
pagJnisip JO uoneljigeyal ‘alowlayung uondonisuod bBuunp
a|gednoeld Se UOOS Se UaMeuapun aQq Pp|NOM uonesliqels e
uoirelaban ajgels Jo seale 0} Jounl abreyasip pjnom asay
‘youail ay} Jo ainsojd Buimojjo} ‘sreudoidde se ‘aulyoual) ayl
SS0JJ® pajeIsul 8g pjnom s)ueq %2ayd sadojs 1adasls ayi uQ e
sAemiarem Jajua pue 129]|09 0} JUBWIPSS 0}
fenualod s alay) Janalaym pajelsul ag pinom sdes) JUsWIPES e
:suoisinoid Buiwmoljoy ayr apnjoul
do3s o U Jueuodold pnom ued siyL (dD3S) UeId [013UOD UOISOIT / JUBWIPSS
2ouaIaYpPY dANTD  ononisuod SUL  |ewio} e Jo ped Se pajoAUOD B PINOM UOISOIS pUB JUSWIPSS SASU SSIWIUIN Aurenb iy z2T
se|dwod
1shp u jusuodold
[ewiuiy diN3D  ononasuod ayL palinbal 818Ym ‘SOJIS UO paj[eIsul 8q PINOM S8y IsNg e SYSU asIWIuIN Ayenb ay 12T
uonealnou u jusauodold Bunse|q o3 Joud
Apwi L dN3O  ondnisuod SUL  pawuJojul 89 pjnom samAoe Bunse|q JO WXT UIYIM SSJUspISay e SHsH SSIWIUIN Aurenb ny ‘0cT
saullepinb
OD3ZNV 0} u  usuodoid sjuswaiinbal Aiolnyess ueas|al [[e yium aduepiodde
aduaIBYpyY dN3O  ondnAisuocd UL wu no paumred agq pnom ) ‘painbas ag bBupselq pinoys e SYSH SSIWIUIN Aurenb iy 61T
ue|d
uswabeueN UOIIONIISUOD BY} Ul pajielap aq pinom palinbal
dN3D S| UOnoe UBYM aulwlialep 01 sueal\ I1snp Buneisuab sealse
ulno 1es u  suodoid sylom 0] pajdde pue sjgejieae ag pjnom uoissaiddns isnp
S|0J0301d dAN3D  ondnisuo) SULl  eaiwayd aAneulsle 10 1Ued Jarem e spolad Apum ‘Aip Buung e SYSH SSIWIUIN Ayrenb ary ‘81T
eLI9IID Bunipny Burwiy Ag sysej uonebnin NI RE] (o6} 10edw|

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu 0S¢ [eui4

Sso|
saullepinb wiojpue|
003ZNV 0} u  jauodold palinbai s1 Bunse|q §i 01 palsype 8¢ PINOM SaIUBPISSI jo Aungels
adualsypy dAN3D  ohonjsuod Ul e j1oedwi bupselq jo |onuod Joj sauldpINB DDIZNY e SHSH SSIWIUIN 10 ssO| JIos LeT
SSO|
eale wJojpue
|aduequnisip u  jusuodold 9|qgissod alaym ‘seate paginisip jo Aungers
SSIWIUIN diNFD  0ndnAsuoD SULl Apease 0} pauyuod ag P|NOM SYIeJ} PUB SAIN0S SSIJY e SYSU SSIWIUIN 10 sso| JloS '9CT
Sso|
wJojpue
do3as a u  jusuodoid jo Aipgess
aduaIBYpy dN3O  ondnAisuocd syl Anjigels sy} 9oueyus 0} papelb ag pjnom syoeil e SHSH SSIWIUIN 10 SsO] |IoS ‘SCT
2)ISuUo Sso|
llos doy Jo pasnal 9g P|NOM SPIOS pue Jayem aisem ‘s|qissod aIsypn wlojpue]
shemiarem u Jusuodoid -gys |ypue| panoidde ue ui Jo ‘josdo) ay) JO [9AS] SUl MOjaq jo Aungess
uo 108je ON dN3O  ondnaisuocd SUl ‘ease pajenedxs ue ul pausodsp ag PINOM USEM 8}9JoU0D) e SHsH SsIWUIN 10 ssOQ] Jlos ver
BLBIID Bunipny Burwi Ag syselr uonelbiN aAN23lqo 10eduw|

swJojpue| pue s|i0s :s1oeduwl [e21sAud 12'2'6

asn Ul Jou uaym
Buipl 10 Buiuuni Y| 8Q 10U PINOM SB|DIYSA pue Alsuiyoepy e

pasIWIUIW aJe SUOISSIWS ey}
0S paurelurew aq pjnom juswdinba paslLolOW pue S3RIYSA e

pasn
9g p|nom spiepuels uoissiwa yum jueldwod Aisuiyoew Alug e

:9pNjoUl PINOM 3S8Y ] "S81IS 8] SS0J0R pue Wolj

diNLl 0} U Jusuodold ‘o) sjuBLIBAOW SJIIYSA JO JaGUINU By} 3anpal o} saibarens apnjoul
|dusIsypy dNFO  0ndnAIsSuoD UL pjnom pue padojanap aq pinom (dINL) ue|d 1uswabeue olfel] v SHSH SSIWIUIN Aurenb iy €21
eLI9IID Bunipny Burwiy Ag sysej uonebnin NI RE] (o6} 10edw|

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu

1S¢

parelabanal
[eusiew pue ‘jlosdol yum paysiuy ‘(Jaumopue| syl yum uswaalbe
psjeneoxs d uo) als uo suonedo| areudoidde ul Jo pasodsip aq pinom Buliok S[elsiew Jo N
J0 asnal U Jusuodold  p 1w sniding “ajqissod aiaym sBunooy 1oy syebaibbe se pue uljoAdal ssiwixew uopelaus .
wnwixew dN3D  ORonAsueD SUL  yoponnsuos aseq peos Ul pasn ag PiNOM [eLdjew pajenesxsy e PUT SISEM SSIUIUIA eIseM cel
uoielabanal yum isisse
0} (SpeO0J SS9298 pue Seale pueispiey JaWwoy Jano Auejnonred) S[elsiew Jo
0] pajaype u  juauodolid als oyl U0 pesids ag PINOM UONONANSUOD BUIMO|O) pue BuijpAoal asiwixew uoneiauab
dds diN3O  OBONASUOD UL yoponnsuod Buunp axs uo pajidyoois aq pinom jiosdoy sniding e PUE SISEM SSIWIUIN oIeM TET
d d [1ouno) Aq 01 paaibe Ajioe;
[eSO qu__u uopelsdo d a|qelns Jaylo Jo swue|d wsawiean abemas 20| ay) 1e pasodsip N
panoidde dN30 pue U usuodold 54 pinom sempioey 19)101 N0 dwind sJ01oeNUOD WO abe|NS OISEM JO uophelaus )
ounog — pue diN3O  ORONASUOD UL pue siesiom eysuo oy papinoid 8q pinom samjioey ooy e  [ESOUSIP dreudoiddy SISEM - 0gl
p
auawajdwi
AyaresaiH
21SBM
‘Payhuap! uonelsado q Sa)uad [esodsip a1sem 5
sweans dN30 pueu  jusuodoid paresado |1ouno) 1e ‘ferosdde s 1ounod yum ‘jo  pasodsip d wmw@% Qho uopelisus )
9ISEM  PUBdANID  ORINASUOD SUL  5q pinom saisem uononiisuod [eiauab pue sieuarew Buibexoey o [ESOOSIP SfeLd0IddY oIseM 6l
p
ajuswa|dwi
AyoJelalH
21SBM
‘Payhuap! uonelsado d (wniuiwnpe pue sonse|d ‘sse|b 104 "H3) Bullok S[eLaeW Jo N
swesis dN30 pueu jusuodolid papinoid ag pinom sajoeidadal sjeuslew ajge[dkoal areledas uljpAval SSilixew uopelisus .
S1SeM pue diN35  OndNASUOD UL -5gissod Jensusym pajokosl 10 pasnal o pinom aisepy e PUB SISEMSSIWIUIN SISEM 8¢l
BLBILD Bunipny Burwiy Ag sysel uonebiin ETNIEE](o]o) 19eduw|

mHomQE_ 931IN0S9Y 22°¢'6

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu

[4<14

[euld4

‘paiinbai
Se vYd3 ayl
Buinjoaul
‘Inds

0] asuodsal
pidey

"s||ids
SSIWIUIN

‘ueld
|041u0D
Inds o
2oualaypy

dN30
pue diN3D

uonesado
pue u
01oNIISuU0D

pauiou 8q pinoys vd3 8y} uaym areiip
pinom ueld ayp uil sjoo03j0.d [jIdS "paplodal ag pjnom sassaloid
dn ues|o pue Juana ay] “Jabeue|y uonoNNSUOD ayl 01 pauodal
ag pjnom ‘|ids jo adAl 1o azis Jo ssa|ptebal ‘sindd0 Jey) |ids
Auy "In220 p|noys a1sem snopiezey Jo snosabuep e Jo |ids e
) ueld ayy Bunuawsajdwi oy 3jqisuodsal suosiad Ajuapl pjnom
sue|d [0uo0) |IdS "ue|d |0AU0D JUBSWIPAS pue uoISoJ3 Sl
SUL 1o ped se ueld j0AU0D (IdS € JUSWS|dWI PNOM JOJJEUOD By e

jusuodold

alsem Jo uoneiauab
fesodsip areudoiddy aI1seM\ ‘GET

0] palaype
dIN3O
pue diN3D
u1 1IN0 18s
s|jo0o0304d
fesodsip
21SeM

dN30
pue diN3D

uonelado
pue u
011oNNIsu0D

jusuodold
UL 8]ISUO pasl|iin ag pjnom [esodsip ajsem juauewad oN e

21SeMm Jo uonelsauab
[esodsip areudoiddy aI1seM\ veT

‘paiinbai
Se vYd3 ayl
Buinjoaul
‘Inds

0] asuodsal
pidey

"s||ids
SSIWIUIN

‘ueld
|041u0D
Inds oi

Qoualaypy

dN30
pue diN3D

uonesado
pue u
011oN1Isu0D

s|ids [ewuspiooe Aue
Jo dn ues|d aAndays pue 1dwolid ainsus 01 ade|d ul ag pjnom
UL 51000101 pue pasiwiUWL g PINOM S|idS [eAWBYD JO YSIY e

jusuodold

alsem Jo uoneiauab
fesodsip areudoiddy aI1seM\ ‘T

©lIaIID

Bunipny

Burwiy

Ag sysej uonebnin

annoalqo 1oedw|

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



[ejuswuoliruaybu €62 [euiq
pasiwixew s| Buunioejnuew
uosrel| pue uonelado pue asn |pS [ed0] Joj} [enuslod Byl aunsus 01 SaIpPoq
uolreaynou pueu  jusuodold JuswdojaASp OIWOUOJS [BJ0] YIM SNURUOD PINOM UoSlel] e asn 2lLOU029
ApwiL d0Q  onodnisuod ayL 2ILOU023 [IMS [e30] SSIWIXeN aAne|Inwn) '8€T
jusuodouid
puo2as pue
sanuoyine passalppe a1am sanss! Lodsuel) pue oien
peol yim [euonippe Jey) aiNsua 0} Uosiel| 0ul Jajua pjnom jusuodold ayl 9
uoslel| pue uonelado ‘wiey pum abuey usjin9 ayl Aq pajeuiwou SalNol SS8d9e Uo InjonJselul
uoireaynou diN3O pue u  jusuodoid Buiwn UORINISUOI JUBLINIUOID pasodold 10afoid [euonippe ue | e pue oiyes
ApwiL pue diN3D  ondnisuod ayL 2IN1PNISELUI pUR Jel L uondnisip asiWIUIN aAleInwND LET
saullepinb
VYd3 vs a1 passaippe a1am Sanssi
aoualaype 9SI0U UONONIISUOD [euolippe Teyl ainsua 0] uoslel| oIl Jajua
‘syurejdwod uonelado pinom juauodoid ay) ‘wue) puim abuey ua|no pasodold ay) se 90UBPOIXD BIIBIID
0} @suodsal dN3O pue u  1usuodoid Buiwn uondNISUOI JUaLINdU0D sasodoid 10afoid [euonippe ue | e 9SI0U UONONNISUOD asiou
pidey pue diN3D  ondonisuod ayL 350U UORANIISUOD 40 3SU SsIWIUIN aAe|Inwnd 9€T
BLBILD Bunipny Burwiy Ag sysel uonebiin ETNIEE](o]o) 19eduw|

HOGQE_ IAIIRINWND £€2°¢°6

MSN abuey us|InS ‘wie puipy pasodoid JUSWSSISSY [eIUSWUOIIAUT



Environmental Assessment: Proposed Wind Farm, Gullen Range NSW

9.3 Monitoring example

Monitoring and adaptive management mechanisms would be in place to reduce the
operational impact of the proposal, should unforseen impacts result. The proposal has a
degree of flexibility to address unforeseen impacts to biodiversity or social values. Specific
management responses would be determined by the nature and extent of impacts, but could
include adjustments or enhancements to turbine and associated infrastructure, periodic
shutdown, vegetation screening and other impact mitigation measures, or indirect
compensatory measures such as contribution to community resources and services and off-
site habitat protection or enhancement.

The OEMP would employ adaptive management in response to monitoring results and other
inputs. For example, specific monitoring activities may include:

e Bird and bat collision monitoring, bird and bat habitat utilisation monitoring
e Shadow flicker monitoring
e TV reception monitoring

Due to the level of detail and site specific investigation required, monitoring programs would
not be designed prior to Project Approval. However, an indicative outline is provided below
that would assess the impact of the operational wind farm on birds and bats.

9.3.1 Bird and bat impact monitoring

General principles

A monitoring program would be designed to document mortalities, remove carcasses and
assess the effectiveness of controls to reduce collision and avoidance for birds and bats.
Standardised and publicly available data would be collected to increase the knowledge base
on this subject.

Bat collision rates would be monitored in summer and autumn. This is the time of year when
many species migrate and therefore would provide information on the upper level of impact
generated by the proposal. The southern-most Pomeroy turbine suggests itself as an
appropriate monitoring point to investigate movement corridor impacts

If mortalities exceed a pre-determined threshold (set out in the monitoring program),
additional mitigation measures would be considered, such as diversion structures, blade
painting (refer Hodos et al. 2001), turning off turbines at critical times, further habitat
modification and enhancement of off-site habitats

Threshold mortality rates for threatened or sensitive bird and bat species would be
determined for each of the three monitoring periods. The thresholds would trigger a
management response, which would vary depending on the nature and extent of the impact.

The OEMP would contain details of a three-tiered monitoring program for bird and bat
mortalities and habitat utilisation impacts:

1. First six months of operation

¢ An intensive period of monitoring required because birds and bats are in the process of
habituating to the new development, and sensitive species may experience higher levels
of mortality during this period.

e During this period all turbine sites would be surveyed to determine variation in impact
over the study area. Surveys would include monthly dead bird searches, bird utilisation
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surveys, observation of avoidance/diversion behaviour and targeted surveys for species
of concern (such as raptor nest sites).

e Monitoring would examine collision mortalities and habitat utilisation, targeting potentially
vulnerable species (such as threatened species, waterbirds and raptors).

N

. First two years of operation

¢ Monitoring to assess mortality rates and trends over several seasons and longer term
changes to local species abundance, habitat use patterns and possibly breeding
success.

e The survey may be limited to representative or higher risk turbine sites, based on the
results of the first six months of monitoring.

e Surveys could include monthly dead bird searches (with scavenging trials which assess
the influence of seasonal scavenger activity on collision data), bird utilisation surveys,
observation of avoidance/diversion behaviour and targeted surveys for species of
concern (such as raptor nest sites).

o Dead bird searches may be extended beyond two years if thresholds are exceeded and
adaptive management responses are required to be implemented.

3. Ongoing monitoring

e Mortality inspection and reporting to be continued for the life of the wind farm. The
inspection regime would be linked to turbine inspection and maintenance cycles.
Mortalities of any significant species would be reported to DECC.

e Monitoring methods and data standards for dead bird searches, indirect disturbance
impact assessment and habitat avoidance studies would be based on protocols in the
Interim Standards for Assessing the Risks to Birds from Wind Farms in Australia (Brett
Lane and Associates 2005).

Final 255 nghenvironmental



Environmental Assessment: Proposed Wind Farm, Gullen Range NSW

10 CONCLUSION

This Environmental Assessment (EA) has assessed the likely environmental impacts that
may result from the proposed Gullen Range wind farm; a proposal that would be capable of
generating up to 278 MW of greenhouse gas emission free electricity.

The proposal has incorporated the environmental constraints identified in an iterative manner
throughout the project design to arrive at the most appropriate site layout. It has also
incorporated measures to proactively address identified environmental risks throughout the
construction, operation and decommissioning of the project. All measures to which the
proponent would commit are detailed in the draft Statement of commitments, Section 9.2.

This EA considers the key issues of the proposal relate to visual impact, operational noise,
biodiversity, communications, traffic and transport impact and a range of issues relating to
the local community, including wellbeing, lifestyle values and tourism. These impacts must
be considered in balance with the public benefits of the proposal.

Benefits of the proposal have been identified at the global, regional and local scale. These
include (based upon an 84 turbine layout):

e Production of approximately 588,000 MWh of renewable electricity per annum, sufficient
for the average consumption of up to 73,500 homes

e Reduction in greenhouse gas emissions of approximately 588,000 tonnes of carbon
dioxide (equivalent) per annum, the equivalent of taking 117,600 cars off our roads

e Savings in water consumption of approximately 774 Million litres per annum of potable
water (this is the amount of water required to produce the same amount of electricity from
coal fired power stations)

¢ Annual savings in pollution from coal fired power stations of up to 3,150,000 kilograms of
sulfur dioxide, 1,405,000 kilograms of nitrogen oxides, and 88,200 kilograms of
particulates

e Provision of a community fund of $75,000 per annum for local community and
environmental projects including a Clean Energy Program

e Provision of local jobs and injection of up to $200 Million into the Australian economy and
approximately $60 - $90 Million into the local economy

e Improved security of electricity supply through diversification

The success of the proposal in mitigating environmental impacts hinges on the development
and implementation of the Project Environmental Management Plan and its associated
Construction and Operation Environmental Management Plans. The Proponent is committed
to ensuring the measures developed in these plans are best practice and is committed to
working to ensure the best possible result is achieved for the Gullen Range site. This not
only has immediate benefits for the site and locality which would house the project, it would
also set a high standard for the development of wind energy resources in the region.
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11 GLOSSARY AND ACRONYMS

ABARE Australia Bureau of Resource Economics

AHD Australian Heritage Database

AHIMS Aboriginal Heritage Information Management System

AIS Aeronautical Information Service

APANSA Australian Radiation Protection and Nuclear Safety Agency

APZ Asset Protection Zone (for bushfire compliance)

ARL Acoustic Research Laboratories

AusWEA Australian Wind Energy Association

CANRI Community Access to Natural Resource Information

CASA Civil Aviation Safety Authority

CEMP Construction Environmental Management Plan

CMA Catchment Management Authority

DCP Development Control Plan

DEC NSW Department of Environment and Conservation, now the
Department of Environment and Climate Change

DECC NSW Department of Environment and Climate Change, formerly the
Department of Environment and Conservation

DEH Commonwealth Department of Environment and Heritage, now the
Department for Environment and Water Resources

DEWR Commonwealth Department for Environment and Water Resources,
formerly the Department of Environment and Heritage

DGRs NSW Department of Planning’s Director Generals Requirements. The
Environmental Assessment report must address issues as directed in
the DGRs

DoP NSW Department of Planning

DPI Department of Primary Industries

EA Environmental Assessment report, format dictated by the NSW
Department of Planning’s Director Generals Requirements

EEC Endangered Ecological Community

EMF Electromagnetic fields

EPA Environmental Protection Agency

ER Environmental Representative, appointed during the environmental
management of the construction and operational phases, appointment
must be approved by the Department of Planning

ERM Environment Resources Management (visual impact consultants for
this project)

ESC Effective Survey Coverage (referred to in Aboriginal Archaeology
survey methods and results)

ESD Ecologically Sustainable Development
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GWh

HN

IBRA bioregions
kv

LALC

LEP

mG

MW

MWh

Mitchell landscape
MOS

gigawatt-hour

Hawkesbury Nepean

Interim Biogeographic Regionalisation for Australia
kilovolt

Local Aboriginal Land Council

Local Environmental Plan

milligaus

megawatt

megawatt-hour

Landscapes classified for IBRA bioregions

Manual of Standards

NES National Environmental Significance
NPI National Pollutant Inventory
OEMP Operational Environmental Management Plan
PEMP Project Environmental Management Plan
PFM Planning Focus Meeting
Proponent Gullen Range Wind Farm Pty. Ltd.
REP Regional Environmental Plan
RFS Rural Fire Service
RNE Register of the National Estate
SC Shire Council
SEPP State Environmental Planning Policy
SHI State Heritage Inventory
TMP Traffic Management Plan
TVI Television Interference
Y, volt
W watt
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12 ASSESSMENT PERSONNEL

This report was prepared by nghenvironmental. Specific sections were drawn from
consultants reports and from the Proponent, as detailed in the table below.

Table 12-1 Preparation of this document

Section Author
1 Executive summary nghenvironmental
2 Introduction nghenvironmental
3 Description of the proposal Epuron
4 Project justification Epuron
5 Planning context nghenvironmental
6 Consultation nghenvironmental
7 Assessment of key issues
7.1 Scoping and prioritisation of issues nghenvironmental

7.2 Visual impact

Environmental Resources
Management

7.3 Operational and construction noise

Marshall Day Acoustics

7.4  Biodiversity

nghenvironmental

7.5 Aboriginal archaeology

NSW Archaeology

7.6 Air hazard impacts

Aviation Projects

7.7 Communication impacts

Epuron

7.8 Electromagnetic fields (EMFs)

nghenvironmental

7.9 Land value impacts

nghenvironmental and Henderson and
Horning Property Consultants

7.10 Traffic and transport

Bega Duo Designs

7.11 Fire and bushfire impacts

nghenvironmental

7.12  Hydrology

nghenvironmental

7.13  Mineral exploration impacts

nghenvironmental

8 Assessment of additional issues

8.1 Economic impacts

nghenvironmental

8.2 Community wellbeing

nghenvironmental

8.3 Lifestyle impacts

nghenvironmental

8.4  Tourism impacts

nghenvironmental

8.5 Agricultural impacts

nghenvironmental

8.6 Health and safety

nghenvironmental

8.6.1 Construction activities

nghenvironmental

8.6.2 Shadow flicker

Epuron, Garrad Hassan and ERM
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Section Author

8.6.3 Stability of turbines nghenvironmental

8.7 Historic heritage nghenvironmental

8.8 Physical impacts nghenvironmental

8.8.1 Climate nghenvironmental
8.8.2  Air quality impacts nghenvironmental
8.8.3 Soils and landforms nghenvironmental

8.9 Resource impacts nghenvironmental

8.5 Cumulative impacts nghenvironmental

9 Environmental management nghenvironmental

10 Conclusion nghenvironmental
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