





STOCKYARD HILL WIND FARM PLANNING APPLICATION REPORT- LANDSCAPE & VISUAL ASSESSMENT

11.13 VIEWPOINT R13 - 2990 GEELONG ROAD

The residence at Viewpoint R13 (Dwelling
G11) is located at 2990 Geelong Road,
Crossroads and is also accessed from a
lane off Geelong Road. It is located to the
west of the wind farm.

The nearest visible turbine (T36) is located
6.7 km to the east.

This residence has extensive bands of
established vegetation surrounding the
property. This is illustrated in Figure 11.40

VP R13 (0693402 5848311 Elevation: 323 m)

Figure 11.40 2990 Geelong Road residence

However when standing at the property boundary it is possible to obtain a view through the
trees to the surrounding landscape where the wind farm is to be located. This is illustrated in
Figure 11.41.
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Figure11.41  View looking east

The wind turbines will be visible through the existing planting which surrounds the dwelling.
However at this distance the wind turbines are a small element in the landscape panorama
which, if required, can be screened by additional planting. Small elements, such as the shed in
the foreground and low deciduous shrubs, such as that on the left, will actually appear larger
than the wind turbines seen from this distance.

Landscape mitigation

Planting nearer to the dwelling can further screen views to the wind farm. This planting can
reinforce the existing garden planting and would be an appropriate response.

The overall visual impact of the wind turbines is assessed as moderate, with no additional
screening and from viewpoints within the garden. With additional planting, the overall visual

impact would be low or minimal.

Summary of visual impact from Viewpoint R13

Item Description Evaluation

Landscape sensitivity Residential High

Distance to nearest turbine 6.7 km east Moderate

Overall visual impact Moderate - where no screening occurs.

Low - where existing planting or
proposed planting occurs.
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Figure 11.42
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VIEWPOINT R14 - “MAWALLOK”

The residence at Viewpoint R14,
“Mawallok”, is located on Geelong Road.
The residence and grounds has been
recently listed on the State Heritage
Register. Undoubtedly the garden is an
attractive feature of this residence. The
residence and areas within this garden
overlook extensive lawns and a
constructed lake to the north of the main
homestead.

The nearest turbine (T87) to this dwelling
is approximately 2.4 km to the south-east
of Mawallok, however the main garden
and views are orientated to the north. The
nearest turbine (T49) to the north is
approximately 3.6 km from this residence.

VP R14 (0700021 5845017 Elevation: 344 m)

Figure 11.42 shows the main homestead and the extensive planting associated with the
surrounding gardens as well as the existing lake.

Mawallok Homestead

The property’s extensive vegetation includes many large canopy trees that have been used to
define views. The trees and ornamental plantings funnel views across the lawns to the lake to
the north. Other vegetation located on the southern side of the house restricts views in this
direction (and probably offers a degree of wind protection to the dwelling).
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While wind turbines are located both to the south and to the north of Mawallok, the greatest
potential impact is from the wind turbines located to the north of the dwelling.

The original landscape concept plan that for the Mawallok Homestead can be seen in Figure
11.43. Whilst this drawing is attributed to William Guilfoyle, that is a later addition to the
drawing and the provenance of this drawing is yet to be established.
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“Mawallok” landscape concept plan (north is to the top of the page)

This landscape concept plan shows the original garden layout and a series of view lines
radiating out from the front steps of the main terrace, over the formal lawn areas and to the
north of the homestead. The formal lawns were bordered by garden plantings that completely
surrounded the lawns to the north. These may well have screened long distant views and such
an internally orientated design could have been part of the initial landscape concept. It is also
apparent in this drawing that the areas to the south and to the south west were not considered
important and were not treated as part of this initial landscape concept.

There have been changes made to this design in the northern and eastern areas of the garden.
The changes to the east are not considered relevant to this discussion, however to the north the
garden layout has been changed to create a ‘ha-ha” wall as a boundary between the formal
lawns and the areas surrounding the lake. It allows views across the lawn to the lake.
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The lake is also not on the initial landscape concept. The lake has been located to the north of
the main house and creates an attractive feature in the middle distance when viewed from the
formal lawn areas.

Figure 11.44 shows the northern elevation of the Mawallok Homestead, with the gardens and
lawns in the foreground.

Figure11.44  View looking south across the ‘ha-ha’ wall to “Mawallok”

The house and the terraces and lawns afford views to the north over the lawn and lake and this
elevated terrace is the origin of the view lines shown in the original landscape concept plan.

Figure 11.45 shows the view from this terrace looking north over the lake towards Mount Cole.
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Figure 11.45  View looking across north across the lawn of “Mawallok”

The presence of the lake and the sweeping grassed lawn in the foreground permit views to the
north, however expansive views are restricted by the existing planting. The vegetation located
on the northern edge of the lake does restrict expansive ground line vistas. Figure 11.46 shows
a photomontage with the proposed wind turbines.

350° 000° 010° 020°

Figure 11.46  Photomontage
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At a distance of 3.6 km the wind turbines are “potentially noticeable and can dominate the
landscape”. The photomontage shows that there will be views of the proposed wind turbines
from the grounds, gardens and homestead when looking north over the lake.

There will also be areas of greater visibility at the lake’s edge and when boating on the lake.
However, the wind turbines at this distance do not dominant the landscape. The lake and
foreground plantings will continue to be the main visual focus when looking across the lawns
from the terrace areas. For this reason the overall visual impact is assessed as moderate.

Landscape mitigation

Whilst garden edging planting along the northern edge of the formal lawn areas may be
consistent with the initial landscape concept plan, such a solution would be inappropriate and
screen views to the Lake.

However additional strategically located planting on the northern edge of the lake can partially
mitigate views to the wind turbines.

Summary of visual impact from Viewpoint R14

Item Description Evaluation

Landscape sensitivity Residential High

Distance to nearest visible 3.6 km north Moderate

turbine (to the north of the

house)

Overall visual impact Moderate - without additional planting

Low - with additional planting
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Table 11.3
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SUMMARY OF THE VISUAL IMPACT FROM RESIDENTIAL PROPERTIES

The preceding analysis has examined the potential impact on a number of residences within the
viewshed, with the majority being within 3 km of the nearest wind farm.

Table 11.3 summarises the overall visual impact of all the residential viewpoints discussed in
this Chapter.

Summary of the assessment of the visual impact on residential properties

VP # Distance to Direction to Overall visual impact
nearest wind nearest wind
turbine turbine
R1 1.6 km SE High - without screening,.
Screening may not be appropriate.
R2 2.0 km S Moderate - without landscape mitigation
Low - with landscape mitigation
R3 2.2km NE Moderate - without landscape mitigation
Low - with landscape mitigation
R4 1.2 km NW High - without landscape mitigation
Low - with landscape mitigation
R5 1.2 km SW Low - Existing screening
R6 11 km SwW Low - Existing screening
R7 2.6 km S Moderate - without landscape mitigation
Low - with landscape mitigation
R8 1.5 km NW Low - Existing screening
2.2 km (visible) SE
R9 3.5 km Low - Existing screening
R10 1.3 km Low - existing screening
R11 3.8 km NE Low - without screening Nil - with
screening
R12 3.3 km NE Low - Existing screening
R13 6.7 km E Moderate - where no screening occurs.
Low - where existing planting or proposed
planting occurs.
R14 24 km SE Moderate - without additional planting
3.6 km (visible) N

Low - with additional planting

In these assessments of residential viewpoints the overall visual impact was often assessed as
being moderate to high when the wind turbines were visible and there was no existing
screening.
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The reason for this higher level of impact on residential properties in comparison to the level of
impact when publicly accessible viewpoints were assessed in Chapter 7 was primarily derived
from the high sensitivity given to residential properties. As stated earlier, in general, those
areas which are topographically varied, which contain water and which also appear natural are
those that are most appreciated, and therefore are given the highest sensitivity ratings.
However, for residential properties, the sensitivity is always given a greater weight as it is
recognised that a person’s place of residence is a location where changes are viewed with a
greater degree of sensitivity.

This analysis has also highlighted the number of properties that are within 3 km of the wind
farm that have a low level of overall visual impact. This has been the result of garden or
windbreak planting between the residence and the proposed wind farm. In many cases this has
been established in response to the windy conditions of the area, which makes the site
appealing for the establishment of a wind farm.

The success of vegetation as a foreground screen can be demonstrated in the analysis of views
from the main house and the cottage of viewpoint R3. The main house already has exisrting
planting, which greatly reduces the visual impact of the wind turbines from that of the adjacent
cottage, which has no screening.

The following section will look at generic landscape responses which could be useful in
reducing the level of visual impact for many residential properties.

LANDSCAPE MITIGATION FOR RESIDENTIAL PROPERTIES

Landscaping is a mitigation option for residential properties. As the viewing location is
relatively fixed, planting may be designed to either screen the wind turbines from view, or
significantly reduce the visual dominance of wind turbines through filtering the views through
open canopy evergreen or deciduous planting.

Landscape mitigation is possible and desirable for houses located to the north of the wind farm.
Vegetation on the southern boundaries of the northern houses will protect these properties
from southern winds and will not affect solar access. Many properties already have substantial
wind break planting along their southern boundaries.

However, it is recognised that the landholder may not wish to establish boundary planting, due
to the decrease in viable farmland, or for aesthetic reasons.

The desirability of landscape mitigation measures for houses to the south is lower than for
properties to the north. This is due to the potential for landscape mitigation to affect solar
access to living areas or courtyards. Landscape mitigation measures should be determined on a
case by case basis in consultation with landholders who seek to minimise adverse impacts.

Such a process has occurred in previous projects, where after approval of the wind farm with
advice, funding has been supplied by the proponent. For example, the Portland Wind Energy
Project (Pacific Hydro) involved negotiation with affected landowners to mitigate the visual
impacts of the proposed wind farm by landscaping on or adjacent to residences within 2 km of
the proposed wind farm. This involved a site visit to affected residences and creation of a
landscape concept to be implemented by the proponent.

Similarly, the Panel decision for the Bald Hills Wind Farm in Victoria also required the
proponent (Wind Power Pty Ltd) to undertake “specific off-site landscape program works to address
residential amenity impacts....subject to agreement with the landowners”. A similar process could
occur on affected residences within 3 km of the Stockyard Hill Wind Farm.

Figure 9.2 shows an example of landscape remediation for a dwelling. This example is based on
the owner’s desire that the views to the wind turbines should be screened or filtered.
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An example of landscape mitigation for a residential property

A site visit would determine the extent of planting between the proponent and the resident.
Species selection would be determined in consultation with landholders using advice from the
local Landcare group. The Bald Hills example used a mixture of Eucalyptus and Acacia species
which was designed to filter the views to the north and to the wind farm.

Planting can be undertaken on residential properties within 3 km of the wind farm, after
consultation and agreement with affected landowners. Any such offer should remain in place
for a period of 1 year after construction, to allow people time to either adjust or to decide that
landscape filtering or screening is warranted.

It is recommended that a permit condition should ensure that landscape mitigation could be
offered for residences within 3 km of the nearest wind turbine for a period of one year after
construction, the implementation of such residential landscape treatments that was agreed
between the land owner and the proponent, should be carried out by the land owner and then
reimbursed. The reasons for such an approach is that it avoids the risk of the proponent’s
contractor bring weed seeds or pathogens onto a working farm. Farmers also often have
relationships with contractors and land care groups who have previously undertaken work on
their property and the ongoing involvement of these groups would offer a better change of
success.

It should also be expected that the ongoing maintenance of the agreed landscape works would
be undertaken by the landowner not the proponent.
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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

. changes to a communities or visitor’s perception of a region due to the presence of
multiple wind farms in an area.

Figure 12.1 illustrates the locations of existing and proposed wind farms, in this region of
southwest Victoria and also shows the highways, local roads and townships in the vicinity of
the Stockyard Hill Wind Farm.
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Figure 12.1

Location of existing & proposed wind farms

The proposed Stockyard Hill Wind Farm is located approximately 11 km south-east of the
existing Challicum Hills Wind Farm. Waubra, and Lexton are the nearest known wind farms to
the Stockyard Hill Wind Farm.

Other known wind farms around Ballarat are much further to the northwest and southeast of
the Stockyard Hill Wind Farm and would not be part of the experience of a visitor to or a
resident of Beaufort and the surrounding areas.

Table 12.1 summarises the location and viewshed of each of the existing and proposed
wind farms within 50 km of the proposed Stockyard Hill Wind Farm. The distances given from
the centre of each wind farm and in reality wind turbines may be closer that the given
distances.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0106120RPT2/FINAL/OCTOBER 2009

146



Table 12.1

12.1

STOCKYARD HILL WIND FARM PLANNING APPLICATION REPORT- LANDSCAPE & VISUAL ASSESSMENT

Existing and proposed wind farms

Wind Farm Distance to the Turbine Viewshed Status Viewshed
centre of the Height Overlap
Stockyard Hill
Wind Farm
Crowlands ~48 km NW ~125 m 15km Application No
lodged
Ararat ~25 km NW ~135m 17km No Application  No
lodged
Lexton ~29km N ~125m 15km Approved Yes
Waubra ~32 km NE ~121.5m 15 km Under No
Construction
Tuki ~63 km SW ~144m 17 km No Application  No
lodged
Lal Lal ~58 km NW ~125m 15km Approved No
Mt Mercer ~54 km SE ~140 m 15km Approved No
Darlington ~52km SW ~130 m 15 km No Application  No
lodged
Berrybank ~45km S ~130 m 17 km No Application No
Lodged
Mortlake ~66km SW ~125 m 17 km Application No
Lodged
Challicum ~25 km NW 105 m 10km Operating Yes
Hills

The nearest existing and proposed wind farms to the proposed Stockyard Hill Wind Farm are
the Challicum Hills, Waubra and Lexton Wind Farms. Ararat and Crowlands are the next
closest and lie so close together, although not close enough that they would read as a single
wind farm in the landscape. Berrybank, Darlington and the Mortlake Wind Farms also lie to the
south and south west of the Stockyard Hill Wind Farm.

Therefore the greatest possibility of cumulative visual impact lies with visitors travelling
through the road network to the north of the proposed Stockyard Hill Wind Farm on the
Western Highway.

SEQUENTIAL OR SIMULTANEOUS VISUAL IMPACT

Sequential and simultaneous visual impact is greatest from the main roads and highways.

The main highways within the viewshed of the Stockyard Hill Wind Farm are the Western
Highway to the north and the Glenelg Highway to the south. Therefore the cumulative impact
both sequentially and simultaneously on highway users, would be on users of these roads.

The proceeding analysis of viewpoints along the Western Highway has shown that there are
limited viewing locations from which the proposed Stockyard Hill Wind Farm will be visible.
For viewers travelling west along the Western Highway, the Stockyard Hill Wind Farm is
screened by an intervening forested ridge around the Trawalla State Forest. The first wind farm
that would be visible for western bound travellers would be the Waubra Wind Farm and then
after Stockyard Hill Wind Farm the Challicum Hills Wind Farm would be visible several
kilometres further west. The Challicum Hills Wind Farm, which is located on an elevated ridge
to the west of the Stockyard Hill Wind Farm, is visible from the Western Highway near the
township of Buangor.
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The viewsheds of the Challicum Hills Wind Farm and the Stockyard Hill Wind Farm do not
overlap along the Western Highway and there are also limited locations when travelling west
along the Western Highway that the Stockyard Hill Wind Farm will be visible. This is due to
the intervening forested ridges located within the Trawalla State Forest south of Beaufort.
Therefore, there will be no simultaneous cumulative visual impact and any cumulative visual
impact would be minimal.

Travellers along the Glenelg Highway will be able to see the Stockyard Hill Wind Farm just
after leaving Pittong and before Skipton when travelling west.

There are limited locations from which multiple wind farms could be visible on the local road
network, with relatively few users. The visual impact of sequential or simultaneous views from
the local road network would be low to negligible because of the low user numbers and the
infrequency of either simultaneous or sequential views.

Some individual dwellings or farms may be able to see more than one wind farm both
sequentially or simultaneously. The cumulative impact on these residences may be higher,
although this would obviously depend upon the extent to which vegetation could screen or
filter views.

CHANGE IN PERCEPTION

The development of wind farms may lead to a change in people’s perception of a region and
will be evident as they travel through the road network. Alternation to the perception of a
landscape will occur when a visitor is able to view two or more wind farms.

The question that must be answered when assessing cumulative visual impact and the effect
this may have on their perception of an area is wether prior views of another wind farm would
make these viewers more sensitive. To some extent that must be answered in the positive.

The Western Highway: The main east-west route through western Victoria is the Western
Highway. The Western Highway is within the viewshed of the proposed Stockyard Hill Wind
Farm however views are limited and there will be a limited change to the region’s perceived
character for users of this highway.

The Glenelg Highway: The Glenelg Highway lies to the south of the Stockyard Hill
Wind Farm. The Glenelg Highway is also within the viewshed of the proposed wind farm and
there are a greater number of viewing locations from which the Stockyard Hill Wind Farm will
be visible. Oaklands Hill Wind Farm, which is approximately 70km to the west of Skipton is
the only other known wind farm along on the Glenelg Highway, and to the west of Ballarat.

The nearest wind farm is the Challicum Hills Wind Farm that is a distant view from some
locations within the viewshed of the Stockyard Hill Wind Farm. Therefore there will be little
change in viewer’s perception of the reason as a result of cumulative impact.

The local road network: In some instances multiple wind farms will be visible from the local
road network as it winds between Challicum Hills and the Stockyard Hill Wind Farm. For the
users of these local roads there may be a degree of perception change. For those who find
wind farms unattractive, this will be a negative change to their cognitive landscape. For those
who find wind farms attractive, this will be a positive change to their cognitive landscape.

The Table below summarises the previous discussion and highlights the low level of
cumulative visual impact that is expected as a result of the Stockyard Hill Wind Farm.
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Table 12.2 Summary of cumulative visual impact
Impact Location Cumulative visual impact
Simultaneous views ¢ From Highways e Low
e From local roads ¢ Negligible
o From residences ¢ Moderate to low, depending upon
screening
Sequential views ¢ From Highways e Low
e From local roads ¢ Negligible
o From residence ¢ Moderate to low, depending upon
screening
Character change - ¢ From Highways e Low
regional e From local roads ¢ Negligible
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HAZARD IDENTFICATION LIGHTING ASSESSMENT

Hazard identification lighting is not required for the Stockyard Hill Wind Farm project
according to the Stockyard Hill Wind Farm, Victoria, Review of Obstacle Lighting Requirements, - A
Risk Assessment, 29 September2009, prepared by The Ambigi Group. However, in the event such
lighting is a future requirement for the project, the following section has assessed the visual
impact.

Wind farms are generally located away from major population centres and in areas where there
are few roads. The assessment of the viewshed of the Stockyard Hill Wind Farm has identified
the low density of occupants within the surrounding area as well as the relatively low usage of
the local road network. In essence this has highlighted the fact that the wind farm is located in
an area with little night time lighting - albeit with few night time viewers.

Earlier trials of hazard identification lighting have been undertaken in Victoria and further
night lighting is installed at the Mount Millar Wind Farm in South Australia. Victorian trials
and night lighting at Mt Millar are used to benchmark the impact of night lighting at the
Stockyard Hill Wind Farm.

HAZARD IDENTIFICATION LIGHTS - PREVIOUS TRIALS

The visual impact of hazard identification lights erected on wind turbines has been tested at
trials undertaken in Victoria to assess the possible impact of various forms of night lighting.
Hazard identification lights have been temporarily erected at two Victorian wind farms to
assess their visual implications.

Trial at Challicum Hills Wind Farm

Trial hazard identification lights were installed at the Challicum Hills Wind Farm by Pacific
Hydro in 2005 was undertaken to assess the potential loss of visual amenity caused by night
lighting for the proposed Yaloak Wind Farm. The lights trialled were red flashing incandescent
moderate-intensity lights (2000cd). Challicum Hills Wind Farm is located on low lying cleared
hills south of Ararat in central Victoria.

This trial demonstrated that the impact of this lighting configuration was high at ground level
immediately adjacent to the tower on which the setup was installed particularly because of the
light spill along the turbine blades which created a “strobing” effect which could be seen from
some distance in the surrounding areas. There was little apparent diminution of visibility due
to the horizontal baffles, which were fitted to the incandescent lights. The red glow was still
visible against the darkened sky, even from immediately below the lights.

In a recent decision of Planning Panels Victoria, the Yaloak Panel came to the following
conclusions after viewing a test site at Challicum Hills Wind Farm:

A night time inspection of the operating lights revealed that the obstacle lights are highly visible
from distances of up to 25 km with impact occurring from both the primary light source, and from
reflection off the rear of the generator blades (thus increasing their impact). There was generally
agreement at the site inspection that the amenity impacts of the lights is unacceptable and that the
lights would have significant impacts on residents of the Parwan Creek valley. (Yaloak Planning
Panel 2005)

However, this assessment was primarily based on an inspection immediately adjacent to the
installed lights and more emphasis should have been placed on assessing the potential visual
impact from greater distances where residents and travellers on the local road network were
also likely to be located.
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Since the trial at Challicum Hills Wind Farm other lighting options have been trialled to assess
if they can reduce visual impact. One option was to replace the incandescent lights with light-
emitting diodes (LED). LED’s are a semiconductor device that emits incoherent narrow-
spectrum light. These can be in any colour, including red. LED’s are easier to baffle and as
they are programmed to light to their peak intensity more slowly than incandescent lights, they
seem to reduce the visual impact compared with that of incandescent lights, which immediately
achieve full intensity when switched on.

Trial at Wonthaggi Wind Farm

Hazard identification lights of low-intensity (170 cd) LED blinking type were erected at
Wonthaggi Wind Farm in December 2005 and again in April 2006. Wonthaggi Wind farm is on
the Victorian coast approximately 100 km south east of Melbourne.

Trial #1 -Wednesday 14" December 2005

On 14 December 2005, a blinking light was installed at the top of a single wind turbine on the
Wonthaggi Wind Farm turbines and photographs were taken to record the visual impact from
various distances.

These lights blink in irregular cycle intervals. (ON for Isec, OFF for 0.5sec, ON for 1sec, OFF for
1.5sec). The irregular cycles are considered best for safety and act as a deterrent to birds. These
low-intensity lights currently meet air safety standards in some European countries.

Low-intensity hazard identification lights and car lights at Wonthaggi Wind Farm

Figure 13.1 illustrates the view from approximately 7.6 km from the hazard identification
lights. On the right of Figure 13.1 one can just discern the hazard identification lights visible in
the distance. Although indistinct in this photo, the lights were clear when viewed against the
night sky. In fact their visibility at this distance was a little surprising. The diminution of
clarity of the lighting did not reduce with distance to the same extent that objects do during
daylight. To the left of Figure 13.1 one can easily discern tail lights of moving traffic along the
Bass Highway. It is evident that these car lights are much more prominent against the night
sky than the hazard identification lights at this distance.

This trial demonstrated that the visual impact on the surrounding areas of the low-intensity
hazard identification lights was low. Unlike the visual impact of the incandescent moderate-
intensity hazard identification lights seen at the Challicum Hills Wind Farm, the W-Red lights
of 170 cd trialled at Wonthaggi Wind Farm had reduced the visual impact and completely
removed the “strobing effect” that was apparent in close proximity to the wind turbines seen at
the earlier demonstration at Challicum Hills.
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Figure 13.2
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While the red glow of the light was visible against the dark sky, its intensity was comparable
(and in many cases far less than) with lights on rural properties and on streetlights or vehicles.

The trial at Wonthaggi Wind Farm trial the use of the lower intensity (170 cd) hazard
identification lights reduced the visual impact and resulted in the reduction in “strobing effect”
of the lights on the wind turbine blades. The visual impact of this light from ground level is
comparable to the lights within rural properties.

Trial #2, Wednesday 19" April 2006

A further trial was undertaken in April 2006. In this trial two different hazard identification
lights were erected. One was a MB80 moderate intensity obstacle marker (2000 cd), while the
other was a Sealite AV 200 low intensity obstacle marker (170 cd).

The low intensity light had less visual impact than the moderate intensity light both were still
less visible than local display lighting, street lighting and the lighting spill from domestic
locations (Wonthaggi Wind farm Obstacle Marker Light Evaluation for Sustainability Victoria, Robert |
Showers and Associates, Lighting Consultants, May 17, 2006). This report also commented on the
narrow beam distribution and the lack of luminance at ground level, which also agrees with the
observations later in this report of moderate density lights.

HAZARD IDENTIFICATION LIGHTS - INSTALLED

The Mt Millar Wind Farm is located on the Eyre Peninsula in South Australia, near the
township of Cowell, which lies approximately 100 km south of Whyalla. The hazard
identification lights at the recently completed Mt Millar Wind Farm are moderate intensity
lights (2000cd).

== TURBINE LOCATION

O Lit Turbine

35  Turbine Number

MT MILLAR
WIND FARM

The layout of the 35 turbines and the lit turbines at the Mt Millar Wind Farm

The 35 wind turbines are laid out along a ridge running from the north east to the south west.
At the time of the site visit nine wind turbines were lit with flashing red moderate-intensity
LED hazard identification lights. The lights were not synchronised. Subsequently two
additional lights are operational, bringing the total number of wind turbines with night lighting
to eleven. The wind turbines were 2MW Enercon turbines, with a blade diameter of 71 m and a
turbine hub height of 85 m giving an overall height of 120 m.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0106120RPT2/FINAL/OCTOBER 2009

153



Figure 13.3

Figure 13.4

Figure 13.5
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However, unlike the moderate intensity lights trialled at Challicum Hills Wind Farm in
Victoria, these are LED lights which are baffled to ensure that the light spread is restricted to 30
as shown in Figure 13.3Error! Reference source not found.. The light spread is approximately -
0.59 below the horizon line and approximately 2.5 above.

LED light
source +2.5°

LED light spread
The LED lights are able to be baffled more affectively than the earlier moderate-intensity lights
trialled at the Challicum Hills Wind Farm and this has a major impact on the visual impact of

the lights.

Site visit

The Mt Millar Wind Farm was visited in the evening of the 20th July 2006. It was a clear night,
initially with some cloud cover on the horizon, and with good visibility.

Mt Millar Wind Farm at dusk

When standing close to a lit wind turbine the difference between these lights and those used at
the Challicum Hills trial was immediately obvious. At a distance of 350-400 m there was a glow
around the lights and only the faintest strobing effect along the moving blades.

Lighting on a Turbine at a distance of 250 m

The strobing effect in this picture is very indistinct and much less than was observed at
Challicum Hills.

A comparison with the security lighting at the substation also revealed that the lighting used at
this facility was of a much greater intensity than that used on the wind turbines as shown in
Figure 13.6.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0106120RPT2/FINAL/OCTOBER 2009

154



Figure 13.6

Figure 13.7
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Lighting on the substation and a turbine in the background

The substation is in the foreground of Figure 13.6, with the two hazard warning lights on a
turbine immediately behind the substation. The hazard identification lights are less of a visual

impact than this facility that has no more lights than many houses, dairies or farm working
areas.

At a distance of 1 km to 1.5 km the similarities between these lights and the trial lights at the
Wonthaggi Wind Farm became obvious.

Lighting on the wind turbines from a distance of 2.0 km

Although the Mt Millar lights are 2000 cd moderate-intensity hazard identification lights, at
these distances there was no sign of any strobing along the blades and the visual impact was
identical to that observed at Wonthaggi with W-Red lights of 170 cd intensity at a similar
distance. That is, the lights were visible, but they had none of the character of the Challicum
Hill lights at a similar distance.
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ASSESSMENT OF VISUAL IMPACT OF THE PROPOSED NIGHT LIGHTING

There are three options discussed for the hazard lighting associated with the proposed
Stockyard Hill Wind Farm. The first, which is based on a qualitative risk assessment approach,
requires no lighting. This is the preferred option. The two alternative proposals include
lighting albeit to varying levels.

Should the preferred approach of no lighting be accepted, there will be no impact. However
should lighting be required the impact is considered to be low. This conclusion has been
reached on the following:

e The public trials of Challicum Hills and Wonthaggi trials and inspection of an
operating facility at Mt Millar have clearly identified that the type of lights do make a
difference to the visual impact of hazard identification lights. The night lighting trials
at the Wonthaggi Wind Farm gave an acceptable level of visual impact where it was
evident that the planet Venus in the night sky and car lights at similar distances was
both of greater intensity than the proposed hazard identification lighting.

e The hazard identification lights at Mt Millar have also supported the assessment that
there are forms of hazard identification lighting that do not create such a degree of
visual impact as that exhibited in the Challicum Hills trial.

e It is recognised that hazard identification lights are an obvious element in the
landscape. There are also few light sources in the proposed location of the Stockyard
Hill Wind Farm. The proposed hazard identification lighting of the Stockyard Hill
Wind turbines will therefore be an obvious addition to the night panorama. However,
as stated earlier, few light sources are also an indication of few night time viewers.

e  For locations both in the centre and on the edges of Beaufort and Skipton there are
many light sources. These include street lights, shop fronts, residential dwellings and
vehicles. However, for residents who may be able to see hazard identification lighting
at the Stockyard Hill Wind Farm, such impacts would be relatively small because
when people are at home at night and when inside lights are on, windows become
mirrors, reflecting the interior of the house and limit views to low level lights in the
distance. Obviously when curtains or blinds are closed, there is also no visibility to
the proposed lights in the surrounding area. Therefore at night in most situations, a
viewer needs to be outside to even see the proposed hazard identification lights.

e If lights are required by CASA, it is considered that the solution constructed at Mt
Millar provides an acceptable level of visual impact while providing the required level
of night time hazard identification.

However, should the option of no obstacle lighting be considered appropriate there will be no
impacts.

CUMULATIVE IMPACT OF HAZARD IDENTIFICATION LIGHTING

A cumulative impact can potentially be envisaged for travellers on the Western Highway where
views of the proposed Stockyard Hill Wind Farm and the existing Waubra Wind Farm may be
possible.

There will be no cumulative impact for travellers along the Glenelg Highway where they may
also be able to view both the proposed Stockyard Hill Wind Farm and the existing Challicum
Hills Wind Farm as the wind turbines within the Challicum Hills Wind Farm are not lit.
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However, even where the hazard identification lighting may be visible, it will only be one
further element in a traveller’s experience which obviously includes the frequent presence of
rear tail lights, headlights and lights from nearby houses and farms. As such the cumulative
visual impact for these road users will be minimal.

For these reasons there would be negligible cumulative impact from the proposed hazard
identification lighting if they were installed both at the Stockyard Hill Wind Farm and other
wind farms that may be approved in the vicinity, either around Ararat or around Ballarat.
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STOCKYARD HILL WIND FARM PLANNING APPLICATION REPORT- LANDSCAPE & VISUAL ASSESSMENT

ASSESSMENT OF THE VISUAL IMPACT OF A PROPOSED POWER LINE

A powerline is proposed to reticulate the electricity generated by the proposed Stockyard Hill
Wind Farm via a new, double circuit 132 kV power line. The power line will run from a
33 kV/132 kV substation located in the centre of the wind farm site to a new terminal station
located near Berrybank approximately 58 km to the south of the wind farm site.

SHWF submitted an EES Referral on the 30th June 2008 to the Victorian Minister for Planning,

to confirm whether an EES was required for the project.

The Minister decided on 29th September 2008 that the project does not require an EES, subject

to conditions which include:

e A report identifying corridor options for an extension of the national electricity grid to the Stockyard

Hill Wind Farm site, and assessing sensitivities with respect to landscape and fauna values,

including potential impacts on Brolga, is to be prepared to the satisfaction of the Secretary of the

Department of Planning and Community Development, or delegate, and submitted to the Minister

for Planning.

This section assesses the landscape and visual impact of the proposed 132 kV over head power
line connection and terminal station in response to this condition.

Power line

The power line will run from the centre of the
proposed Stockyard Hill Wind Farm near Beaufort
and will connect to state electricity network grid at a
132/500 kV new terminal station to the south. The
power line is located on either road reserves or

private property.

The proposed overhead power line will comprise
approximately 59 km of double circuit, single pole
132 kV line. Figure 14.1 shows a typical double circuit
132 kV suspension structure.

Typical pole spacing for the 132kV line will be
approximately 90m - 120m, although this will
depend upon ground conditions and existing
vegetation. The poles used will be approximately
17 m - 25 m in height.

Figure 14.1  Typical double
circuit 132 kV suspension structure
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STOCKYARD HILL WIND FARM

The proposed powerline route

Figure 14.2
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The terminal station

The terminal station will feed the electricity generated by the wind farm into an existing
adjacent 500 kV high voltage power line for distribution.

The Terminal station site is located approximately 10 km south-east of the township of Lismore
to the southwest of the junction of Four Tree Road and Collins Road.
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Figure 14.3

Existing 500kv Powerline

Proposed new 132kv
Powerline

Proposed Terminal station

Proposed terminal station location

The site is rectangular in shape and oriented east/west. The predominant land use of the site is
agricultural with the site also containing a dwelling and a number of outbuildings and
agricultural structures. There is small Blue Gum plantation located on the northern and
southern portion of the site. An existing treed shelter belt runs north/south across the site in
the proposed location for the terminal station.
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Figure 14.4

Table 14.1
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An example of a terminal station

Viewpoints

The selected viewpoints seek to provide representative views from publicly accessible areas
within the viewshed. These have been selected along the length of the proposed new 132 kv
power line. This viewpoint assessment looks at the potential visual impact from publicly
accessible locations as well as major roads including the Western Highway to the north, Glenelg
Highway to the south as well as from minor roads. Potential viewing locations are also
examined from the towns identified within the viewshed.

There were 17 viewpoints that have been selected as representative of publicly accessible
locations which are set out in Table 14.1.

Power line Viewpoints

VP# Address VP# Address
VPT1 Corner Skipton and Carngham VP T10 Crawford’s Road from the

- Streatham Road Rowland’s Road intersection
VP T2 Corner Skipton and Carngham VP T11 Frosts Road

- Streatham Road VP T12 Calvert’s Road
VP T3 Murray Road VP T13 Intersection of Calvert’s road and
VP T4 Park Road Hamilton Highway
VP T5 Skipton Geelong Road VP T14 Intersection of the Hamilton
VP T6 Mount Bute Road Highway and McLean’s Road
VP T7 Mount Bute Road from VP T15 McLean’s Road

Crawford’s Road intersection VP T16 Intersection of McLean’s Road
VP T8 Crawford’s Road from the and Four Tree Road

Mount Bute Road intersection VP T17 Near proposed Transmission
VP T9 Rowland’s Road Terminal Site

Figure 14.5 Shows the locations of each of these viewpoint locations in proximity to the
proposed power line.
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