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1 EXECUTIVE SUMMARY 

1.1 Introduction 
This Environmental Assessment (EA) has been prepared by nghenvironmental on behalf of 
Taurus Energy Pty Ltd to assess the potential environmental impacts associated with the 
development of a wind farm on the Cullerin Range, on the Southern Tablelands of New South 
Wales. This EA: 

• Describes the proposed wind farm project; 

• Identifies statutory assessment and approval requirements in relation to the proposal; 

• Identifies and assesses the environmental impacts of the proposal, with a focus on key 
issues identified by stakeholders (including the Department of Planning, local and state 
government agencies and the community); and 

• Identifies measures to manage risks and avoid or mitigate potential impacts. 

1.2 Proposal 
The proposal would involve the construction, operation, and decommissioning of: 

• Up to 15 wind turbines, each with three blades up to 46m long mounted on a tubular steel 
tower up to 80m high; 

• Electrical connections between wind turbines using underground cable; 

• A substation and transmission connection linking the wind turbines to the existing Country 
Energy 132kV transmission system located on the site; 

• An onsite control room and equipment storage facilities; and, 

• Access roads around the site and minor upgrades to access via Lerida Road North, the 
Old Hume Highway (Cullerin Road) and Old Sydney Road, for installation and maintenance 
of wind turbines. 

Two turbine layouts have been developed for the site based on the following turbine options: 

Layout A – 15 turbines, 2 MW class, 80m hub height, 77-82m blade diameter 

Layout B – 15 turbines, 2 MW class, 80m hub height, 87-92m blade diameter 

In general, the analysis contained within this Environmental Assessment is based on the highest 
impact scenario (for example, the Biodiversity and Archaeology impact assessments 
considered a development envelope while detailed investigations of each individual layout were 
required for the Noise and Visual impact assessments). 

1.3 Justification 
Taurus Energy is committed to developing the Cullerin Range Wind Farm in a way which 
minimises the local impacts and maximises the benefits of the project.  The project has been 
specifically designed as a small wind farm with only 15 turbines. The project offers: 

• Production of up to 95,000 GWh of renewable electricity per annum, sufficient for the 
average consumption of up to 12,200 homes; 

• Reduction in greenhouse gas emissions of up to 95,000 tonnes of carbon dioxide 
(equivalent) per annum, equivalent to taking up to 19,000 cars off our roads for 30 years; 

• Savings in water consumption of 110 to 125 Million litres per annum of potable water used 
in coal fired power stations; 
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• Annual savings in pollution from coal fired power stations of up to 538,000 kilograms of 
sulfur dioxide, up to 233,000 kilograms of nitrogen oxides, and up to 2090 kilograms of 
particulates; 

• Provision of a community fund of $25,000 per annum for local community and 
environmental projects; 

• Provision of local jobs and injection of up to $10 Million into the local economy; 
• Improved security of electricity supply through diversification. 
 

In Australia, wind farms are viable because of the Federal Government's Mandatory Renewable 
Energy Target (MRET).  MRET requires electricity retail companies (such as Country Energy) 
to purchase a percentage of their power from renewable energy sources. This proposed wind 
farm will provide renewable energy which is eligible for Renewable Energy Certificates under 
the Federal Government's scheme. The full costs of MRET have already been taken into 
account by electricity retail companies in power prices set by them.  Therefore, the wind farm 
will not increase prices for NSW residents or businesses. In fact, it will reduce the costs of 
production by reducing transmission losses to the region. 

The Cullerin Range wind farm would be developed by a private company and would provide a 
financial return. The commercial viability is driven primarily by capital costs and the related cost 
of financing such projects.  While the energy in the wind is free, the energy produced must 
make sufficient return to cover the high up-front costs of building the wind farm.  In the case of 
this project, the commercial viability is supported by relatively low cost transmission line 
connections (from using the existing line on site) together with good wind speeds. 

1.4 Key issues 
Specialist investigations were carried out to characterise the potential visual impact, noise 
impact, land value impact, archaeological impact, biodiversity impact and traffic and transport 
impact of the proposal. 

1.4.1 Visual impact 
Construction and decommissioning phases 
Relatively minor visual impacts would be associated with the construction and 
decommissioning of the wind farm. These relate to the movement and operation of large 
machinery both onsite and enroute to the site. These impacts will be temporary and can be 
managed to minimise impact on surrounding viewers (residents, motorists, tourists, workers). 
Traffic required to install infrastructure would be minimised through Breadalbane and other 
populated areas. 

Operational phase 
The majority of the visual impact will occur within the operational phase of the wind farm. The 
visual assessment of impacts during the operational phase involved an evaluation of two 
aspects of the visual impact of the wind farm: the contrast to the existing landscape and the 
visual impact on the user (or user sensitivity). Zone of Visual Influence modelling was 
completed to identify areas where the wind farm could be viewed. Eleven photomontages were 
developed in representative areas to illustrate the impact of the turbine layouts proposed.  

The assessment of the contrast of the wind farm to the existing landscape character types 
found that there were no areas where the wind farm would create an unacceptable contrast to 
the landscape.  There are many built elements in the landscape, including prominent electrical 
infrastructure, telecommunications infrastructure and the Hume Highway, which lessens the 
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impact of a modern element such as a wind farm.  The landscape has been modified by 
farming practices.  

The second aspect of the visual impact was to consider the impact on the user. This included 
an evaluation of user sensitivity as well as an evaluation of the views to the wind farm from 
different locations (using photomontages). While nearby country towns, rural residential 
communities and transport corridors were generally assigned low to moderate impact ratings, 
some locations within 5km of the site would be exposed to moderate to high levels of visual 
impact. These are areas that surround the site and would have close range views of the 
turbines and infrastructure. There would also be moderate to high visual impact from Wet 
Lagoon, the plains around Mutmutbilli, houses close to the site on the west of the Cullerin 
Range, and three properties adjacent to the Collector River to the south-east of the site. The 
report recognises that while these areas have a moderate to high visual impact, whether this 
impact is seen as positive or negative is determined by the viewer. 

A cumulative impact is present if other wind farms that have been proposed in the area are 
constructed. Most notably, the proposed Gunning Wind Farm is located ten kilometres north of 
the Cullerin site.  

There will also be a visual impact from shadow flicker (generated by the moving turbine blades 
when the sun is low in the sky) within 1km of turbines.  

Mitigation measures recommended to reduce the impact of the proposal to an acceptable level 
(and to which the proponent has committed) focus on screening views in highly impacted areas, 
using neutral and non reflective materials for development infrastructure and locating onsite 
infrastructure in least prominent positions (where screening by onsite vegetation and landforms 
could be maximised).  

While they are not anticipated, the proponent has committed to switching off offending turbines 
for the duration of shadow-flicker effects on residences, if adverse impacts become apparent. 

1.4.2 Noise impact 
Two alternative turbines layouts (Layout A and Layout B) were assessed using the South 
Australian EPA Noise Guidelines for Wind Farms (February 2003), World Health Organisation 
limits and construction noise guidelines. Noise monitoring was conducted in November 2005 at 
four residences to determine baseline acoustic conditions. A detailed computer noise model 
was used to predict wind turbine generator noise levels for both layouts. An assessment of the 
acceptability of wind farm noise levels at all assessment receivers located within a distance of 
5km of the proposed wind farm was made in accordance with SA EPA Guideline criteria and 
the pre-existing background noise levels.  

The results show that for Layout A (Repower MM82) all locations comply to their respective 
criteria and no mitigation is required. For Layout B (Suzlon S88), the predicted curves show 
that most locations comply to their respective criteria, however some mitigation is required to 
reduce levels at three locations. 

A number of measures are proposed to reduce noise levels, if Layout B selected as the 
preferred layout. Measures include re-evaluation of background noise (monitoring to be 
conducted at the actual property, where not already done) to increase the accuracy of the 
model, and consideration of house orientation and layout. If the levels still exceed the guideline 
criteria, noise sensitive areas could be provided with mechanical ventilation (to remove 
requirement for open windows) or building acoustic treatments (improved glazing for example) 
or removal of turbines to achieve compliance. Mitigation measures would decided in 
consultation with affected property owners. 

Tonality and infrasound were assessed not to be an issue for the development.  
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1.4.3 Land value impact 
The potential of the proposed Cullerin wind farm to affect local land values was assessed by 
recourse to examples overseas as well as the Crookwell wind farm, developed in 1998. The 
existing Crookwell wind farm is the nearest wind farm to the Cullerin site, has similar land uses 
and several sales have taken place since the development of the wind farm.  

A review of overseas research provides a single statistical analysis in the United States which 
concluded “there is no support for the claim that wind development will harm property values”. A 
perceptual study in the United Kingdom concluded that the main negative impact on property 
values relate to visual impact, fear of blight and the proximity of a property to a wind farm. The 
latter report found that 72% of the sample believed wind farm development had no impact or a 
positive impact on agricultural land values. Where as 60% believed wind farms decreased the 
value of residential properties where the wind farm was in view; the perceived negative impact 
continues but becomes less severe after two years post completion. 

In Australia, the Bald Hills Wind Farm Panel Inquiry in Victoria examined the issues of property 
devaluation for neighbouring properties qualitatively using expert witnesses and 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.” 

Prior to 2005, no valuation research has been completed in Australia on the effect of wind farm 
developments on land values. To investigate the impact of the Crookwell I wind farm on sales 
in the local area, 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 (including, visual, noise and shadow effects) were compared to sales in the same 
location with little or no physical and visual link to the wind farm. The sales evidence shows that 
there was no detectable difference between sales of affected properties and unaffected 
properties. That is, having a view of the turbines did not affect land values. Local agents also 
indicated that although topical, the existing wind farm had little or no effect on land values in 
Crookwell. 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. This 
is because the additional income generated from the wind farm revenue makes the continuation 
of agricultural uses an economically viable alternative to sub-division. 

The Crookwell case study is considered to be a comparable situation to the proposed Cullerin 
site. The Cullerin site is located in the same region, on a recently upgraded transport corridor, 
is used for extensive agricultural production and has increasing interest in smaller rural 
residential holdings. Therefore, it is considered that the conclusions of the Crookwell report 
may equally apply to the Cullerin site. 

That is, 

• The underling agricultural productive capacity of the land subject to the wind farm and the 
surrounding property is not anticipated to be affected by the development of the wind farm; 

• The revenue stream from the wind farm may slow down the process of productive 
agricultural land changing to rural residential uses in the short to medium term; 

• The evidence suggests that having a view of the wind turbines would not have an effect on 
land value on surrounding properties. 

It appears likely that, although the presence of the wind farm may dampen a sensitive section 
of the property buying market, this effect is balanced by other influences such as demand for 
land and housing within a commutable distance from a larger centre and the creation of a 
development-oriented or green energy aesthetic. Furthermore, the proposal is highly reversible; 
the site would be returned to its current appearance at the end of the project’s life, with only 
minor impacts to vegetation and soils.  
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1.4.4 Archaeological impact 
The archaeological study included a field survey and site significance assessment. The study 
sought to identify and record any Aboriginal objects which may be present in the proposal area, 
assess the archaeological potential and formulate management recommendations. This work 
was undertaken in partnership with Pejar Local Aboriginal Land Council, Onerwal Local 
Aboriginal Land Council and Buru Ngunawal Aboriginal Corporation. 

The Goulburn/Gunning area was occupied and used by Aboriginal people from the late 
Pleistocene onwards. The proposal area would have been covered with woodland tree species 
and is situated away from a confluence of resource zones. Accordingly the area would have 
been used by Aboriginal people for a limited range of activities which may have included 
hunting and gathering and travel through the country. 

A search of the New South Wales DEC Aboriginal Heritage Information Management System 
(AHIMS) has indicated that there are no previously recorded sites located within the proposal 
area. However a number of sites have been recorded to the south of the proposal area 
(AHIMS: 20th December 2005). Four locales containing stone artefacts were recorded during 
field work undertaken in November 2005. Artefact density calculations based on a 
consideration of effective survey coverage indicate that all artefact locales, and the Survey 
Units in which they are situated, contain low density artefact distributions.  

The Survey Units present in the study area are each assessed to be of low or very low 
archaeological potential based on various environmental factors including steep gradients, the 
distance from reliable water and the shallow or skeletal soils which are present across the 
proposal area. The proposal area is assessed to be of low archaeological potential and 
sensitivity. Accordingly, no further archaeological assessment is considered necessary in 
relation to the proposed Cullerin wind farm.  

Recommendations to minimise the impacts of the proposal, with regard to Aboriginal heritage, 
include giving due consideration to the management of Aboriginal artefact locales and Survey 
Units (as outlined in Aboriginal Archaeological Assessment) as well as consultation with the 
Aboriginal communities who have participated in the assessment in regard to impacts to the 
Aboriginal objects found in the proposal area.  

1.4.5 Biodiversity impact 
The Biodiversity Assessment was based on field work conducted in November 2005 and 
January 2006. It set out to characterise the biodiversity attributes of the site and determine the 
likelihood and level of impact to flora and fauna that may arise during and following site 
development. 

Flora 
No plant species listed as threatened in Schedules 1 and 2 of the Threatened Species 
Conservation Act 1995 were found on or near the site. This assessment has identified that little 
or no potential habitat for threatened plant species occurs on the site, due to the level of 
disturbance from clearing, grazing, pasture improvement and weed invasion over most of the 
site. One area on a nearby road verge has been identified as carrying potential habitat for the 
Buttercup Doubletail orchid (Diuris aequalis), listed as endangered in NSW under the 
Threatened Species Conservation Act 1995 and vulnerable under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999.  

In general, parts of the site with a more exposed aspect tend to be dominated by brittle gum 
(Widespread Tablelands Dry Shrub/ Tussock Grass Forest) and more sheltered areas by 
yellow box and Blakely’s red gum. The lower slopes surrounding the site carry less disturbed 
patches of woodland which are in sufficiently good condition to be regarded as being examples 
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of the White Box, Yellow Box, Blakely’s Red Gum Woodland Endangered Ecological 
Community (EEC) under the Threatened Species Conservation Act 1995. The only area on the 
Cullerin site which is unequivocally part of the EEC is the steep slope at the northern end of the 
site which still includes a substantial number of native grasses and forbs, although it is 
somewhat degraded by grazing and weed invasion. This area is of moderate conservation 
significance. This community is also covered by the national listing of Grassy White Box 
Woodland under the Commonwealth Environment Protection and Biodiversity Conservation 
Act 1999 as well as Yellow Box Red Gum Grassy Woodland in the ACT, under the Nature 
Conservation Act 1980. 
  

An Assessment of Significance was carried out to characterise the potential impact of the 
proposal on Yellow Box, Blakely’s Red Gum Woodland. This assessment determined that 
unacceptable impact can be avoided through careful positioning of infrastructure and access 
routes and the adoption of standard weed and sediment erosion controls. 

To reduce the impacts of the construction phase on vegetation onsite to an acceptable level, 
recommendations have focussed on locating infrastructure, including tracks in non-sensitive 
areas, protecting two areas of moderate conservation significance and implementing 
appropriate weed and sediment erosion controls and rehabilitation of disturbed areas as soon 
as practicable after works. 

Fauna 
Four broad habitat types were identified, providing different habitat resources for fauna onsite; 
woodland ridges, woodland slopes, grassland and wetlands. Mammals, reptiles, birds and 
amphibians were targeted during surveying.  

One threatened species was recorded during field work, the Large-footed Myotis, Myotis 
adversus, listed as Vulnerable under the NSW Threatened Species Conservation Act 1995. An 
evaluation of other threatened species with potential to occur onsite was conducted. One 
species was found to have a high potential impact rating, 14 were found to have a moderate 
potential impact rating and the remainder, as having low potential to be impacted. Species 
categorised as high or moderate potential impact rating include: the Superb Parrot, Green and 
Golden Bell Frog, Eastern False Pipistrelle, Eastern Bent-wing Bat, Eastern Long-eared bat, 
Long-footed Myotis, Square-tailed Kite, Powerful Owl, Grass Owl, Gang-gang Cockatoo, Swift 
Parrot, Diamond Firetail, Speckled Warbler, Brown Treecreeper and  Regent Honeyeater. 
Commonwealth listed species, including migratory species, were also considered. 

Assessments of Significance were carried out for species at a moderate to high degree of risk. 
Significant impact is not anticipated for these species as a consequence of the development, if 
mitigation measures are adopted. For the Green and Golden Bell Frog, this relates to careful 
positioning of infrastructure and access routes and the adoption of standard weed and 
sediment erosion controls. For microchiropteran bats, birds of prey and woodland birds 
considered, risk of population level impacts exists through ongoing collisions with turbines. The 
surrounding habitat and local records as well as consideration of mortalities at existing wind 
farms suggest that the expected levels of collisions would not generate a population level 
impact however, given the lack of long-term data available, a level of uncertainty remains. As 
part of the proposal, the proponent would commit to an adaptive management program to 
monitor impacts on these species and take actions to reduce unexpected impacts. 

Construction and decommissioning impacts are anticipated to be low and manageable with 
regard to fauna impacts. The key impacts are related to the operational phase of the wind farm. 
Operational impacts are drawn on past experiences at other sites and from what is known of 
the ecology of different species at risk of collision with wind farm infrastructure. It is considered 
that the potential impacts are manageable with regard to fauna during the operational phase of 
the wind farm, with the implementation of a rigorous and properly timed monitoring program to 
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detect collision impacts and protocols so that action can be taken if unacceptable levels of 
mortalities occur onsite. To reduce the attractiveness of the ridge to foraging raptors, 
additional measures have been recommended. 

1.4.6 Traffic and transport impact 
The Traffic Impact Report, finalised in April 2006, was prepared to conform to the Guide To 
Traffic Generating Developments, as recommended by the NSW Roads and Traffic Authority. 
The report provides a preliminary technical appraisal of the traffic and safety implications 
arising from the proposed wind farm and recommends measures for minimising traffic impacts. 

After a scoping exercise which considered the constraints of several route options, the Traffic 
Impact Report investigated one route in detail. This route was considered the most likely due to 
the least number of constraints and is the proposed route for the project. It entails use of the 
new Hume Highway, Lerida Road North, a small section of the Old Hume Highway (Cullerin 
Road) and Old Sydney Road to access the site from the northern boundary, approximately 
500m from the Old Sydney Road turnoff.  

The development of the Cullerin Range wind farm has potential to generate traffic and transport 
impacts during the construction and decommissioning phases. Operational impacts would 
involve only standard vehicles and are anticipated to be minor. The effect of shadow flicker, 
which would occur during the operation of the wind farm, was considered. Decommissioning 
impacts cannot be anticipated at this time, given the length of time involved (at least 20 years) 
and unknown factors relating to road upgrades and traffic that will occur in the intervening 
period.  

The key issues as well as recommended safeguards were outlined for each key location. 
General safeguards relating to the impacts of noise, dust and heavy vehicles were also 
recommended. 

For the Hume Highway, west and east of Lerida Road North, issues related to signposting to 
inform motorists of the approach of the access road to the wind farm construction site and 
information bays during wind farm construction. Exposure to shadow flicker is anticipated to be 
low however, should be monitored. 

For the Lerida Road North / Hume Highway Junction, a specific section of roadside vegetation 
should be cleared to increase the safe intersection sight distance. The use of speed controls 
for specific short term activities would improve safety during construction. 

The pavement, drainage structures and stock grids on Lerida Road North may require 
upgrading. Dust suppression and sediment controls are required due to proximity to 
residences. Traffic Control Plans and Oversize Vehicle Permits will be required for over size 
and over weight vehicles. A speed limit should be placed on the road for the period of 
construction.  

For the Lerida Road North / Old Hume Highway junction, issues related to signposting to 
inform motorists of the change in traffic conditions. Road shoulder widening could be provided 
on the Old Hume Highway at the junction with Lerida Road North. 

Pavement and drainage repairs will be necessary on the Old Hume Highway, west of Lerida 
Road North. Modification of vegetation to increase sight distance is required on the verges of 
the Old Hume Highway. Line marking and sealing at the junction of Old Sydney Road is also 
required. 

Sealing of the section of the Old Sydney Road between the Old Hume Highway and the 
proposed access point would not be undertaken; dust suppression and sediment / erosion 
controls will therefore need to be rigorous and reduced travel speeds should be implemented to 
ensure safe stopping distances are achievable. 
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1.4.7 Additional investigations of key issues 
In-house investigation and assessment has been carried out to assess the impact on the local 
community, the economic impact, the impact on land use (agricultural, tourism and lifestyle 
values), aircraft hazard and telecommunications impacts, bushfire impact and the cumulative 
effects of other wind farm developments proposed for the region. 

Agricultural impacts  
Impacts to the agricultural use of the involved properties are considered to be minor and 
temporary, occurring during the construction and decommissioning phases. Affected land 
owners would be compensated for this loss by way of the lease arrangements. The operational 
wind farm is not anticipated to have adverse impacts upon the agricultural use of the site and 
would provide a benefit as a supplementary drought resistant income stream to involved land-
owners.  

The potential for impact to horses and livestock was considered with reference to the British 
Horse Society wind farm advisory statement guidelines. In general, the development would 
pose a low risk however, measures to reduce risk to an acceptable level on neighbouring roads 
and properties are recommended. Measures include installing signage to warn riders of the risk 
of unexpected start-up of turbines as well as liaison with neighbouring properties where horses 
are kept. 

Tourism impacts 
The area has heritage and rural appeal, given history of the area, the location of many old 
buildings and bridges on this route between Gunning and Goulburn and the promotion of these 
attributes. The number and type of visitors to the area is not anticipated to be impacted by the 
operational wind farm on the Cullerin Range. The development is not incongruous with the 
production-based economy of the area and is not situated near formalised nature-based 
recreation activities. The close proximity of the site to existing infrastructure, including the 
Hume Highway and electricity easements, suggests that its placement is not inconsistent with 
visitors’ experiences of the character of the area.  

The development may however, generate increased tourism if it is promoted as a tourist 
destination (for example; information bays, tours of the site). The level of promotion that the 
development receives will be determined in consultation with the local community, Upper 
Lachlan Shire Council and the RTA. Promotion of the development is not part of this proposal. 

Lifestyle values impacts 
For local residents and visitors alike, the rural land use and large land holdings in the area 
create a landscape amenable to recreation and one which many people seek to retire or 
‘escape’ from a more urban environment. This trend is increasing in the region, indicating that 
the area holds land uses other than the purely functional agricultural use or transient tourist use.  

Due to the temporary duration of the impact and the low population density, construction and 
decommissioning impacts are not expected to be of an unacceptable level. Safeguards to 
mitigate against the inconvenience of these works to other users of the site focus on liaison 
with landowners, advertisement of the period of construction and implementation of dust 
suppression measures. 

The greatest impact of the proposal on lifestyle values may 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 or actual noise, land value, visual, and health 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.  

Specialist reports have quantified and assessed the noise, land value and visual impacts of the 
proposal. Impacts are anticipated to be manageable for noise impacts. On the basis of 
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findings at several other wind farms considered, land value impact is not anticipated to be 
significant. It has been considered that the landscape is able to absorb the visual impact of the 
wind farm, given the character types and sensitivities of land users in the area however, high 
impact has been determined for specific areas within 5km of the site with a view of the 
turbines; whether this high impact is positive or negative depends primarily on the response of 
the viewer. Screening has been suggested for residences in these areas. Health impacts, 
similarly, attenuate with distance from the site and are not anticipated to impact non-involved 
properties. Safeguards have been recommended to ensure risks are minimised. 

On the basis of these assessments, the impact on the life style values of the site is expected to 
be manageable. 

Aircraft hazard impacts 
Air safety issues that have been assessed for the proposed project include proximity of the 
proposed wind farm to landing fields, potential intrusion into air traffic zones and regulatory 
requirements, and potential effects on activities such as aerial spraying of agricultural areas.  

The proposed structures are not expected to represent hazards or obstructions to the 
Goulburn, Canberra or Yass airfields, based on the turbines being located well beyond and 
below the respective Obstacle Limitation Surfaces (OLS) for these airfields. The minor, private 
airstrips in the local area rely on visual rather than instrument based landings and as the 
turbines are clearly visible structures it is unlikely that the development would pose any 
additional hazard to the users of these airstrips.  

As the wind farm turbines would exceed 110m above ground level, the proponent has advised 
CASA of the turbine heights and approximate locations and is currently in consultation with 
CASA regarding their requirements for the marking of turbines at the site. The turbines may 
have aircraft warning lighting which would comprise a red flashing beacon on the top of the 
nacelle to meet the requirements of the Civil Aviation Safety Authority (CASA).  CASA draft 
guidelines for aviation warning lighting for a group of wind turbines require that sufficient wind 
turbines should have red obstacle beacons to indicate the extent of the group.  The interval 
between beacons should not exceed 900m.  Accordingly, it is expected that four or five 
turbines in the proposed project would require aircraft warning beacons.  

The wind turbine structures are not considered to be safety hazards to aerial agriculture 
operations as the structures are clearly visible and pilots can easily avoid them. Impact on 
agricultural spraying activity is anticipated to be minimal, based on the area that would be 
impacted and the history of the site in terms of aerial applications.  

Once constructed, the CASA, RAAF and Australian Aerial Agriculture Association would be 
notified of the turbine locations and heights of each turbine for inclusion in relevant databases, 
maps and charts.  

Telecommunication impacts  
Electromagnetic Interference (EMI) has the potential to cause degradation of signal strength 
resulting in poor TV reception, as well as a reduction in the coverage of mobile phone, radio 
and aircraft navigation communications. These impacts were considered separately. 

Measurements of signal strength on the top of the Cullerin Range indicated good television 
signal strength, while locations at the base of the range can have lower signal strength. There 
are approximately 20 houses within a 5km radius of the proposed wind farm which may be 
affected unless mitigation is introduced. Impacts beyond 5 kilometres of each turbine are 
unlikely. Mitigation measures will include the use of primarily non-metallic turbine blade and, 
wherever practical, use of equipment complying with the Electromagnetic Emission Standard, 
AS/NZS 4251.2:1999. The proponent will undertake a monitoring program of houses within 
5km of the wind farm and put in place mitigation measures at any affected receivers, in 
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consultation and agreement with the landowners, if the operational wind farm has resulted in 
loss of signal strength.  

The onsite Telstra CMTS Site Cullerin telecommunications tower is used for mobile 
telecommunications (CDMA and GSM services as well as high frequency communication links) 
by Telstra Corporation Ltd, Vodafone Network Pty Ltd and Optus Mobile Pty Ltd / Singtel 
Optus Pty Ltd. All companies were notified of the proposal by Taurus Energy regarding 
potential impacts and concluded low impact as a result of the proposal on their existing 
networks; accordingly, no mitigation measures are required. 

In order to ensure that no obstruction to radio transmission paths occurs, calculations of the 
2nd Fresnel Zone of the point-to-point communications links in proximity to the site were 
undertaken and an ‘exclusion zone’ defined, beyond which the level of interference would not 
disrupt the radio link. As a result of the exclusion zones implemented in planning the wind farm, 
no significant impacts will occur to existing point-to-point links and therefore no additional 
mitigation will be required. In the event that any issues with additional license links are identified 
as a result of the wind farm, whether prior to or post construction, Taurus Energy will consult 
with the operator and undertake appropriate remedial measures. These may include 
modifications to or relocation of the existing antennae, installation of a directional antennae 
and/or amplifier. 

Aircraft Navigation Systems have potential to be impacted by the operational wind farm. There 
is a radar installation in the vicinity of Canberra airport; Mt Majura and a secondary radar 
installation at Mt Bobbara. Taurus Energy contacted the Civil Aviation Safety Authority (CASA) 
and Airservices Australia in relation to the proposal. Both organisations have been notified of 
the proposed location of the wind farm and have not raised any objections in relation to the 
project.  

Fire and bushfire impact  
The study area is largely native and exotic pasture, with scattered trees on the eastern, northern 
and southern slopes and fragmented woodland on the western slope. There is little shrub cover 
with the understorey being predominantly grassy across the site. There is low connectivity 
between woodland in the area however, Summer produces hot dry and windy conditions and 
local grass fire hazards. The elevated position of the proposal site may increase the frequency 
of lightning strike and the steep topography and absence of built areas or natural fire breaks 
such as large waterbodies may assist the rate of spread of wildfires.  

Key issues identified by the Rural Fire Service include: access in relation to the proposal, the 
potential for containment lines, potential for the substation to start a fire and activities such as 
hot welding in fire danger periods. The RFS representatives did not consider the proposal to be 
substantially different to other large infrastructure risks in the area. Risks are considered to be 
manageable with the implementation of mitigation measures.  

Mitigation of bushfire risk would centre on liaison with the RFS over construction, operation and 
decommissioning procedures, storage of flammable materials, availability of fire fighting 
equipment, design and maintenance of infrastructure, development of appropriate Asset 
Protection Zones around infrastructure, and the development and implementation of workplace 
health and safety protocols. 

Cumulative impacts 
Several other wind farms have been proposed for the region. Two are currently constructed 
(Crookwell I and Blayney), four have approvals (Woodlawn, Crookwell II, Taralga and Gunning) 
and other proposals are in the planning or assessment phases. Cumulative impacts can result 
from the interrelated effects of visual, biodiversity, noise, social, economic, traffic, 
electromagnetic radiation, air quality and water impacts.  



Environmental Assessment: Proposed Wind Farm, Cullerin NSW  

Final                                                                                              11                                                          nghenvironmental 

Visual 

The visual impact assessment considered the cumulative visual effect of proposed wind farms 
developments in the area. This can result in a change in the character of the area. Alternatively, 
having more wind farms in the area, they may become more acceptable and present less 
contrast.  

At distances greater than 15km, the visual impact of the infrastructure is considered to be 
negligible (Scenic Landscape Architecture 2005), therefore potential for cumulative visual 
impact is low if developments are located more than 15km apart. The Cullerin site is within 
15km of the approved Gunning wind farm (approximately 10km).  

Some residents of the local community have raised concerns in relation to the project. Surveys 
of wind farms in Scotland have indicated that attitudes can change after construction, based on 
actual experience of a wind farm (Warren et al. 2005). However, additional proposals are likely 
to increase the opposition to wind farm developments, at least in the short-term. 

Biodiversity 

The potential for bird and bat collision is increased with increasing numbers of turbines. The 
Cullerin site has been identified as being located parallel to a potential movement corridor for 
birds, the wetlands and riparian corridor 4km to the east. This is likely to be the northern extent 
of the movement corridor, and therefore would be unaffected by further development to the 
north of the Gunning proposal. Forest and woodland is more extensive to the north. Therefore, 
additional impacts to forest and woodland birds or birds that select these areas as movement 
corridors is likely to be less at the Cullerin site than north at the Gunning site. The Cullerin site is 
considered to provide only marginal native vegetation and habitat values and development of 
the proposed wind farm is not anticipated to generate a high level of cumulative impact on 
regional biodiversity values.  

Noise 

Operational noise impacts have been characterised by acoustic modelling. As the findings of 
the noise assessment indicate that at distances greater than 2km, the noise of infrastructure 
attenuates to reach background levels, no cumulative impact would result from the operation of 
the Cullerin wind farm.  

Telecommunications 

The impact of the development on telecommunication interference has been addressed in 
Section 7.8.3. The proponent is liaising with relevant authorities and has committed to boosting 
transmission if they are reduced as a consequence of the operation of the wind farm. This 
impact can be addressed on a case by case basis and is therefore not anticipated to have a 
cumulative impact. 

Traffic and transport 

The proponent has committed to mitigating safety risks and undertaking to upgrade roads 
where required, in consultation with the RTA and Upper Lachlan Council. This impact can be 
addressed on a case by case basis and is therefore not anticipated to have a cumulative 
impact. Operational vehicle and safety impacts are anticipated to be low, given the low number 
of vehicles required during the operation of the proposal.  

Physical impacts 

The proponent has committed to mitigating air, soil and water impacts as part of the proposal. 
This impact can be addressed on a case by case basis and is therefore not anticipated to have 
a cumulative impact. Most impacts fall into the construction phase, which is unlikely to be 
concurrent with any other wind farm development. 
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The cumulative impact of additional wind turbines in the region is a net gain both in terms of 
climate and air quality when compared to energy generated by fossil fuel combustion.  

Social impacts 

The increase in the number of wind farms in the region impacts on the local identity of the 
locality and region. While the development is not incongruous with existing agricultural land use, 
it may detract from the heritage / rural lifestyle aesthetic that is attracting commuters and 
retirees from Canberra and as well as further a-field.  

Means to address this impact are primarily strategic. Developments should not be sited where 
they surround an area or present a continuous experience (such as parallel to transport 
corridors. Reducing the number of turbines can reduce the dominating appearance of the 
developments, as can clustering turbines rather than spacing them uniformly. The orientation of 
the Cullerin Ridge and natural screening features to the north (roadside vegetation and forested 
ridges) assist to reduce the cumulative impact of the development, when considered in 
conjunction with the impact of the proposed Gunning wind farm to the north.  

Economic impacts 

The proposal would have economic benefits to the local community, including lease payments 
to involved landowners, employment for local contractors during the construction and 
decommissioning phases and increased demand for services such as accommodation, food 
and fuel during the construction and decommissioning phases. Additionally, the proponents 
have proposed a community fund to provide additional services and benefits to the local 
community. The cumulative impact of additional wind power developments or similar sized 
industries is a net gain in terms of the economic injection it provides to the local community. 

Decommissioning  
It is expected that a special purpose company would own and operate the wind farm over its 
life. A provision will be made in that company’s accounts to ensure sufficient funds are set 
aside over the life of the project to cover the cost of the eventual project decommissioning. 

The value of the wind turbines in scrap metal is considered by the proponent to be adequate to 
pay for the majority of their dismantling and site restoration. Further, of the materials used for 
construction of a wind turbine, the majority can now be recycled. To ensure that the site is 
rehabilitated adequately, the environmental prescriptions centre on guaranteed removal of 
turbines and restoration of the site. 

It should be noted that the lease agreements for the placement of the wind turbines are for 20-
30 years, with an option to extend. Therefore, before decommissioning, the turbines may be 
maintained or replaced during a potential recommissioning phase. This proposal does not 
include recommissioning. An additional impact assessment would be required to consider the 
impacts of recommissioning, if this option is considered preferable at some later date. 

1.5 Lesser priority issues 
Issues considered to be of lesser potential impact were the physical impacts to climate, air 
quality, soils and landforms and hydrology; construction noise impacts; human safety and 
health impacts, non-indigenous heritage and resource impacts. For these issues, mitigation 
measures have been outlined in the draft Statement of commitments that would reduce the 
potential impacts to a low level.  

1.6 Environmental management 
Environmental management principles that would be applied during the construction, operation 
and decommissioning of the proposal are outlined in Section 9 of this Environmental 
Assessment. They are in the form of a draft Statement of commitments. These are measures 
to which the proponent would commit, if the proposal is approved for development. 
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2 INTRODUCTION 

2.1 About this report 
This Environmental Assessment has been prepared by nghenvironmental on behalf of Taurus 
Energy Pty Ltd to assess the potential environmental impacts associated with the development 
of a wind farm on the Cullerin Range, on the Southern Tablelands of New South Wales. The 
location of the proposal is indicated on Figure 2.1. 

This Environmental Assessment (EA): 
• Describes the proposed wind farm project; 
• Identifies statutory assessment and approval requirements in relation to the proposal; 
• Identifies and assesses the environmental impacts of the proposal, with a focus on key 

issues identified by the Department of Planning; and 
• Identifies measures to manage risks, and avoid or mitigate potential impacts. 

The EA is intended to meet the assessment requirements of the recently introduced Part 3A 
provisions of the Environmental Planning and Assessment Act 1979 and the Major Projects 
State Environmental Planning Policy 2005.  

The EA draws together a number of specialist studies undertaken to assess the proposal, 
covering visual impacts, land value impacts, noise impacts, traffic impacts, archaeology and 
biodiversity. The findings of these studies have been incorporated into the EA, and the study 
reports are included as stand alone documents in the Attachments section of this EA. This EA 
concludes with a Statement of commitments to which Taurus Energy would commit pending 
approval of the proposal, in order to mitigate the identified impacts. 

A Project Application was submitted to the Department of Planning for this project on 7 
December 2005. Director General’s Requirements were received from the Minister on 9 
January 2006. Since this time, the completion of specialist studies and further investigation has 
led to several proposal modifications. The proposal as described in this EA supersedes the 
description in the Project Application. 

The wind farm would remain operational for 30 years, at which time it could be either 
decommissioned or recommissioned. This EA considers only the former option; 
decommissioning. An additional impact assessment would be required to consider the impacts 
of recommissioning, if this option is considered preferable at some later date. 
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Figure 2.1 Location of the proposed Cullerin Range wind farm  N   0                                                          10                                                         20km 

Proposed wind farm 



Environmental Assessment: Proposed Wind Farm, Cullerin NSW  

Final                                                                                               15                                                          nghenvironmental 

 

2.2 Overview of the planning process 
The Environmental Planning and Assessment Act 1979 (EP&A Act) is the main statute for 
environmental planning and development control in NSW. The Act establishes three principal 
types of statutory planning instrument; State Environmental Planning Policies (SEPP), Regional 
Environmental Plans (REP) and Local Environmental Plans (LEP).  

The new Part 3A of the Environmental Planning and Assessment Act 1979 came into force on 
1 August 2005. Part 3A integrates the assessment and approval regime for all Major Projects 
that need the approval of the Minister for Planning, previously dealt with by Parts 4 and 5 of the 
Act. The associated State Environmental Planning Policy (Major Projects) 2005 defines wind 
power developments with a capital cost of $30 million dollars or more as Major Projects. The 
proposed Cullerin Range wind farm would have an estimated capital cost of $50 million and 
therefore would be considered a Major Project under Part 3A.  

Under Part 3A, the proponent of a major project first submits a Project Application for the 
approval of the Minister for Planning. For more complex projects, DoP convenes a Planning 
Focus Meeting of state agency and local government representatives to consider the scope 
and level of assessment of key issues. The Director-General of DoP then issues the proponent 
with requirements for the Environmental Assessment, indicating the issues to be addressed 
and the level of assessment required and consultation requirements. The Director-General’s 
requirements may also require the proponent to include in an Environmental Assessment a 
statement of the commitments the proponent is prepared to make for environmental 
management and mitigation measures on the site. 

After an Environmental Assessment has been prepared and accepted by the Director-General, 
the Report is placed on public exhibition for at least 30 days during which time submissions 
from the community, local government and state agencies are accepted. Following the 
consultation period, the Director-General may require the proponent to respond to the 
comments, revise the proposal or revise the Statement of commitments. 

Consistent with the Part 3A reforms, this assessment was preceded by an issues scoping 
exercise to identify and prioritise issues related to the project. A Planning Focus Meeting was 
held at the proposal site on 10 November 2005 to assist with this process, involving 
representatives from Upper Lachlan Council, Department of Planning (DoP), Department of 
Environment and Conservation, Southern Tablelands Rural Fire Service and Country Energy, 
as well as the proponents and nghenvironmental. A Project Application identifying and 
prioritising issues relating to the project was submitted to DoP on 7 December 2005. DoP 
responded on 9 January, 2005 with a the Director–General’s Requirements for the 
Environmental Assessment (refer to Section 5.2.2).  
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2.3 The proponent 
Taurus Energy is a NSW wind power development company.  Their stated objectives are to 
identify suitable sites for small to medium sized wind farms (20MW to 40MW) and to obtain 
planning approvals, design electrical transmission connections and to build, own and operate 
the wind farms.  

Taurus Energy commenced operations in mid 2002, and was incorporated in April 2003. 
Taurus Energy is a proprietary limited company registered in NSW. In July 2005, Taurus 
Energy announced the acquisition of a majority of its shares by renewable energy company 
Voltwerk AG of Hamburg, Germany. Voltwerk is a wholly owned subsidiary of Conergy AG.  

Under the new ownership, Taurus will continue to develop its existing portfolio of medium scale 
wind farm sites in NSW and will expand its activities to include solar energy among other 
renewable technologies. Currently, Taurus Energy have approval to develop one 30MW wind 
farm on the Snowy Plains, approximately 30km north-west of Berridale, NSW. 

2.4 Regional context 
The Cullerin Range, part of the Great Dividing Range, is located between Goulburn and 
Gunning, NSW (Figure 2.1). The region has unique indigenous and non-indigenous histories, 
reflecting the natural resources of the area. Today’s social and economic context has been 
shaped by these elements. 

The Goulburn/Gunning area was occupied and used by Aboriginal people from the late 
Pleistocene onwards. The proposal area would have been covered with woodland tree species 
and is situated away from a confluence of resource zones. Accordingly, the area would have 
been used by Aboriginal people for activities which may have included hunting and gathering 
and travel through the country (NSW Archaeology 2005). Sources provide fragmented and 
incomplete accounts of the traditional culture of those Aboriginal groups; Tindale (1974) 
determined that Goulburn was situated at the boundary of two tribes – the Gandangara to the 
north and the Ngun(n)awal to the south; Smith (1992) suggests that the current location of 
Goulburn fell within the territory of the Gandangara and was an intersection of boundaries and a 
‘cross roads’ for at least six Gandangara ‘bands’, including the Burra Burra, Tarlo, Wollondilly, 
Cookmai, Parramarrago and Pajong (Smith 1992: 45). The paucity of reliable ethno-historic 
sources also means that an estimate of the pre-European Aboriginal population of the district 
cannot confidently be established (NSW Archaeology 2005). 

The area was settled by Europeans for agricultural production in the early 1800’s. The 
explorers Hume and Hovell pioneered the route through Gunning to Melbourne in 1824 (Upper 
Lachlan Shire Council website 2006), initiating a transport route that continues to the present 
day.  

The ecology of the area has been substantially altered since European settlement by clearing 
for agriculture, transport infrastructure, electricity and natural gas easements and urbanisation 
around town centres. Nonetheless, the NSW Southern Tablelands has important natural 
ecological and biodiversity assets. It is diverse within the biogeographical context and 
represents the limit of distribution for many species (Fallding 2002). The area represents a 
cross-over point of eastern and western woodland types and of the species associated with 
them, with the high elevation resulting in the occurrence of some species or forms of species 
more commonly associated with alpine areas (pers. com. R. Falconer, 6, 7 Dec. 2005).  

Diverse vegetation communities occur across the Bioregion, varying according to topography, 
soils and micro-climate. The Cullerin site features dissected ranges and plateaux of the Great 
Dividing Range, which typically supports grassy woodland habitats on flats and low hills and dry 
shrubby forests on higher hills and ranges. A range of riparian and wetland habitats occur in the 
bioregion, including river oak forest, heathy swamps and sedgelands. Lower elevation wetlands 
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are extensively depleted and degraded by draining, landfilling, salinity, nutrient pollution, flow 
regime disruption, grazing, sedimentation and weeds. Many declines in native species number 
and abundance have followed the European settlement of the region (Falconer 2004).  

Today, the region retains its rural landscape character. The proposal site is included within the 
Lachlan Catchment Management Authority which produces 14% of NSW agricultural 
production. Gunning is the nearest town to the site, located approximately ten kilometres west. 
Traditionally, Gunning’s economy was reliant on wool production, regarded as one of the major 
centres of fine wool in Australia. Whilst built around merino sheep and seed potato production 
for international markets, the area is now diversifying into olive production, alpaca and horse 
enterprises. Crookwell is the administrative centre of the Upper Lachlan Shire. Goulburn and 
Yass are regional service centres. The shire remains largely agricultural. Tourism is the third 
largest industry behind agriculture and retail. Tourist activities promoted in the area include 
historic buildings and bridges, museums, memorials and galleries and nature-based recreation. 
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3 DESCRIPTION OF THE PROPOSAL 

3.1 General description 
This section describes the wind farm project in detail, and provides the scope of works 
involved during the construction, operation, and decommissioning phases. The proposal would 
involve the construction, operation, and decommissioning of a wind farm with capacity up to 
30MW. The proposal includes: 

• Up to 15 wind turbines, each with three blades up to 46m long mounted on a tubular steel 
tower up to 80m high; 

• Electrical connections between wind turbines using a combination of underground cable and 
overhead concrete pole power lines; 

• A substation and transmission connection linking the wind turbines to the existing Country 
Energy 132kV transmission system located on the site; 

• An onsite control room and equipment storage facilities; and, 

• Access roads around the site, and minor upgrades to access via Lerida Road (Nth), Old 
Hume Highway and Old Sydney Road, for installation and maintenance of wind turbines. 

Additional temporary construction infrastructure will be required during the construction and 
decommissioning phases (discussed below). 

Two turbine layouts have been developed for the site based on the following turbine options: 

Option A – 15 turbines, 2 MW class, 80m hub height, 77-82m blade diameter 

Option B – 15 turbines, 2 MW class, 80m hub height, 87-92m blade diameter 
A variety of turbines are available within each option, as discussed in Section 3.2.2.  The 
specific turbine selection would be carried out through a competitive tender process after 
development approval has been received. In general, the analysis contained within this 
Environmental Assessment is based on the highest impact scenario (for example, the 
Biodiversity and Archaeology impact assessments considered a development envelope while 
detailed investigations of each individual layout were required for the Noise and Visual impact 
assessments). 

Figures 3.1-3.5 illustrate the site location, property boundaries, landholdings and existing 
residences near the proposed development. 
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Figure 3.1 Site Location N        0                                                         10                                                  20km 
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Figure 3.2 Site Boundaries 
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Figure 3.3 Landholdings 
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Figure 3.4 House locations – nearby houses 
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Figure 3.5 House locations - distant houses 
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3.2 Wind farm infrastructure 

3.2.1 Wind turbines – general description 
Each wind turbine would be a three bladed type of the “up-wind” design, that is, facing up into 
the wind and in front of the tower.  The wind turbine would have a diameter of 77 to 92 metres 
and a hub height of up to 80 metres, with the blade tip at its apex up to 126 metres above 
ground level. Hardstand areas required beneath each turbine would be up to 30m x 30m 
(900m2). 

Blades would be made of fibreglass attached to a steel hub, and would include lightning rods 
for the entire length of the blade. 

Each wind turbine would have a rated power capacity of between 1.5MW and 3.0 MW, 
depending on turbine selection. 

Further details of specific wind turbines are outlined in Section 3.2.3. 

 

 

 
 

Figure 3.6 Typical 90m diameter wind turbine installed on an 80m tower 

Photo courtesy Vestas International 
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Nacelle 
The nacelle is the housing at the top of the tower enclosing the generator, gearbox, and control 
gear including motors, pumps, brakes and electrical components.  This control gear ensures 
that the wind turbine always faces into the wind, and adjusts blade angles to maximise power 
output and minimise blade noise.  The nacelle also houses a winch or winches to assist in 
maintenance equipment or smaller replacement parts to the nacelle. 

The nacelle design takes into account acoustic considerations to minimise noise emissions 
from mechanical components. 

Tower 
The tower is a tubular steel tower of up to 80 metres high, tapering from around 5 metres at the 
base to around 3 metres at the top.  Exact dimensions will depend on the wind turbine design 
selected.  The tower is constructed in up to four sections, each section bolted together via an 
internal flange.  Within the tower are the power and control cables, and access ladder to the 
nacelle (with safety climb system). 

Footings 
The tower would be seated in a reinforced concrete footing.  Various designs of footing are 
under consideration, based around a gravity footing (where subsoil geology is less stable) and 
a rock-bolted footing (where subsoil geology provides good bedrock).  A combination of these 
footing designs may be used on the site depending on the geology at each turbine location. 

Transformer 
Each wind turbine generator would produce power at typically 690V, and up to 1,000V.  This is 
then transformed at each wind turbine to either 22,000V or 33,000V for reticulation around site.  
The transformer for each wind turbine would be located either within the base of the tower, in 
the nacelle, or adjacent to the tower as a small pad-mount transformer, depending on the 
specific wind turbine model selected.  The transformer would be either a dry-type transformer, 
or would be suitably bunded. 

Lightning protection 
Each wind turbine would have a lightning protection system installed.  This system includes 
lightning rods through each wind turbine blade, an earth mat built into the foundations of the 
wind turbine, and lightning protection around the various electronic components within the wind 
turbine. 

Obstacle Lighting 
The turbines may have aircraft warning lighting which would comprise a red flashing beacon on 
the top of the nacelle to meet the requirements of the Civil Aviation Safety Authority (CASA).  
CASA draft guidelines for aviation warning lighting for a group of wind turbines require that 
sufficient wind turbines should have red obstacle beacons to indicate the extent of the group.  
The interval between beacons should not exceed 900m.  Accordingly, it is expected that 4 to 5 
turbines in the proposed project would require aircraft warning beacons. 

Fixed or variable speed machines 
Wind turbines can be fixed speed or variable speed machines, that is, the turbine blades would 
either rotate at a constant speed (when operating) or a variable speed depending on wind 
speeds.  Variable speed machines have better performance over a wider range of wind 
speeds, provide higher quality power to the electricity grid, and help reduce wind turbine noise 
levels at low speeds.  However, they are more expensive to install. 
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It is likely that variable speed machines would be used in this wind farm, with a rotational speed 
in the range of 5 to 25 revolutions per minute (RPM) depending on wind conditions.  This 
rotational speed is slower than the existing New South Wales wind farms at Blayney and 
Crookwell which operate at a fixed speed of 25-30 RPM. 

Wind turbine operation 
Each wind turbine would have its own individual control system, and would be fully automated.  
Start-up and shutdown (including safety shutdowns) are fully automated, with manual 
interruption available via onsite control systems and remote computer. 

Generally, wind turbines would commence operation at around 3 – 5 metres per second (11 – 
18 kilometres per hour) and gradually increase in production to their maximum capacity, usually 
at around 12 – 15 metres per second (44 – 54 kilometres per hour).  Once at this maximum 
capacity, the wind turbine would control its output by altering the pitch of the wind turbine 
blades.  Under high wind conditions in excess of 25 metres per second (90 kilometres per hour) 
the wind turbine would automatically shut down to prevent damage.  It would continue 
measuring the wind speeds during this state via an anemometer mounted on the nacelle, and 
would restart once wind speeds drop again to a suitable level. 

Various operating constraints can be programmed into the control system to prevent operation 
under certain conditions.  For example, if operational issues are identified such as excess 
noise or shadow flicker under certain conditions, these conditions can be pre-programmed into 
the control system and individual wind turbines automatically shut down whenever these 
conditions are present.  For example, the noise control systems can be programmed such that 
if the wind is blowing from a certain direction at a certain wind speed, the wind turbines can be 
switched off.  Likewise, wind turbines can be switched off at a certain time of day during a 
period of the year when the sun angles may cause shadow flicker on nearby properties. 

It should be noted that noise and shadow flicker are not expected to be an issue, as these 
impacts can be minimised in the design process.  However, this ability within the control 
system would allow adjustment of wind turbine operation modes for unforeseen outcomes. 

3.2.2 Wind turbine selection 

Background to turbine selection 
Wind farms are a highly capital-intensive business, with around 90% of the long term costs of a 
wind farm being related to its construction and financing.  Likewise, revenues are directly linked 
to energy production, which is basically fixed by the turbine selection and siting carried out in 
the design phase. 

For this reason, to keep generation costs down and to ensure the projects financial viability, it 
is essential that the appropriate wind turbine is selected for a site, and that a competitive 
approach is used between manufacturers to minimise the capital costs of the project. 

At this stage, the specific wind turbine model and manufacturer has not been selected for this 
project. 

Various international wind turbine manufacturers have products available that are suitable for 
the Australian market and for this site.  These wind turbine suppliers include Vestas (Denmark), 
RE Power (Germany), Gamesa Eolica (Spain), Suzlon Energy (India), GE Wind (US), and 
Enercon (Germany). 

While all of the turbines under consideration meet the general description in Section 3.2.1, each 
wind turbine model is quite different in its design parameters, and each manufacturer also 
offers a number of similar wind turbine models which are optimised for different wind speed 
conditions. Even small changes in wind speeds or minor modifications to turbine locations can 
impact a turbine’s suitability for a site, and energy production at a site. 
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Accordingly, the final turbine selection can only be carried out under a competitive tendering 
process once this project application has been determined and the conditions of approval are 
known. 

Wind turbines under consideration 
Tables 3.1 and 3.2 show the wind turbines currently under consideration for the site, together 
with key parameters of these turbines.  Final wind turbine selection would be carried out based 
on commercial considerations within the approval conditions stipulated by the Department of 
Planning. 

The turbines fall into two similar types: 

Type A turbines are a 2 MW class turbine, with generating capacity ranging from 1.5 
MW to 2.0 MW.  These turbines have a hub height of 78m to 80m, and a blade 
diameter of 77m to 83m, meaning a blade tip hight of 118m to 121m. 

Type B turbines are a 2 - 3 MW class turbine, with generating capacity ranging from 1.8 
MW to 3.0 MW.  These turbines have a hub height of 78m to 80m, and a blade 
diameter of 87 to 92m, meaning a blade tip hight of 121.5m to 126m. 

The different characteristics of these turbine types require different turbine layouts.  In 
particular, the spacing of turbines is related to the blade diameter, so where a Type A turbine 
may require a crosswind / downwind spacing of 240m / 400m, a Type B turbine would require a 
crosswind / downwind spacing of 270m / 450m. This would mean a larger area of the site is 
required for the wind farm layout. 

In addition, even within each type the turbines will have slightly different characteristics in terms 
of physical size, energy production, and noise impacts. 

Selection of representative wind turbines 
This Environmental Assessment, and the related specialist studies, are based on the selection 
of a turbine which is believed to be representative of each turbine type. The turbines selected 
are: 

Type A – RE Power MM82. This turbine is demonstrated to be cost competitive in 
Australia, through its recent selection for Wind Power Pty Ltd’s Wonthaggi wind farm in 
Victoria. As the largest wind turbine within this class it is expected to represent the 
highest impact case from a visual impact perspective. While the overall noise level of 
this turbine is slightly lower than some other turbines in this range, it is likely to be 
noisiest at distance because much of the noise generated is in the low frequency range 
which carries further with distance. 

Type B – Suzlon S88. This turbine is demonstrated to be cost competitive in Australia, 
through its recent selection for AGL’s Hallet Hill wind farm in South Australia. As one of 
the noisier turbines within this class, it is also expected to represent the highest impact 
case from a noise perspective. While the Vestas V90 3MW machine potentially has a 
higher noise profile, it has the ability within the control system to reduce noise from the 
machine while operational, this ability is not available in the Suzlon S88 machine. 

It should be noted that these turbines have been selected as they are most indicative of the 
range of turbines under consideration. Final assessment of noise will be calculated prior to 
construction based on the final turbine selection and layout, and the results of this provided to 
the Department of Planning. Taurus Energy will ensure that these layouts meet the SA EPA 
Guidelines (for non-involved houses) or WHO Guidelines (for involved houses) as appropriate 
(refer to Section 9.2.2 Operational noise). 
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These representative turbines have been used for preparation of: 

• Optimised wind turbine layouts for each turbine type (Section 3.2.3); 

• Estimates of energy production (and greenhouse gas reduction) for each layout (Section 
4.5.1); 

• Photomontages, Zone of Visual Influence, and Shadow Flicker analysis for the Visual 
Impact analysis (Section 7.2); 

• Noise propagation assessment for the Noise analysis (Section 7.3). 
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Table 3.1 Wind turbines under consideration - Type A 

Turbine 
Supplier 

Turbine Model 
(MW Capacity) 

Hub  
Height 

Blade 
Diameter 

Blade  
Tip Height 

Rotor Speed Generator Type Noise  
(dBA at 8m/s) 

RE Power MM82 (2.0MW) 80m 82m 121m variable 8.5-17.1rpm Double fed induction machine 103.4 

Vestas  V82 (1.65MW) 78m 82m 119m fixed 14.4rpm Asynchronous 101.7 

Vestas  V80 (2.0MW) 78m 80m 118m variable 6-19rpm Asynchronous with Optispeed 105.3 

GE Wind 1.5xle (1.5MW) 80m 82.5m 121.25m variable 10.2-18.7rpm Double fed induction machine 104.0 

GE Wind 1.5sl/sle (1.5MW) 80m 77m 118.5m variable 11-20.4rpm Double fed induction machine 102.7 

Gamesa G83 (2.0MW) 78m 83m 119.5m variable 9-19rpm Double fed induction machine 106.3 

Gamesa G80 (2.0MW) 78m 80m 118m variable 9-19rpm Double fed induction machine 104.8 

Enercon E82 (2.0MW) 78m 82m 119m variable 6-19.5rpm Direct drive synchronous annular generator 104.0 

 

Table 3.2 Wind turbines under consideration - Type B 

Turbine 
Supplier 

Turbine Model 
(MW Capacity) 

Hub  
Height 

Blade 
Diameter 

Blade  
Tip Height 

Rotor Speed Generator Type Noise  
(dBA at 8m/s) 

Suzlon S88 (2.1MW) 80m 88m 124m limited variable Asynchronous 106.3 

Vestas  V90 (1.8MW) 80m 90m 125m fixed 14.9rpm Asynchronous 104.7 

RE Power MM92 (2.0MW) 80m 92m 126m variable 7.8-15rpm Double fed induction machine 105.0 

Gamesa G87 (2.0MW) 78m 87m 121.5m variable 9-19rpm Double fed induction machine 105.3 

Vestas  V90 (3.0MW) 80m 90m 125m variable Double fed induction machine 102.0 - 109.2* 
 

* The Vestas V90 has multiple noise control modes, 109.2dBA is the noise level under the maximum (noisiest) noise control mode.  Operating in reduced noise modes incurs 
a significant reduction in energy production (e.g. a 12% reduction for the 104.2dBA mode, and 22% reduction for the 102dBA mode). 
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3.2.3 Wind turbine layouts 

Preparation of wind turbine layouts 
Taurus Energy has prepared two wind farm layouts for the various wind turbines under 
consideration. These layouts were prepared by wind energy consultants Garrad Hassan Pacific 
Pty Ltd. To prepare these layouts, Taurus Energy provided Garrad Hassan with key site 
parameters, including: 

• Property boundaries; 
• Aerial photography of the site (for production of vegetation maps); 
• High resolution topography of the site (2m contour); 
• Wind speed data collected on site; 
• Location of residences in the vicinity of site; 
• Results of background noise assessment including proposed noise limits at residences; 
• Information on general constraints within the site (including biodiversity and heritage 

constraints, boundary and residence proximity constraints, and EMI constraints); 
• Information on EMI constraints cause by the location of the communications tower on site 

and related microwave links; 
• Operating parameters of selected representative wind turbines. 
 

Garrad Hassan then prepared optimised wind turbine layouts for each representative turbine 
using a variety of specialised software packages including WaSP and Windfarmer™, as 
follows: 

• Preparation of wind speed correlation at the monitoring mast location (comparison of 
measure period with long term Bureau of Meteorology wind monitoring sites) to determine 
likely long-term wind speed characteristics; 

• Preparation of a wind speed profile across the site based on this long term wind speed and 
the site physical parameters (topography, vegetation); 

• Optimisation of wind turbine location based on this wind speed profile to maximise wind 
energy production while meeting all constraints (including biodiversity, heritage, noise limits 
on neighbouring residences, EMI interference, and proximity constraints); 

• Calculation of likely long term (~30yr) wind energy production at each turbine; 
• Calculation of likely maximum wind gust conditions to determine turbine suitability. 
 

The results of the wind speed profile are shown in Figure 3.7.  This demonstrates the significant 
variability of wind speed across the site, which will help to explain the layouts proposed for 
each turbine type. The results of the wind energy production calculations are provided in 
Section 4.5.1. 

The proposed wind turbine locations under these options are shown in Figures 3.8 and 3.9.  
These layouts have undergone a preliminary review to determine that the layout is reasonably 
able to be constructed.  However, minor relocation of specific turbines may be required after 
the results of final geotechnical investigations at each turbine location are completed.  These 
geotechnical investigations can only be carried out once consent conditions are known and a 
turbine supplier has been selected. 

These layouts are based on using 15 turbines.  In the event that final turbine selection requires 
less turbines to be installed to meet the 30MW maximum project capacity, those turbines with 
the lowest energy yield would be removed. 
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Figure 3.7 Wind speed profile across the site (analysis prepared by Garrad Hassan) 



Environmental Assessment: Proposed Wind Farm, Cullerin NSW  

 

Final                                                                                                                                                               32                                                                                                 nghenvironmental 

 

 

 

 

 
 

 
 

 

 

 
 

 
 

 

 

 

 

 

Figure 3.8 Wind Turbine Layout A (15 turbines, represented by RE Power MM82) N        0                                    1                                    2km 
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Figure 3.9 Wind Turbine Layout B (15 turbines, 2MW Class, represented by Suzlon S88)  N          0                                      1                                       2km 
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3.2.4 Electrical connections 

Introduction 
To export power from the wind farm, it is necessary to electrically connect each wind turbine to 
the NSW electricity grid.  The onsite electrical works would include: 

• A site substation to step the voltage up from reticulation voltage to transmission voltage of 
132,000V, suitable for connection to Country Energy’s Yass-Goulburn 132kV transmission 
line which crosses the site; 

• Onsite power reticulation cabling (underground and overhead) at either 22,000V or 33,000V 
to connect wind turbines to the control room and site substation; 

• Onsite control and communications cabling; and, 

• An onsite control building housing control and communications equipment. 

Site substation and 132kV connection 
A substation is required to convert power from on-site reticulation voltage of 22kV or 33kV to a 
transmission voltage of 132kV suitable to connect into Country Energy’s transmission system.  
It would also include all necessary ancillary equipment such as control cubicles, voltage and 
current transformers, and circuit breakers for control and protection of the substation. 

The substation area would be surrounded by a security fence as a safety precaution to prevent 
trespassers and stock ingress.  The ground would be covered partly by crushed rock and partly 
by concrete pads for equipment, walkways and cable covers, and would have an earth grid 
extending outside of the boundary of the security fence. 

 

 

 

 

 

 

 
 

 

 

 
 

 

Figure 3.10 Typical single-transformer substation  

Photograph courtesy of Country Energy 
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Figure 3.10 shows a typical substation of the size proposed for this project.  This is a 
photograph of the 15MVA Eastern Star Gas Generator substation at Narrabri in NSW.  While 
only operating at 15MVA and 66,000V, the proposed 132kV 30-40MVA substation would be 
similar in physical size and layout to this substation.  Please note that the substation is the area 
within the wire boundary fence shown, the cubicles and building to the bottom left of this photo 
are related to the gas generator and would not be required at the wind farm site. 

The substation would be located on-site, taking up an area of approximately 70m x 70m. It 
would be located at the point where the existing 132kV line crosses the main ridge (Figure 
3.11). This location has been selected to minimise environmental disturbance of the site; to 
reduce cabling lengths and therefore reduce costs and environmental impacts; to minimise 
stock management issues for current farm use; and to reduce visual impacts and ground 
disturbance of the site. 

Indicative bushfire Asset Protection Zones (APZs) have been calculated based on the 
vegetation type and slope. These site parameters produce an inner protection area of 25m 
(which can be maintained under continued grazing practices) and an outer protection area of 
10m (requiring some tree removal to thin the canopy, as well as underscrubbing to maintain low 
fuel conditions). The biodiversity impacts of this were considered to be acceptable (refer to 
attached report). 

The substation would include a 30 – 40MVA power transformer.  This transformer is likely to be 
of the oil-cooled variety, and therefore may contain considerable quantities of oil.  Provision 
would be made in the design of the substation for containment of any oil which may leak or 
spill. 

It is likely that minor alterations would be required to the existing transmission line to allow 
connection of the new cabling.  This may include the construction of new concrete power poles 
at the connection point.   

Onsite electrical reticulation 
Within each wind turbine, or in the adjacent pad-mount transformer, the power voltage is 
stepped up from generation voltage to either 22,000 Volts (22kV) or 33,000V (33kV) for 
reticulation around the site.  The selection between these voltages is a commercial 
consideration; power line easements, cable trench design, and reticulation routes are identical. 

Each wind turbine must be connected together at reticulation voltage, and then connected to the 
Site Substation.  These connections are to be made using underground cabling.  

Cable trenches would, where possible, be dug within the onsite roads to minimise any related 
ground disturbance.  Short spur connections would come off a main cable run which would 
approximately follow the main road access route on site. Underground cables would require a 
trench of approximately 1 – 1.5 metres deep and 0.5 – 1 metre wide.   

The routes for power reticulation would be finalised taking into account the ease of excavation 
of cable trenches, and with an effort to minimise impacts on areas with sensitive biodiversity or 
heritage; to minimise clearing of trees; and to minimise erosion issues resulting from 
construction. 
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Figure 3.11 Substation and control building locations with indicative APZs  

 

Control cabling 
In addition to the power reticulation cabling, control and communications cabling is required 
from the Control building to each wind turbine, and to the Site Substation.  This control cabling 
would be installed using the same method and route as the power cabling above, that is, strung 
from the same poles as overhead lines, or dug in the same cable trench as underground 
cables. 

Control cables would consist of twisted pair cables, multi-core cables or optical fibres, and 
would be used for central and remote control of individual wind turbines; substation controls; 
monitoring of weather data and equipment; and communications to offsite control centres 
where required. 

Interaction with Country Energy and Gunning Wind Farm 
The proponent intends to seek a Grid Connection Agreement with Country Energy on the basis 
of the proposed connection arrangements and in accordance with the National Electricity 
Code.  This Grid Connection Agreement will include all technical requirements for safe 
connection of the wind farm to the NSW electricity grid.  Construction of the project will not 
commence until this Grid Connection Agreement has been entered into by both parties. 

 Relevant stakeholders including Transgrid and NEMMCO will be consulted in preparation of 
the related Grid Connection Application. 

 It is anticipated that Taurus Energy will build the high voltage substation on site at its cost and 
then transfer ownership of this substation to Country Energy who will own, operate and 
maintain the substation.  Taurus Energy would take its connection from the low voltage 
terminals of the substation transformer, although it is also possible that the point of supply 
would be at another point within the substation.  The details of this connection point would be 
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included in the Grid Connection Agreement.  The substation control room would likely be a 
shared asset to negate the need to build two control rooms on site, in which case the 
ownership boundaries would be clearly delineated and set out in the Grid Connection 
Agreement. 

 Depending on the progress of the Gunning Wind Farm, it is possible that a shared substation 
connection point would be used with the proponent of that wind farm, Delta Electricity.  The 
Gunning Wind Farm connection would be subject to a separate Grid Connection Agreement 
between Delta Electricity and Country Energy. Additional transmission line works other than 
those stated above which might be required in this case are not a part of this project 
application. 

3.2.5 Site civil works, roads, and access 

Access route 
Access routes to the site are expected to use the existing Hume Highway and Old Hume 
Highway. The proposed route is via the Hume Highway, to Lerida Rd North, onto Old Sydney 
Rd and then through an upgraded access track onto the northern end of the site.   

Minor road works would be required on the Lerida Road, specifically, grading of the surface 
and removal of a small number of encroaching branches.  Sealing the junction of Old Sydney 
Road and the Old Hume Highway is proposed to ensure safe stopping distances. Access from 
Old Sydney Road onto site would require construction of a new gate to replace and widen the 
existing gate, and removal of a small number of trees may be required at this location to allow 
large vehicles to turn from Old Sydney Road onto the site.  

Vehicle management 
Every effort would be made to ensure vehicles: 

• Are minimised in size, length, and number 

• Travel with appropriate regard to other road users 

• Travel at times which minimise traffic noise impacts to surrounding residents 

Light vehicles will operate within 1 hour of the NSW EPA construction noise guidelines 
recommended hours for work; from 7:00 am to 6:00 pm weekdays and 7:00 am to 1:00 pm on 
Saturdays, and not on Sundays or Public Holidays. However, the delivery of turbines to the site 
via oversize vehicles may occur at night, outside the hours stated above, in order to ensure 
safe passage during low traffic conditions. 
A Traffic Management Plan would be prepared to properly manage traffic impacts. The TMP 
will incorporate measures identified in Section 7.8.1 of this document. Namely: a signposting 
plan, interim information bays, clearing of sight lines, line marking, upgrades to pavement and 
drainage structures, sealing a junction, shoulder widening, reduced speed limits for the period 
of construction, scheduling of high traffic flows and implementation of dust suppression. The 
TMP will be developed in consultation with the RTA to ensure that these measures are 
adequate to address the potential for safety and asset degradation issues. 

The proponent commits to liaise with the owners of residences on Lerida Road North (two, 
Springvale and Wandella, both involved with the proposal via lease agreements) as well as an 
additional residence within 1km of the Hume Highway – Lerida Road North Junction 
(Illawambra), to ensure that owners have advanced notification of traffic timing. 

Access tracks 
Onsite access tracks for construction and operation would be unsealed formations up to 6m in 
width, and are required to the base of each wind turbine location and the location of the site 
substation and control building. 
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A main access track would be located as indicated in Figure 3.12. This figure shows proposed 
existing tracks (requiring upgrade) in brown, and proposed new tracks in magenta.  From this 
main access track, side tracks would be taken to each wind turbine location by the shortest 
reasonable route. 

At each wind turbine base, a firm hardstand area would be required to provide a level and 
stable base for cranes necessary for construction (up to 30m x 30m; 900m2 in area).  New 
gates and possibly new or realigned fences may also be required to protect stock during the 
construction phase. 

Once the construction has finished, any tracks not used for normal farming practice or turbine 
maintenance would be spread with recovered topsoil and allowed to grow over or planted with 
appropriate grasses. Likewise, hardstand areas would be spread with recovered topsoil and 
allowed to grow over or planted with appropriate grasses. 

Every effort would be made to: 

• Minimise the number and length of necessary access tracks 

• Locate access tracks along the route of existing farm tracks 

• Locate where clearing of existing native vegetation would be minimised 

• Locate where impact on sensitive biodiversity or heritage areas would be minimised 

• Construct with due regard to erosion, sediment control and drainage 
 

3.2.6 Wind monitoring equipment 
Taurus Energy has established a 65m high lattice tower wind monitoring mast to assess wind 
speeds at the site.  It is proposed to continue operation of this mast to allow ongoing 
performance monitoring of the site.  Data from this mast is also used for the noise 
assessment. 

Pending final wind turbine placements, it may be necessary to move the existing wind 
monitoring mast to a different location within the site, to replace the wind monitoring mast with 
a shorter or taller wind monitoring mast, or to install an additional wind monitoring mast to 
assist with control and operation of the site. 

It is anticipated that wind monitoring equipment could be removed after two years of operations 
at the wind farm. 
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Figure 3.12 Proposed site access tracks 
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3.2.7 Control building 
A control building would be built onsite to house instrumentation and control equipment and 
communications equipment.  This building would also house routine maintenance stores, a 
small work area, and amenities for staff. 

The control building would be 5m x 10m in area. It would be of concrete slab on ground 
construction with steel frame, metal or brick walls, a non-reflective sheet steel (colourbond) 
roof, and would include rainwater collection and storage for domestic use.  A composting or 
septic toilet system would be installed for staff use. It is likely that the control building will be air-
conditioned. The internal layout of the control room will be finalised after the Grid Connection 
Agreement has been completed with Country Energy. 

A telephone connection to the control building would be required to allow remote monitoring 
and control of the wind farm.  This connection could consist of multiple buried telephone lines 
or a satellite connection.  It is possible that a microwave link may be required by Country 
Energy for substation control, in this event this would be subject to a license application to the 
Australian Communications Authority. 

Standard 240 Volt / 415 Volt power would also be installed at the control building. 

The control building would be located adjacent to the site substation, and is expected to be a 
joint facility for control of the substation as well as the wind farm (refer to Figure 3.11 Substation 
and control building location). 

3.2.8 Other site services 
Operating staff would be responsible for removal of all other wastes at the site; no waste 
management services would be required. 

3.3 Construction facilities and staging of works 
The works establishment of the wind farm can be considered as occurring in three phases.  
These include construction, operation and decommissioning of the wind farm.  A description of 
activities under these headings follows. 

3.3.1 Phase 1: Construction of the wind farm 
The construction phase of the wind farm would occur over a 3-6 month period and would 
include such activities as: 

• Transport of people, materials and equipment to site 

• Civil works for access track construction, footings and trenching for cables 

• Establishment, operation and removal of concrete batching plant  

• Potential use of rock crushing equipment onsite, if required 

• Installation of wind turbines using large mobile cranes 

• Construction of substation and onsite power reticulation lines and cables 

• Temporary site offices and facilities 

• Restoration and revegetation of site on completion 
Construction would commence with the upgrading of roads and all other site civil works, 
including preparation of hardstand areas, and laying of cables.  This would be followed by 
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preparation of concrete footings, which must be cured for many weeks prior to construction of 
wind turbines. 

Wind turbine construction can be relatively fast once the footings are prepared, with wind 
turbines installed at a rate of 2 – 4 per week.  The towers are erected in sections, the nacelles 
lifted to the top of the towers, and finally blades lifted and bolted to the hub. 

The necessary substation construction and grid connection works would be carried out in 
parallel. 

The commissioning phase would include pre-commissioning checks on all high-voltage 
equipment prior to connection to the Country Energy transmission system.  Once the wind farm 
electrical connections have been commissioned and energised, each wind turbine is then 
separately commissioned and connected and put into service. 

On completion of construction, the site would be revegetated and all waste materials removed 
from the site.  Any temporary road realignments would be restored and revegetated. 

Wind turbine construction and installation 
Installation of the wind turbine blades would require establishment of a level (<1% gradient) and 
stable hardstand area at the base of each wind turbine.  This hardstand area would support 
cranes used for the major component lifts, and could have an area of up to 30 metres by 30 
metres (900m2 in area).  It is also necessary to have a delivery area for the various 
components adjacent to the hardstand area, in most cases it is expected that the access road 
could be used as this delivery area. 

Installation of the wind turbine blades would also require cleared areas at the base of each wind 
turbine to manoeuvre the wind turbine blades.  Generally, the three blades are connected to the 
hub on-ground, and the whole wind turbine lifted as one piece.  There is some scope to avoid 
damage to or removal of native vegetation during this stage by careful positioning of the 
blades to avoid trees and shrubs, this would be carried out wherever possible. 

The wind turbines would be anchored using large concrete gravity footings or smaller concrete 
footings bolted to rock, as determined by geological parameters.  Some blasting of rock may 
be required to excavate footings, dependent on the geological properties of the rock and 
design of the footing.  Should controlled blasting be required, it would be carried out in 
accordance with all relevant statutory requirements. 

Rock crusher  
Materials excavated during the construction of wind turbine footings may be able to be reused 
as road base for the road surface upgrades.  For this purpose, it is possible that a mobile rock 
crusher would be used onsite. 

Concrete batch plant 
It is possible that pre-mix concrete will be brought to site from local batch plants in Goulburn. 
However, a portable concrete batch may be required to supply concrete onsite and therefore a 
concrete batch plant forms part of this proposal.  The concrete batch plant would involve a level 
area of up to 50 metres by 75 metres onsite to locate the loading bays, hoppers, cement and 
admixture silos, concrete truck loading hardstand, water tank, and stockpiles for aggregate and 
sands.  The site would include an in-ground water recycling / first flush pit to prevent dirty water 
escaping onto the site, and would be fully remediated after the construction phase. 

The batch plant would be located on an existing clear and level area of the site, adjacent to 
Lerida Road North. This area has previously been used as a batch plant site for the 
construction of the adjacent Hume Highway.  A concrete slab and powerline already exist at 
this location; these can be seen in Figure 3.13 and Figure 3.14 .  
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Figure 3.13 Proposed concrete batch plant location adjacent to Lerida Road North, dotted orange line 
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Figure 3.14 Close-up of proposed concrete batch plant location 

 

The concrete batch plant would produce up to 250m3 of concrete per day. The maximum 
operational period would be 6 months. In total, the plant would produce approximately 8,750 m3 
of concrete. These volumes equate to 575 tonnes per day and 20,125 tonnes per year. The 
batch plant would therefore require a license to be issued by DEC (under the Protection of the 
Environment Operations Act 1997), given the amount exceeds the license threshold of 150 
tonnes per day (but not 30,000 tonnes per year). License conditions specified by DEC are 
likely to include operational protocols and monitoring (pers. comm. M. Rizzuto, DEC April 27, 
2006). 

Sands and aggregate would be sourced from excavation of footings, where possible, or from 
existing sand and gravel pits within the local area.  Every effort would be made to source clean 
sands and aggregates to prevent transport of weeds to site.  Where possible, sands and 
aggregates used would be similar in colour to materials already found on site. 

In the event that an on-site batch plant is required, water would most likely be trucked in from 
off site. It is possible that, depending on water levels, water from existing dams on the property 
could be used to supplement water cartage. 

3.3.2 Phase 2: Wind farm operation 
Once installed, the wind farm would operate for an economic life in the order of twenty to thirty 
years.  The economic life would depend on various considerations including the increasing 
costs of maintenance; requirements for major repair work; and cost and efficiencies of 
possible replacement wind turbines. 

During the operation phase, while the wind farm operates unattended, the wind turbines and 
other equipment would require regular maintenance, and it is possible that at some stage some 

N 
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equipment may require major repair or replacement.  In addition, during the initial operating 
years, operator attendance may be more regular while the wind farm operation is being fine-
tuned and optimised. 

Routine maintenance 
To maintain the wind farm operating in a safe and reliable manner, it would require regular 
inspection and operation on an as needs basis.  This would generally be carried out using 
standard vehicles. 

In addition, regular maintenance is required, generally at 3, 6 and 12 monthly intervals. As a 
guide, each turbine required about 7 days of maintenance per year. This does not require the 
use of major equipment, and could be carried out in a normal utility or small truck and would not 
require any additional works or infrastructure. 

Major repairs 
It is possible that major unexpected equipment failures could take place during the life of the 
wind farm.  While wind turbines and electricity connections are designed for a 20 - 30 year life, 
failures can occur due to a number of factors including lightning strike (either onsite on the wind 
turbines or offsite on the transmission line) and damage to key components (such as 
transformers or gearboxes). 

Most repairs can be carried out in a similar manner to routine maintenance, with some 
exceptions: 

• Replacement of wind turbine blades, if necessary, would require bringing new blades to site 
and installation of these blades using large cranes.  The requirements are similar to the 
construction phase, and the access tracks established for construction may need to be 
brought into operation again, although helicopters may sometimes be used for one-off 
replacements. 

• Replacement of wind turbine generators or gearboxes would require a crane and low loader 
truck to access the site  

• Replacement of the substation transformer would require a low loader truck to access the 
site  

Site monitoring program 
A site monitoring program would be established to determine additional impacts of the wind 
farm.  The monitoring program would assess noise impacts from the operational wind farm as 
well as biodiversity impacts, given the paucity of information available on the impact of wind 
farms on Australian birds and bats. As well as providing information able to be used to 
minimise the operational impacts of the Cullerin Wind Farm on birds and bats, it would be a 
source of information for other wind farms in Australia. 

Monitoring of the wildlife impacts of the wind turbines would occur at regular intervals during the 
initial phase of operation.  This could be carried out using a standard vehicle and would not 
require any additional works or infrastructure.  

3.3.3 Phase 3: Wind farm decommissioning 
The life of the wind turbines is 30 years at which point the wind turbines would be replaced, 
overhauled or removed from the site. It is expected that a special purpose company would own 
and operate the wind farm over its life. A provision will be made in that company’s accounts to 
ensure sufficient funds are set aside over the life of the project to cover the cost of the 
eventual project decommissioning.  

Decommissioning would involve similar road access arrangements to construction, and would 
require access for large cranes and transport vehicles to dismantle and remove the turbines.  



Environmental Assessment: Proposed Wind Farm, Cullerin NSW  

 

Final                                                                                                      45                                                                             nghenvironmental 

All underground footings and cable trenches would remain in situ, all other equipment would be 
removed from site.  No concrete batching plant or materials delivery would be required, 
therefore the decommissioning period would be significantly shorter and with significantly less 
truck movements than the construction phase.   

It should be noted that the scrap value of turbines and other equipment is expected to be 
sufficient to cover the majority of the costs of their dismantling and site restoration. 

Recommissioning would involve similar road access arrangements to construction, and would 
require access for large cranes and transport vehicles to dismantle and remove the existing 
turbines and to install replacement turbines.  Again, the scrap value of turbines and other 
equipment is expected to be sufficient to cover the costs of their dismantling and site 
restoration.  The existing substation and cabling could be reused, and it is possible that the 
existing footings could also be reused.  This would allow a significant cost saving for a 
subsequent project, and it is therefore likely that recommissioning the wind farm could be 
commercially viable.  

This proposal does not include recommissioning. An additional impact assessment would be 
required to consider the impacts of recommissioning, if this option is considered preferable at 
some later date. 

3.4 Site restoration 
To ensure that areas disturbed during construction and decommissioning are rehabilitated 
appropriately as soon as practicable after works, a site restoration plan would be prepared in 
advance which would set out protocols for restoration works. In general, the following principles 
would be employed: 
 
1. Site Preparation: Site preparation aims to provide the best possible conditions for plant 
root growth (Parr-Smith et al. 1998).  This is achieved by improving soil and subsoil texture by 
softening and aeration, providing adequate water and nutrients and removing competition from 
weed species. 

Noxious species would be sprayed with an approved herbicide before work begins to minimise 
the spread of weeds. Two or three sprayings may be required. Topsoil would be separated 
from underlying subsoil as it is excavated. All excavated material would be placed on a 
geotextile fabric to prevent damage to underlying vegetation. The topsoil would be respread 
over the disturbed area to act as a seed bank, providing nutrients for the proposed plantings 
and/or seeding. 

Sods of native species and non-invasive exotics need to be carefully removed, stored and 
cared for, requiring regular watering and replacement as soon as possible. A root base at least 
15cm deep is required, sods would not be so large that they require more than one person to 
lift, and the above ground growth of shrubs would be trimmed to allow the root mass to support 
new growth. If sods cannot be replaced within a week, they will require nursery-like conditions 
to preserve them. 

2. Stabilisation: Stabilising the disturbed trench easements would prevent erosion, reduce the 
impact of frost, wind, water runoff and raindrop action and would provide a final surface for 
revegetation. 

Stabilisation would occur immediately after the completion of construction or progressively as 
sections are completed. Disturbed areas would be stabilised using organic erosion control 
matting or mulch.  

3. Revegetation: Revegetation is the process of establishing plants on a stabilised site (Parr-
Smith et al. 1998).  The sites would be revegetated progressively as works are completed. 
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Species composition would depend on each site. In areas that are predominantly native, native 
species should be sown. Sterile annuals can be sown initially to stabilise the site. These 
provide a temporary cover crop whose lifecycle increases the survival rate of the native 
vegetation that is subsequently planted. 

Species of local provenance are unlikely to be available to purchase as tube stock. An order 
must be placed 6-9 months before they are required to plant to ensure enough time to source, 
germinate and grow the stock. Local wallaby grass straw may provide ideal mulch containing 
viable local seed, if harvested at the correct time of year and oversown. 

4. Monitoring: On-going monitoring and maintenance is required following rehabilitation.  This 
step can require a greater level of resources than the initial establishment of native vegetation, 
depending on the response of the ecosystem to the actions described above. It is an essential 
step as techniques that work well at one site may prove inadequate at another site, leaving soil 
denuded and vulnerable to erosion.   

Maintenance would involve replacement of dead or missing plants, protection from grazing 
animals if necessary, removal of weeds and watering through dry periods.  Mulch may need to 
be replaced when it breaks down or where there is insufficient plant groundcover. 




