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Our consultancy team has prepared this feasibility study for WindVest which outlines a 

proposed wind farm project in a rural agricultural area north of Horsham, NSW. The project 

involves the construction of 33 Vestas V126 3.3MW turbines and the total rated capacity of 

the wind farm is 108.9 MW. Average wind speeds of 6.64 m/s are estimated at hub height 

(117 m) along the ridgeline. 

The site was also chosen due to a 220 kV voltage transmission line passing though it which 

will allow easy access for grid interconnection. Furthermore, there is great accessibility to the 

site from the Borong Hwy, Henty Hwy and Western Hwy and local roads.  The total capital 

cost of the project is estimated to be         million and the total lifetime profits from this 

project are calculated to be         million. 
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1. Background 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.2 Steps for installation 

The main information to determine whether a particular site is suited to wind farm 

development includes the local wind resource, environmental impact and community 

acceptance of the project.  

To make the development of the wind farm in Horsham, it has to be clear that if one of the 

steps are not succeeded and the possible solutions cannot solve the issues, the project has to 
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discontinue the investigation of the proposed site and notify the local community and 

stakeholders of the interruption of the project.  

The first action for the development of a wind farm is to select a potential wind location, 

selecting a site with great wind resource, then analyse the properties of the location that may 

influence in the performance of the wind farm. Once the selection and study of the properties 

in the location are done, a more detailed analysis is necessary in whether there are or not 

possible impacts that may interrupt the development of the wind farm, then select a site 

boundary and negotiate with landowners within the location.  

Once these steps are completed, a preliminary layout of the wind farm can start and the next 

project stage is feasibility, which is divided in both wind monitoring and preliminary 

technical studies.  Wind monitoring is required to check whether the wind resources of the 

selected area are commercially viable or not. The preliminary technical studies will focus on 

the wind farm layout considering the site data of wind resources. After identifying the 

feasibility of the project, the next stage is the planning approval, which consists of the steps 

necessary for approval of relevant authorities. The planning approval consists of detailed 

technical studies, planning application and planning assessment. The detailed technical 

studies provide a detailed analysis of information necessary to develop as optimised as 

possible the wind farm. The planning application is to combine the project with the 

limitations of the relevant authority to make it acceptable. The planning assessment may not 

occur, but it consists of answering queries from and informing the local community about the 

project. 

Once the stages of site selection, project feasibility study and planning approval have been 

completed, the stage of construction can begin. 

To initialize the construction first, it is necessary to create a management plan to ensure 

health, safety and environmental management for project approval. Furthermore, the 

construction can commence in accordance to all the planning permits. After the construction 

steps are concluded, the next stage of the project is operation, in this stage the operation of 

the wind farm has to be executed in accordance with any operational conditions of the 

planning permit. Monitoring compliance with studies indicating that the operation is in 

accordance with any planning permit and confirming that all the responsibilities defined in 

the planning applications are tested, are necessary to the operation stage as well, and if the 

operation is not confirming the assumptions in the planning application, it will be necessary 

to change the operation of the wind farm to operate according to the planning application. 

A few steps are necessary for the successful development of a wind farm, which are 

summarized in figure 1.
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Figure 1: Typical stages of development 

1.3 Grid connection 

Capacity 
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Table 1 (AER 2009) 

 

 
When it comes to grid connection, firstly, we need to consider the current electricity 

generation of Victoria. If there are already too many wind farms, it will be unrealistic to build 

another wind farm. Seen from Table xxx, we can find out the electricity generation still 

remains in low level when comparing with coal electricity generation. 

 

Meanwhile, because the function of wind turbines relies on wind speed, the power generated 

can vary greatly within one hour, one day, or over several months. The integration of the 

proposed wind farm into grid system can be challenging, for it is required to maintain power 

production and consumption balance. The generation of wind energy is intermittent and not 

dispatchable, therefore additional effort has to be made to regulate grid system, increase 

operating reserve and manage energy demand if the wind energy penetration is at a high level 

[1] (Milborrow 2009). But in Victoria, penetration level is relatively low, with average 

generation capacity of 8800 MW and installed wind capacity of only 325 MW. [2] In addition, 

there is a 220kV transmission line passing the proposed site for the wind farm (fig. 3) 

(MacGill 2012), therefore integrating the wind farm into the grid system will not seriously 

disturb the grid stability. 
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 (MacGill 2012) 

 

Milborrow, D 2009, „Is wind power reliable?‟, New Power UK, Issue 1, February. 

artistic impression – see attached 

1.4 Maximum size of Wind farm 

After researching, it is not so complicated to determine the maximum size of wind farm. 

Firstly, considering the environment and social impact, the wind farm cannot be too close to 

local buildings. From research, the common distance should be at least 2 kilometer away 

from any building so that the impact brought by wind farm, such as noise pollution can be 

limited to low level. 

Meanwhile, there are also some restricted areas in the chosen site, which is shown in Figure 

1.. The area is aroung 27.8 square km. 

 
Figure 2 

 
Figure 3 
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As shown in the figure 3, the approximate maximum area, not including the Horsham 

planning restriction, will be 343.8 square km. 

Thus, considering the restricted area, the approximate maximum area for site will be 

343.8-27.8 = 316.0 square km. 

Upper estimate for number of turbines 

316.0 sq. km *(1e6 m^2/sq. km)/(630 m * 1008 m) = 497.61 turbines 

The number of turbines for a 100 MW wind farm (typical size 2013 standards, citation 

needed) for our chosen turbine is 100/3 = 33.3. Rounding down gives 33 turbines. 

2. Concept Design 

2.1 Location 

 

 
Figure 4: National/state zoom image of site    Figure 5: State/regional zoom image of site 

Horsham 



Page 10 of 34 
 

 

Figure 6: site image
1
 

 

a. Current land-use, transmission, transport and other factors 
 

 
The site is relatively flat agricultural land (Google Maps 2012), which can be integrated well 

with a wind farm, particularly when used for livestock. From the satellite and map imagery it 

appears that that there are many plots of land for different crops however the landowners may 

be much fewer in number. A more detailed study needs to be taken. However, even if the 

number of landowners is quite high for a wind farm, this is not an insurmountable barrier, as 

has been shown in past projects e.g. Roscoe Wind Farm (Power Technology 2012). 

Australian Bureau of Statistics (2012) shows that the total land area in Horsham used for 

agriculture in 2006 was over 320,000 ha. The amount of livestock is over 530 000, most of 

which is sheep and lambs. Although individual landowners need to be researched to find their 

commodities, these statistics prove promising for a wind farm site. Additionally, in 2007 over 

half (51.16%) of the workforce were professionals; associate professionals; managers and 

administrators; tradespersons and related workers; and intermediate production and transport 

workers. Many of these jobs would be useful for the wind industry. The site is well connected 

to roads. A 220 kV transmission line passes through Horsham so grid connection should be 

low-cost (MacGill 2012). There is enough area in the proposed site to locate wind turbines 

outside the 2 km exclusion zone from landowners in Horsham, Dimboola, and Warracknabeal 

and on the proposed site so that noise pollution should not be an issue. 
 

                                                           
1 Note that indicates maximum area of the wind farm and does not include 2 km exclusions from residential buildings 
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b. Key strengths and weaknesses and available information 
 
The site is close to Horsham which has 20% or more of wind from a South-West direction as 

an annual average at both 9 am and 3 pm. Additionally half or more of the wind from this 

direction is over 10 km/h (for a height of 10 m above ground). There is also a low calm 

proportion (6% for 9 am annual average, 2% for 3 pm annual average). The location should 

provide enough area for a 100MW wind farm with 100 m diameter and a 100 m hub height, 8 

km in the dominant wind direction and 5 km perpendicular (Grisold 2013, pers. comm., 8 

April). Meanwhile, Victoria has large electricity generation (8.8 GW) together with large 

electricity consumption (av. load 5.7 GW); with only 325 MW of wind capacity, so spilled 

energy should not be an issue.  
The average wind speed for our site is about 7 to 7.5 m/s at 10 m above ground level (AEMO 

Interactive Map 2012), which can generate a large amount of electricity. Although this is not 

as much as other sites in Australia such as Northwest Tasmania, the costs of grid integration 

and transport imposed by selecting a more remote location outweigh the benefits of a higher 

wind speed. 

 

 

 

 

 

Wind speed 

 
Figure 7: Annual wind rose at 9 am in Horsham 
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Figure 8: Annual wind rose at 3 pm in Horsham 
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2.2 Choice of turbine 

a. Analysis of wind data 

i. Translate the wind date   

Initially, the wind data is measured by the weather station at a height of 10m. Thus, when we 

are trying to compare the wind data and match it with turbines, the data should be normalised 

to a standard hub height of turbines As a result, 100 m hub height is used as the standard in 

this case, which means we need to translate the wind data from 10 m to 100 m. 

 Calculation 

 

 Firstly, translate the original wind data to new 100 m wind data by 

using equation (1). 

 Find out the new mean   ̅ and standard deviation   of the origin wind 

speed data. 

 Then, use the equations (2) and (3) to find the value c and k. 

 

Equation: 

(1)  ( )   (    )
   (

 

  
)

   (
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(2)     ̅ (            ⁄ ) 
 

  

(3)   (
 

 ̅
)
      

 

ii. Wind speed probability density 

Wind speed probability density indicates that the probability density or the relative likelihood 

of finding wind speeds at some specific values. 

In other words, once we know the probability density of wind speed, the annual duration for 

each wind speed can be simply found out. 

 Calculation 

 

 We have already Known the mean   ̅ and standard deviation   

 Then, use the equations (1) and (2) to find the value c and k. 

 Finally, once we know all the values, we can use equation 3 to find 

out probability density. 

 

Equation: 
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Table 2: statistical measures of wind 

U 6.535427614 

σ 3.020879793 

k 2.311865975 

c 7.378955568 

   

Graph ?. Wind speed probability 

 

i. Summary  

Seen from calculation, we can find out the wind speed focus at about 8 m/s, which can be 

seen as moderate wind speed. Corresponding, from graph, the line is skewed to the left and 

maximized at around 8m/s. Thus, by both calculation and graph analyses, it can be said that 

the wind speed in the chosen location is more suitable to build the moderate-wind-speed 

turbines. 

Furthermore, since the wind speed is not so strong, we need not to worry too much about cut-

out speed, which is usually defined at 25 m/s. There are not so much strong gust as well, 

which makes the chosen turbine more reliable. [table or statistics needed] 

Moreover, from original wind data, we can find out the direction of wind speed varies every 

day, but mostly south-westerly and north-easterly. Thus, considering the variation of wind 

speed directions, Horizontal-axis wind turbine (mentioned as HAWT in the following) cannot 

be seen as a good choice, which makes the vertical-axis wind turbine (mentioned as VAWT 

in the following) much better choice. 

 

 

 

 

http://en.wikipedia.org/wiki/Wind_turbine#Horizontal_axis
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b. Analysis of wind turbine data 

First of all, if we want to analyse the wind turbine data, we have to find the data. Basically, 

all of the turbine data comes from the manufacture official website, such as Vestas. 

i. Find key technical specifications 

When it talks about key technical specification, we mainly focus on the diameter and 

rated power of the turbines. But it is not so simple. There are more details that we paid 

much attention to. 

Firstly, we should know the size of turbine. Not only the diameter of blades but also the hub 

height can be seen as the important points. As we know, the diameter of turbine determines 

the layout and spacing of wind farm. In other words, if the diameter of turbine is too large, it 

means more land is needed, which can increase the cost significantly. Furthermore, it is not 

realistic to build up a huge wind farm in the chosen site. And considering the economic 

limitation, the diameter of blades must be within an acceptable and suitable range. Similarly 

for hub height, it is also not realistic to have too high hub height, which makes the operation 

and maintenance cost increase significantly. 

Then, the rated power can be seen as another important point. Since the annual energy output 

is dependent on the rated power, the rated power must fit our requirement, which is a 100MW 

- 200 MW wind farm. Meanwhile, we should not only focus on the rated power but also the 

power curve, which also determine the energy output. A good wind turbine should have 

suitable rated power and be designed for moderate wind. Due to the specific wind speed in 

the chosen site, we will prefer wind turbine designed for moderate wind speed. After we have 

found out the rated power, we can calculate out the electricity energy output. 

 Calculation 

 

 We have already Known the probability density F(x).  

 Then, use the equations (1) to find the approximated P(n), 

probability of wind speed falling in each speed range [n-0.5, n+0.5] 

(n=0, 1, 2, … , 33). 

 Multiply the probability P(n) with the hours in a year:        
     (see equation (2)), to get the number of hours when wind 

speed fall into each speed range. 

 Find the corresponding power Pn of each wind speed n from the 

power curves of wind turbines, and use equation (3) to calculate 

the estimated yearly energy output E. 

 

Equation: 

(1)  ( )   (     )   (     )  
(2)  ( )        ( ) 

(3)   ∑  ( )  
  
    

 

app:ds:technical
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c. Best matching between wind and turbine 

In order to meet the power requirement, we have to find out a suitable rated power turbine. 

Otherwise, there may not be enough land to be used for wind farm. Due the limitation of 

land, we find out the 3.3 MW turbines can be seen as our first choice, which can meet the 

power requirement but also within the acceptable land use. And, the spacing and specific 

layout of wind farm will be explained in the following paragraphs.  

Meanwhile, from the turbine data analysis, the annual energy output of the Vestas 3.3 MW 

can be quite high, which may bring large amount of profit.  

Furthermore, the Vestas V126 3.3 MW is the newest one in 2013 manufactured by Vestas, 

which means the turbine indicates the new technology and may be more reliable. 

Thus, after analysis and critical thinking, the Vestas V126 3.3 MW is determined to be the 

best choice of designed wind farm. 

2.3  Spacing and layout 

AS known from turbine data, the diameter of Vestas V126 3.3 MW turbine is around 126 m. 

Thus, Rotor diameter = 126 m. 

First of all, if we want to figure out the exact layout, we have to know the influence may 

brought by different location of turbines. Basically, it is the turbulence that can exert huge 

influence on the energy output. But in this case, since we have to consider and assume too 

many conditions, we determined to use the common rule taken by most of the wind farm 

designers.  

For crosswind, the distance between the turbines should be at least 5 times of rotor diameters. 

And for downwind, the distance has to be at least 8 times of rotor diameters.(Kay M. 2013, 

pers. comm.) 

 

 

Spacing 

- edited image showing where each turbine is located 

Choose turbine based on factors of energy output, cost, availability and logistics of shipping turbines 
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Table 3: comparison of turbines 

Company Type 

Annual 

Energy 

output at 

100 m 

(MWh) 

Annual 

energy 

output at 

hub height 

(MWh) 

Hub 

height (m) 

Net 

capital 

cost ($m) 

Est.LCOE[3] 

($m) 

Logistics of 

shipping 

Vestas 

V112-

3.3MW 

IECⅠB 

9.15 8.78 84 8.349 9.15 

Turbine 

manufacturers 

in Australia 

V112-

3.3MW 

IECⅡA 

9.15 

8.78 84 

8.349 9.58 
9.02 94 

9.52 119 

9.87 140 

V117-

3.3MW 

IECⅡA 

9.58 

9.38 91.5 

8.349 10.5 
9.91 116.5 

V126-

3.3MW 

IECⅢA 

10.5 

10.8 117 

8.349 6.34 
11.2 137 

V90-

3.0MW 
6.34 

5.62 65 

7.59 20.2 

5.97 80 

6.42 105 
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Company Type 

Annual 

Energy 

output at 

100 m 

(MWh) 

Annual 

energy 

output at 

hub height 

(MWh) 

Hub 

height (m) 

Net 

capital 

cost ($m) 

Est.LCOE[3] 

($m) 

Logistics of 

shipping 

Gamesa 
G87-

2.0MW 
5.00 

4.53 67 

5.06 5 

Spain, Italy, 

Portugal, 

Brazil, 

Greece, 

France, UK, 

US 

4.69 78 

5.00 100 

Sinovel 

SL3000/113 8.88 8.67 90 7.59 8.88 

Factories in 

Australia 
SL1500/77 4.16 

3.73 65 

3.795 4.16 3.81 70 

3.94 80 

GE 

2.85-103 7.51 
7.21 85 

7.2105 7.51 

Offices in 

Australia,  

not sure about  

manufacturers 

7.48 98.3 

1.85-87 5.24 4.97 80 4.6805 5.24 

1.5-77 3.95 

3.52 65 

3.795 3.95 
3.73 80 
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Company Type 

Annual 

Energy 

output at 

100 m 

(MWh) 

Annual 

energy 

output at 

hub height 

(MWh) 

Hub 

height (m) 

Net 

capital 

cost ($m) 

Est.LCOE[3] 

($m) 

Logistics of 

shipping 

Enercon 

E48-800kW 1.92 

1.59 50 

2.024 1.92 

 

Offices in 

Australia,  

not sure about  

manufacturers 

1.67 60 

1.78 75 

1.79 76 

E33-330kW 0.900 

0.691 37 

0.8349 0.9 
0.727 44 

0.750 49 

0.754 50 

Astralux 

Ltd 

VAWT 

5MW 
20.2 20.1 97 N/A N/A 

An Australian 

manufacturer 

- Scaled wind data, accounting for turbulence 

- Capital cost in $/MW, may also want to break up into percentages of each part e.g. 

construction, wind turbine (and a further breakup of components) etc. 

o availability as in wind resource availability – how often the wind blows when 

it is needed 
Table 4: statistical measures of wind 

U 

6.535427614 

σ 

3.020879793 

k 

2.311865975 

c 

7.378955568 
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The VAWT is not a suitable option as it occupies 91,650 sq. m [4], which takes up too much 

space on agricultural land. 

 

  



Page 5 of 34 
 

3. Social and Environmental Impacts 
3.1 Demographic of the region 

In the 2011 census, Horsham has a population of 14,285 people. The median total personal 

income in Horsham is $525/week, which is lower than the State‟s median of $561
2
. The key 

industries in this suburb include agribusiness, health and community services, manufacturing, 

education, public administration & services and construction
3
. The median salary of different 

industries is shown in Figure 14.  

 

Figure 1 Median salary by industry of Horsham 

 

 

 

 

 

 

 

                                                           
2
 http://myboot.com.au/3400/Horsham/demographics.aspx  

3
 http://www.liveinvictoria.vic.gov.au/living-in-victoria/melbourne-and-regional-

victoria/west-victoria/horsham  
4
 http://www.payscale.com/research/AU/Location=Horsham-Victoria/Salary#by_Industry  

http://myboot.com.au/3400/Horsham/demographics.aspx
http://www.liveinvictoria.vic.gov.au/living-in-victoria/melbourne-and-regional-victoria/west-victoria/horsham
http://www.liveinvictoria.vic.gov.au/living-in-victoria/melbourne-and-regional-victoria/west-victoria/horsham
http://www.payscale.com/research/AU/Location=Horsham-Victoria/Salary#by_Industry
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3.2 Business and tourism 

It is often a concern of the business that wind farms can exert negative impact on property 

values because of noise and impaired visual amenity
5
. But studies on the impact of wind farm 

on surrounding land values found that property values are not affected by wind farms. Even if 

there are cases where house prices decrease, they account for a very small proportion, and 

there is no causal relationship between wind farm development and property value decrease
6,7

. 

And since the wind farm is designed to be at least 2km away from any significant residential 

area, the negative effect on property values is not likely to occur.  

Because Horsham is not an important tourist attraction, the development of a wind farm is not 

likely to have significant negative impact on tourism. And there are people who are in favour 

of the view wind farms, regarding wind energy as a renewable and green resource
8
. Therefore 

the wind farm project could even attract more tourists to this area.  

3.3 Landowners’ perspective 

To reach an agreement with landowners should not be a significant issue. Usually the 

concerns of landowners are how much and how long their land will be used for the wind farm, 

how much they will be paid, whether the payment will be secured, whether the turbines will 

be too noisy and whether the property values in the neighborhood will be affected
9,10,11

. 

These issues will be settled in the negotiating process. Landowners will receive regular 

                                                           
5
 Hoen, B. and Wiser, R (2008) “The Effects of Wind Facilities on Surrounding Properties - Preliminary Results”. As 

Presented at the 2008 WINDPOWER Conference, Houston, TX. June 5, 2008. 
6
 Sally Simsa, Peter Dentb & G. Reza Oskrochic 2008, ‘Modelling the impact of wind farms on house 

prices in the UK’, International Journal of Strategic Property Management, Volume 12, Issue 4, pp. 

251-269. 
7
 Hoen B, Wiser R, Cappers P, Thayer M, Sethi G 2009, ‘The Impact of Wind Power Projects on 

Residential Property Values in the United States: A Multi-Site Hedonic Analysis’, Journal of Real Estate 

Research, Volume 33, Issue 3, pp. 279.  
8
 Glasgow, Moffat Centre, Congentsi 2008, The economic impacts of wind farms on 

Scottish Tourism, http://www.scotland.gov.uk/Resource/Doc/214910/0057316.pdf 

[Accessed 25/05/2013] 
9
 North Dakota State University Extension Service 2009, Wind turbine lease 

considerations for landowners, http://www.ag.ndsu.edu/pubs/agecon/market/ec1394.pdf 

[Accessed 26/05/2013] 
10

 Jay Haley, P.E., Landowners’ Frequently Asked Questions about Wind Development, 

http://www.windpoweringamerica.gov/pdfs/wpa/34600_landowners_faq.pdf [Accessed 

26/5/2013] 
11

 Appraisal Group One (AGO), 2009. Wind Turbine Impact Study. Appraisal Group One, Oshkosh, WI. 

http://www.scotland.gov.uk/Resource/Doc/214910/0057316.pdf
http://www.ag.ndsu.edu/pubs/agecon/market/ec1394.pdf
http://www.windpoweringamerica.gov/pdfs/wpa/34600_landowners_faq.pdf
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income for around 20 years while they do not need to input money or labour, and can still 

farm or graze on their land
12

.  

3.4 Local community 

The main concerns of local community are usually noise, negative visual impacts, shadow 

and flickering. 

 A wind farm may cause noise implications in its surrounding area , affecting neighbors and 

animals. A change in sound level of 5 dB will result in a noticeable community 

response.(lectures note). 

The installation of wind turbines will definitely cause a visual impact. It can be seen as a 

positive or negative impact. As it alters the natural landscape of the site, it can be considered 

as a visual pollution. In the other hand, the site can attract tourism as a great alternative of 

renewable energy source. As  the proposed site in Horsham is located in a rural area with few 

residents, this might not be a big issue, however, it can stimulate the growth of tourist 

attraction of the place. 

 The location of Horsham makes shadow flicker not a significant issue, as it affects more 

regions that has low sun exposure   

However, since the wind farm will be located at least 2km away from any residential zone, 

these impacts should not be an issue. Thus local community are more likely to accept the 

wind farm development.  

3.5 Job and income increase 

When it talks about benefit of land owner and locals, extra income is one of the most 

attractive points. Since we have to use the land for building up wind farm, the negotiation 

with land owner is necessary. Basically, we definitely need to pay the rent fee for the land 

owner. And meanwhile, extra money should also be paid to land owner for making up any 

economic or unpredictable losses, which means the negative effect may be brought by wind 

farm. 

Meanwhile, when we can successfully build up the wind farm, not only the extra payment 

but also extra jobs can be brought to the land owner or locals. For example, during 

construction of the wind farm, large amount of jobs can be created. Furthermore, for the 

future operating and maintenance, it can create many high-quality jobs.  

                                                           
12

 Wind Prospect, Wind turbines on your land: renewable energy development for landowners, 

http://www.windprospect.com/FCKfiles/File/Development,%20Landowners%20Brochure,%20UK,%2009

09(1).pdf [Accessed 26/05/2013] 

http://www.windprospect.com/FCKfiles/File/Development,%20Landowners%20Brochure,%20UK,%200909(1).pdf
http://www.windprospect.com/FCKfiles/File/Development,%20Landowners%20Brochure,%20UK,%200909(1).pdf
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After research from previous wind farms, when the wind farms are built up successfully, 

many jobs are created in the local community to service the industry and to support the 

installation and maintenance of wind farm. For example, it is reported by the Business 

Council for Sustainable Energy that there are already in excess of 750 indirect jobs related to 

the wind industry in Victoria. 

 

 

3.6 Environmental impacts 

The proposed wind farm can have an impact on local flora and fauna during construction or 

operation.  

Vulnerable plant species in Horsham area include Coast Ground-berry (Acrotriche cordata), 

Mountain Daisy (Oxide achellaeoides ssp. arenicola), Drooping Velvet Bush (Lasiopetalum 

schulzenii) and Bog Sedge (Schoenus deformis)
13

. In the construction of a wind farm, the 

flora can be removed or disturbed by surface excavation, which is required for construction 

of facilities, paving of accessing roads and erection of wind towers. In addition, heavy trucks 

and deposition of construction materials or wastes will also have adverse influence on the 

flora
14

. Because the proposed site is mainly agricultural land, the construction will not 

remove trees, but grass and bushes will be disturbed. The development activities will be 

limited to small areas, and rehabilitation will be carried out after construction. So the 

disturbance of vegetation on the proposed site will not be severe enough to threaten the 

existence of vulnerable species.  

The construction will also have an negative impact on fauna species by causing habitat 

destruction or loss. Disturbance of feeding behaviors of fauna species may occur as a result of 

transportation, noise or dust during construction
15

. Besides, during operation, the rotation of 

blades can be a threat to birds and bats flying across the site, especially migratory bat species, 

local and migratory bird species
16

. But mortality of birds and bats due to collision with blades 

                                                           
13

 http://www.dse.vic.gov.au/forests/regional-information/horsham/local-species 
14

 NGHEnvironmental 2008, Silverton wind farm environmental impact statement, NSW. 
15

 NGHEnvironmental 2008, Silverton wind farm environmental impact statement, NSW. 
16

 Erickson WP,Johnson GD,Young DP,Strickland MD,Good R,Bourassa M,Bay K,Sernka K 2002. Synthesis and 

comparison of baseline avian and bat use,raptor nesting and mortality information from proposed and existing wind 

developments. Report prepared for Bonneville Power Administration,Portland,OR. 

Krijgsveld KL,Akershoek K,Schenk F,Dijk F, Dirksen S 2009. Collision risk of birds with modern large wind turbines. 

Ardea 97: 357366. 

http://www.dse.vic.gov.au/forests/regional-information/horsham/local-species
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is low because of avoiding behaviour
17

. In Horsham area there are 53 threatened bird species, 

4 threatened mammal species and 8 threatened reptiles and amphibians, including 

Australasian Bittern (Botaurus poiciloptilus), Barking Owl (Ninox connivens), Squirrel 

Glider (Petaurus norfolcensis) and Bardick (Echiopsis curta)
18

. Mostly agricultural land, the 

site does not include significant habitat for threatened species. The construction will be 

fenced and confined, reducing disturbance to local fauna as much as possible.  

 

CO2 EMISSIONS IMPACTS 

Assume the project lifetime is 20 years and an average emissions intensity of 0.4 tCO2/MWh for 

electricity generation in Australia (BNC 2011). The emissions this project will displace equals:  

0.4 tCO2/MWh *  11.2 MWh (table 3)* 20 years 

= 89.6  tCO2  

Or 89.6 million tonnes of CO2  

The construction of the project will generate a small amount of CO2 emissions which should be 

subtracted from this total. However, this construction emissions figure is unknown until a more 

detailed study is completed. 

 

 

Economic and Legal Issues 

 Economic Issues 

Capital cost 

http://www.bree.gov.au/documents/publications/aeta/Australian_Energy_Technology_As

sessment.pdf 

                                                           
17 Masden, E.A.a  , Haydon, D.T.a, Fox, A.D.b, Furness, R.W.a, Bullman, R.c, Desholm, M.b 2009. Barriers to movement: 

Impacts of wind farms on migrating birds. ICES Journal of Marine Science. Volume 66, Issue 4, May 2009, Pages 746-753. 

18 http://bird.net.au/bird/index.php?title=Threatened_fauna_in_Horsham_Rural_City 

http://www.bree.gov.au/documents/publications/aeta/Australian_Energy_Technology_Assessment.pdf
http://www.bree.gov.au/documents/publications/aeta/Australian_Energy_Technology_Assessment.pdf
http://www-scopus-com.wwwproxy0.library.unsw.edu.au/authid/detail.url?authorId=26642476900&amp;eid=2-s2.0-68349106808
mailto:e.masden.1@research.gla.ac.uk
http://www-scopus-com.wwwproxy0.library.unsw.edu.au/authid/detail.url?authorId=7005358824&amp;eid=2-s2.0-68349106808
http://www-scopus-com.wwwproxy0.library.unsw.edu.au/authid/detail.url?authorId=7402907165&amp;eid=2-s2.0-68349106808
http://www-scopus-com.wwwproxy0.library.unsw.edu.au/authid/detail.url?authorId=7103164978&amp;eid=2-s2.0-68349106808
http://www-scopus-com.wwwproxy0.library.unsw.edu.au/authid/detail.url?authorId=26642412300&amp;eid=2-s2.0-68349106808
http://www-scopus-com.wwwproxy0.library.unsw.edu.au/authid/detail.url?authorId=8869021700&amp;eid=2-s2.0-68349106808
http://www-scopus-com.wwwproxy0.library.unsw.edu.au/source/sourceInfo.url?sourceId=27298&amp;origin=recordpage
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Source: ABARES 2008  

When it comes to capital cost, we are not only talking about the installation cost of wind 

turbines but also many other aspects. For example, there is an unavoidable cost for 

solving the environment and social impacts, which will be explained later in the impact 

part. Meanwhile, if we determine to build the wind farm, the construction cost is 

necessary. Furthermore, for the future operation, we have to consider another part of cost 

on employment.  

After we realized all above, we have already done some reaches about current common 

capital cost. And, it is found out that the net capital costs for a 100 MW wind farm is 

about $2.53 million per MW. 

Thus, the present value of capital cost will be, 

                                                                 

               ⁄                                        

 

Operation and Maintenance Costs 

http://www.windmeasurementinternational.com/wind-turbines/om-turbines.php 

Derived from experience, the operation and maintenance Costs of new turbines can be 

quite low, but it will increase as the turbines ages. Meanwhile, as the technology is 

improving every day, newer turbine are usually quit sustainable, which further lowers the 

O&M cost. Moreover, coupling with the constant development of new materials, we can 

significantly save on the O&M cost if we have chosen those newer turbines. 

Meanwhile, we can know the estimated O&M costs range from 1.5% to 2% of the 

original capital cost per annum. 

http://www.windmeasurementinternational.com/wind-turbines/om-turbines.php
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Thus, the newest turbine Vestas V126-3.3 MW can be seen as the ideal turbine for our 

wind farm. And then, we can assume the O&M cost of our turbines follows all 

mentioned rules, which makes our annual O&M costs are also ranging for from 1.5% to 

2% of the original capital cost. 

(http://www.vestas.com/en/media/news/newsdisplay.aspx?action=3&NewsID=3250) 

Once we know the range of O&M costs, we can start to calculate the real O&M costs for 

our wind farm. But before that, we have to find out the discount rate (interest rate) and 

the inflation rate first. Since the costs vary with time and economic, the present value 

will be more reliable. 

After research, it can be found out that 

 Inflation of Australia is about 2.5% per annum. (RBA 2013) 

 Discount rate (interest rate) is about 8% per annum. 

(http://www.urbanecology.org.au/topics/windpower.html_ 

 Project life is about 20 years. (Explained more specifically in the following part) 

(http://www.windmeasurementinternational.com/wind-turbines/om-turbines.php) 

Then, according to the economic equation, 

      
  (

   

   
)  

(
   

   
)  

 , where “i” is discount rate, f is inflation rate and N is project life. 

Thus, the present value of O&M cost will be , 

                   
  (

    

      
)
   

(
    

      
)  

  

                              

 

 

Project life cost 

Typically, the wind turbine is designed to remain operational for about twenty years. 

However, the wind turbine is not a simple structure but consists of so many components. 

Thus, some of the components may be more reliable and tear more than others. 

In consequence, when a wind turbine comes to the end of its technical design life, it may 

be more cost effective to refit the existing turbine to increase its lifetime rather than 

replace it. But, there is a most important point to be mentioned. When we determine to 

replace the components instead of the whole wind turbine, a thorough and careful check 

must be applied to the existing components so that we can make sure the turbine is safe 

enough. 

http://www.vestas.com/en/media/news/newsdisplay.aspx?action=3&NewsID=3250
http://www.urbanecology.org.au/topics/windpower.html
http://www.windmeasurementinternational.com/wind-turbines/om-turbines.php
app:dsdetail:in%20consequence
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After researching, the replacing cost may be typically 20% of the cost of new turbines. 

 

Thus, the present value of project life cost will be, 

                                         

                            

Electricity generation income 

The income of wind farm is relatively simple, which is mainly the income of selling the 

generated electricity. Meanwhile, there are also some kinds of subsidies from 

government. However, during these years, the subsidy is gradually decreasing due to less 

and less support from government. Therefore, we didn‟t take subsidy into consideration 

because it is relatively small. 
Table 5 

 

 

http://www.redenergy.com.au/docs/Vic-Gazette-Prices.pdf 

 

After research, we can find out that the electricity rate is not unique, but we can see from 

Table 5 that the average rate will be around 25 cent per kWh. 

Before we calculate the present value of electricity income, we have to know the annual 

income first. 

And the annual income will be, 

                                                               

                                                                            

http://www.redenergy.com.au/docs/Vic-Gazette-Prices.pdf
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           ⁄                                                    

                           

Thus, the present value of electricity generation income will be, 

(Similarly as calculating O&M cost) 

               
  (

    

      
)
   

(
    

      
)  

  

                                               

 

Net Present value of Project 

After we figured out all the income and cost, the net present value of project is obvious 

and easy to find out. 

                                                       –                         

                                                

                               

Thus, the designed project can bring much profit once we can successfully build up the 

wind farm. From above calculation results, we can know the wind farm design is at least 

a high-yield project even we also realized there are much trouble building such a large 

wind farm. 

Legal and safety issues for: 

 Investor 

 Developer 

 Government 

 Landowner 

 Neighbours 

 Power production 

For legal planning guidelines, see section 1.1 

Property Values  

Often cited as a major concern is a decline in local property values. Usually, this is due to noise or 

visual impacts. 

A key finding from the literature is that ‘there is limited quantifiable data which can be used to 
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identify any valuation effects.’ 19 Another key finding from the same source is that “the majority of 

wind farms erected in Australia appear to have had no quantifiable effect on land values.”  

Another finding from recent court decisions in two cases against the Department of Planning is that 

loss of value issues were unable to be lawfully considered. (Rye Park Wind Farm, Preliminary 

Environmental Assessment, 2011.) 

Legal requirements 

The following legal statutes apply for the proposed wind farm: 

Commonwealth  

 Environment Protection and Biodiversity Conservation Act 1999  

 Civil Aviation Safety Regulations 1998 

 
Guidelines for installation of wind farm 
1.1.1 Federal guidelines 
A draft National Wind Farm Development Guidelines (the Guidelines) were developed by 

the Environment Protection and Heritage Council (EPHC) in 2009 [1]. The purpose of the 

Guidelines is to provide a universal outline of the critical issues and principles that should be 

followed in the process of assessing wind farm development proposals [2]. The key topics 

addressed in the guidelines are: 

 Community and stakeholder consultation 
 Wind turbine noise 
 Visual and landscape impacts 
 Birds and bats 
 Shadow flicker 
 Electromagnetic interference (EMI) 
Instead of changing jurisdictional processes, the Guideline provided a useful reference for 

developers and consent authorities on wind farm development. The Environment Protection 

and Biodiversity Conservation Act (EPBCA) remains the piece of legislation under which 

significant proposals are assessed [1].  

1.1.2 State guidelines 
The Policy and Planning Guidelines for Development of Wind Energy Facilities in Victoria (the 

Guidelines) is the state guidelines for wind farm development [3]. The Guidelines include: 

 Description of wind energy facilities  
 Victoria wind energy development 
 Process of approval 
 Application steps 
 Consideration for consenting authorities  

                                                           
19

 a Director-General’s Environmental Assessment Report for Capital Wind Farm. The report “Preliminary Assessment of 

the Impact of Wind Farms on Surrounding Land Values in Australia’ by the NSW Valuer General, 2009, investigated 8 wind 

farms in NSW and Victoria using ‘conventional land valuation analysis of actual market data’ and also reviewed previous 

studies. 
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 Planning permit administration and enforcement   
In the process of choosing suitable sites for wind farms, issues that should be taken into 

consideration include environmental values (flora and fauna), significant landscape values, aboriginal 

cultural heritage values, exclusion of high quality environmental locations, exclusion of locations 

required for future population growth, and that turbines are prohibited within 2km of an existing 

dwelling.  

The development of a wind farm must have a planning permit, and the local council is the 

responsible authority for application for permit unless the project is declared to be state significant 

under Part 9A of the Planning and Environment Act 1987. A proposal can also need approval under 

EPBC Act. 

In the application process, the applicant need to carry out consultation with community and 

stakeholders, seek advice from the responsible authority and experts, prepare a site analysis, a 

location plan, a development plan, environmental impact assessments, and environmental 

management plans.  

Matters that will be considered in assessing the proposal include contribution to government policy 

objectives, amenity of the surrounding area, landscape and visual amenity, flora and fauna, aircraft 

safety, construction impacts and decommissioning.    

Figure 9: Planning zones for site (DPCD 2012) 

 

The planning scheme has the site mostly containing a neighbourhood character overlay and a smaller 

area of a design and development overlay (fig. 1). 

 
 
Local 
Horsham development plan 
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Discuss government measures and policies e.g. net metering, incentives (e.g. LRET, tax 

concessions, power purchase agreements) 

W 
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