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Volume 2.0 Project Description Report (Draft) 
 

This report is written based on the high-level requirements in Ontario Reg. 
359/09 Renewable Energy Approvals (REA) and MNR’s approval and 
permitting requirements document. 
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Mandatory Requirements for Project Description Repo rt 
 

As required by Ministry of Environment (MOE) and Ministry of Natural Resources 

(MNR) for renewable energy projects through transition provisions under Ontario Reg 

359/09 Renewable Energy Approvals Regulation1, the project description report of 

SouthPoint Wind 30MW offshore wind power project has been prepared in accordance 

with the high-level requirement as indicated below in Table 1 from Ontario Reg 359/09 

and the MNR Approval and Permitting Requirements Document for Renewable Energy 

Projects2. In this report, SouthPoint Wind provides the required information, and makes 

sound professional judgment as to the necessary information to be disclosed by the 

developer at this stage of development of the offshore wind energy project. The 

requirements for the Project Description Report from Ontario Reg 359/09 and the 

MNR’s Approval and Permitting Requirements Document for Renewable Energy 

Projects are as follows. 

 
In Ontario Reg 359/09: 

 Item Column 1 Column 2 Column 3 
 Name of 
document 

Requirements Renewable 
energy 
project 

1. Any energy sources to be used to generate electricity at the 
renewable energy generation facility. 

2. The facilities, equipment or technology that will be used to convert 
the renewable energy source or any other energy source to electricity. 

3. If applicable, the class of the renewable energy generation facility. 

4. The activities that will be engaged in as part of the renewable energy 
project. 

5. The name plate capacity of the renewable energy generation facility. 

6. The ownership of the land on which the project location is to be 
situated 

7. Any negative environmental effects that may result from engaging in 
the project. 

  
 
 
 
 
 
 
  10 
   

 
 
Project 
Description 
Report 

8. An unbound, well marked, legible and reproducible map that is an 
appropriate size to fit on a 215 millimetre by 280 millimetre page, 
showing the project location and the land within 300 metres of the 
project location. 

 
 
 
 
Any 
Renewable 
project 

 

                                                   
1 Ministry of the Environment (MOE) 2009, Ontario Regulation 359/09 Renewable Energy Approvals under Part V.0.1 of the Act. 
Available online at: http://www.e-laws.gov.on.ca/html/regs/english/elaws_regs_090359_e.htm 
2 Ontario Ministry of Natural Resources (MNR), 2009. Approval and Permitting Requirements Document for Renewable Energy 
Projects. Available online at: http://www.mnr.gov.on.ca/277097.pdf 
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In MNR’s Approval and Permitting Requirements Docum ent:  

 
6.2 Project description report 
 

The project description report requirements are outlined in item 10 of Table 1 of the 

Renewable Energy Approvals Regulation. These requirements apply to proposed 

renewable energy projects on Crown land and where MNR permits or approvals are 

required on private land. Information submitted will be reviewed by the MNR and will 

inform decisions on approvals and permits.  
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1.0 Overview 

1.1 Introduction to the Project and Proponent 
 
The proposed SouthPoint Wind Project, hereafter referred to as “SouthPoint Wind 

Project” or simply “the Project”, comprises thirteen wind farms totaling 1400MW 

nameplate capacity undertaken within two construction phases in Lake Erie and Lake St. 

Clair. These wind farm sites are situated away from more than 2km the southern shores 

of in Essex County and Chatham-Kent in Lake Erie, and Northern shores of Tilbury 

North and Lakeshore Ontario in Lake St. Clair. The development of the SouthPoint Wind 

project will have many advantages for the local community and provide utility-scale 

Ontario electricity supply. This project will be developed by SouthPoint Wind, who will 

retain engineering consulting companies for geotechnical investigations and wind turbine 

generator and foundation supporting structure designing, as well as contractors for 

construction and installation portions of this project. SouthPoint Wind, hereafter referred 

to as the Proponent, is a division of 1037193 Ontario Ltd., which is one of a group of 

companies owned and operated by the Liovas family of Leamington. The Liovas group 

of companies is well known and respected as land developers and builders in the 

residential and commercial construction business in the Windsor-Essex and Chatham-

Kent County regions.   

 

The proposed project totaling 1400MW will be implemented in two separate phases. 

Undertaking phase one of the Project entails the building of ten wind farms comprised of  

five 2MW rated turbines. The proposed sites for these wind farms are located offshore 

from Leamington, Kingsville and Union. For phase two, there will be 50 additional  wind 

turbines built, each rated at approximately 2MW, at each wind farm site. At completion of 

the two construction phases along with the initial 2004 proposed 30MW pilot project in 

Essex County, a total thirteen wind farms will be built in Lake Erie and Lake St, Clair, 

and there will be 55 wind turbines in each wind farm. 

 

The SouthPoint Wind Project will be one of many new offshore generation plants in the 

Great Lakes region supplying the increasing demand for electrical power in Canada and 
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the United States. The SouthPoint Wind Project has an approximately 2km transmission 

distance offshore for each wind farm excluding the inter-array transmission cable 

distance inside a wind farm. Additionally, a 1.5km transmission line will be required 

onshore from each wind farm to the expected Hydro One connection pole feeder lines in 

Essex and Chatham-Kent County. This favorable offshore site in Lake Erie and Lake St. 

Clair will allow for effective grid optimizing connection arrangements, and can create 

great savings in capital requirements. 

 

When siting an offshore wind development, the criteria found to be essential to a 

project’s success includes; strong wind resources, shallow water depths, fairly low 

extreme storm wave heights and a reasonable proximity to a robust electric transmission 

system3. The SouthPoint Wind Project’s location was specifically chosen in order to 

capitalize on the most profitable areas with shallow water depth, high average wind 

speed and proximity to the grid connection point. Additionally, an offshore environment 

lacks turbulence-creating features such as hills, trees, buildings and other obstacles, 

allowing for more efficient operation of wind turbine generators in the long run. 

 

1.2 Review of the Project Development 
 
The Proponent is planning on submitting an application and preparing for the permitting 

application stage of the renewable energy approval process, following the 

implementation of the Green Energy and Green Economy Act (2009) and Ontario 

Regulation 359/09, under the Environmental Protection Act, in 2009. Preparation for the 

REA process is a tangible practice for a developer to not only identify potential 

environmental issues, but also to initiate developer’s liaison with the turbine suppliers, 

civil contractors, network operators and SCADA system suppliers. During the preparing 

the series of reports, SouthPoint Wind may identify effectively and efficiently the 

interface of engineering and construction structure and the deliverables from the design 

stage including complete specifications and drawings for tendering. This ensures that 

the early designs and the analysis are rooted in the practicalities of sound engineering 
                                                   
3 Mark Rodgers And Craig Olmsted, 2008. The Cape Wind Project in Context,  Leadership and Management in Engineering, Vol. 8 
(2):102-112. Available online at: 
http://www.pubs.asce.org/NR/rdonlyres/2AC50816-D00E-47A3-963E-DD7B9FC866EB/0/TheCapeWindProjectSAMPLE.pdf 
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practice, facilitating a smooth design process after the concept design stage is complete. 

Especially, foundation and supporting structure and wind turbine systems4 including 

aerodynamic, hydrodynamic and geophysical studies of the site of geotechnical 

investigations5 provided the theory and practical experience including the lessons 

learned from those existing offshore wind energy projects in Europe, and may be 

adapted for off-shore conditions in North America6, 7.  

1.3 Perspective of the Project 
 
In addition to providing the community with a first mover advantage in the offshore wind 

energy market, the SouthPoint Wind Project will also provide a source of energy that is 

free of greenhouse gas emissions. According to the CapeWind experience in (U.S. 

waters) it is prudent that the first project be relatively close to shore, and in relatively 

shallow water before moving further out8. An average U.S. household uses about 10,655 

kilowatt-hours (kWh) of electricity each year. One megawatt of wind energy can generate 

from 2.4 to more than 3 million kWh annually. Therefore, a megawatt of wind generates 

about as much electricity as 225 to 300 households use9. 

 

The growing energy needs of the world and the sustainable nature of wind energy 

makes this sector a highly promising growth industry. Wind resource is one of the most 

promising sources of alternative energy. The construction of wind farms is destined to 

grow in the U.S., possibly twenty-fold by the year 203010. The next generations of wind 

turbines that are on the drawing boards are gigantic in size, making them more cost-

efficient, but also putting large demands on their support structures and foundations. 

Offshore foundations are exposed to additional loads that do not affect land-based 

                                                   
4 Peter Petersen, Kristian Bendix Nielsen and Tove Feld. 2005. Design Basis for Offshore Wind Structures. Copenhagen offshore wind 
2005. Available online at: http://www.dnv.com/binaries/Design_basis_offshore_2005_tcm4-160860.pdf 
5 Tove Feld, 2005. Geotechnical Analysis Requirements, DNV Wind Energy Group, Cobenhangen offshore 2005. Available online at: 
http://www.dnv.com/binaries/Geotechnical_Analysis_2005_tcm4-160861.pdf 
6 Sanjeev Malhotra, 2009. Design and Construction Considerations for Offshore Wind Turbine Foundations. Available online at: 
http://www.pbworld.com/news_events/publications/network/issue_65/pdf/092.pdf 
7 Personal correspondence with Sanjeev Malhotra in 2009. 
8 Mark Rodgers And Craig Olmsted, 2008. The Cape Wind Project in Context,  Leadership and Management in Engineering, Vol. 8 
(2):102-112. Available online at: 
http://www.pubs.asce.org/NR/rdonlyres/2AC50816-D00E-47A3-963E-DD7B9FC866EB/0/TheCapeWindProjectSAMPLE.pdf 
9 AWEA, 2009. Available online at: 
http://www.awea.org/faq/wwt_basics.html#How%20many%20turbines%20does%20it%20take%20to%20make%20one%20megawatt
%20(MW) 
10 Andrew Kusiak and Zhe Song. 2010. Design of wind farm layout for maximum wind energy capture, Renewable Energy 
Vol. 35(3): 685-694. 
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towers such as currents, storm waves, ice and potential ship impacts. Currently, a lack of 

precedence in the Great lakes leaves no established technical guidelines for the 

selection, design and construction of such structures. In addition, the established 

European practices may not be applicable to the environmental conditions in the Great 

Lakes. Having a first mover advantage in offshore wind energy development in Great 

Lakes offers unique economic opportunities to the local skilled workforce.  Wind energy 

generation supports the clean air initiative while reducing greenhouse gas emissions and 

diversifying the province’s energy portfolio. 

 
Please contact for more information 
 

Jim Liovas, President 

SouthPoint Wind, 1037193 Ontario Ltd. 

P. O. Box# 121, Leamington, Ontario N8H 3W1 

Tel:  (519) 326-7503; Fax: (519) 326-8254 

E-mail: comments@southpointwind.com 

Website: www.southpointwind.com 
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2.0 Energy Source 
 
This Section presents the fundamental principle of wind turbine electricity production and 

consumption. Wind turbines convert the kinetic energy of the wind into electricity. 

Generally, a gearbox turns the slow-turning turbine rotor into faster-rotating gears, which 

convert mechanical energy to electricity in a generator. Some late-technology turbines 

are gearless. Offshore wind energy has been at the threshold of large-scale application 

throughout Europe11 since 2000. Currently, developers in North America have initiated 

many offshore projects in the Great Lakes region. 

2.1 The Principle of Wind Energy Converters  
 

As shown in Figure 1, which displays a typical offshore wind turbine structure and 

terminology, a rotor aerodynamically converts the wind energy into mechanical energy 

on a slowly turning shaft. The amount of the converted power can be expressed by 

Equation 1 according to the diagram in Figure 2 and 3. Aerodynamic lift makes the rotor 

turn as shown in Figure 4. 

 

 
Figure 1 Offshore wind turbine terminology, schematics12 and structure 

                                                   
11 M.B. Zaaijer and A.R. Henderson, 2006. Review of Current Activities in Offshore Wind Energy. Available online at: 
http://cvi.se/uploads/pdf/Kunskapsdatabas%20samhalle/planering/internationell%20planering/Review%20offshore%20wind%20energ
y%20-%20Zaaijer.pdf. 
12 Jan van der Tempel, 2006. Design of Support Structures for Offshore Wind Turbines. Available online at: 
http://www.lr.tudelft.nl/live/pagina.jsp?id=3dcbe092-4334-4d47-9f82-dff9ed15ab5e&lang=en ISBN 90-76468-11-7 
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Figure 2 Flow condition due to extraction of mechanical energy from a free stream air flow according 

to elementary momentum theory 
 

 
 

Figure 3 Schematic of expended momentum theory with consideration of the rotating rotor wake 
 

 
Figure 4 Aerodynamic force acting on an airfoil exposed to an air stream 
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Figure 5 presents a conceptual process; power production from a wind turbine relies on 

wind speed.  

                                                                                                                                                        
Offshore Engineering, report 2006.OE.009. 
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Figure 5 Relationship of wind speed to power production13 

The following aspects are helpful in understanding energy conversion process: 

�  With a 10% increase in wind speed, the power capacity increases by almost 

30%. The importance of a strong wind resource is a common need for offshore 

and onshore wind. The electricity output from a wind turbine is proportional to the 

cube of the wind speed, and therefore a small difference in wind speed can 

produce a substantial difference in power output.  

�  The power increases linearly with the cross-sectional area of the converter 

traversed; it thus increases with the square of its diameter. 

�  Even with an ideal airflow and loss less conversion, the ratio of extractable 

mechanical work to the power contained in the wind is limited to a value of 0.593. 

Hence, only about 60% of the wind energy of a certain cross-section can be 

converted into mechanical power. 

�  When the ideal power coefficient achieves its maximum value cp = 0.593, the 

wind velocity in the plane of flow of the converter amounts to two thirds of the 

undisturbed wind velocity and is reduced to one third behind the converter.  

 

2.2 Grid Protection and Power Consumption of the Wi nd Turbine 
 
The wind turbine is equipped with various grid protection safeguards: 

• Main protection relay, monitoring over- and under-voltage, frequency rise and 

reduction, and vector surge; and  

• A short-circuit and overload protection implemented in the main circuit breaker. 

                                                   
13  Global Energy Concepts, 2005. Available online at: http://www.powernaturally.org/Programs/Wind/toolkit/9_windturbinetech.pdf 
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The power consumption of the wind turbine during ‘stand-by’ operation consists of the 

individual power consumption of the main components. These are as follows: 

�  Control unit (operation management system)  

�  Yaw system 

�  Pitch system 

�  Hydraulic unit 

�  Gear oil circulation system 

�  Cooling systems 

�  Heater and fans 

�  Auxiliary systems (service lift, obstacle lights, etc.) 

2.3 Wind Resources and Site Characteristics 
This section presents the characteristics of the offshore wind farm sites of the project. 

This data is essential for wind resources assessment, environmental noise assessment, 

wind turbine layout design and further estimation of energy production. 

2.3.1 Wind Profile and Site-Specific Wind Shear Ana lysis 

 
Wind shear refers to the variation of wind over either horizontal or vertical distances. 

Wind shear is an important concept to provide a thorough and detailed understanding of 

the future energy output of proposed wind farms. The energy output of a wind turbine is 

depicted by the power curve of the turbine, which describes the relationship between the 

power output of the wind turbine and the hub height wind speed. However, they are also 

a function of the wind shear profiles. The wind shear profile is essential for developer to 

undertake future energy calculations for several reasons14: 

·  The profile is used to calculate the hub height wind speed if measurements have 

been taken at heights different from the turbine’s hub height.  

·  It is further used to adjust the turbine’s power curve, as these curves are only 

valid for a single wind shear profile. 

                                                   
14 Paul van Lieshout , 2004. Time Dependent Energy Calculations. This article has been presented at the ‘Wind flow and Trees’ workshop 
organized by the British Wind Energy Association. Available online at: http://www.bwea.com/pdf/trees/SKM.pdf. Accessed on August, 2009. 
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·   It is used in algorithms that extrapolate wind data from a measurement tower to 

nearby proposed wind turbine locations; as such it is used in wind flow models 

like WAsP15. 

 

The wind shear profile is not a static profile but changes with time and space. It may 

depend on the surrounding area (grass, trees, houses, hills, crags etc), wind direction 

and the stability of the boundary layer16. 

 

Figure 6  Average winter wind speed at height 80m from Canadian Wind Energy Atlas17 
 

The estimated maximum wind speeds at 30m and 80m height in the Lake Erie and Lake 

St. Clair as shown in Figures 6 through 9 were obtained from Canadian Wind Energy 

Atlas from Environment Canada and are estimated to be around 10 ~ 11 m/s. 
 

 

Figure 7 Average annual wind speed at 80 m from Canadian Wind Energy Atlas 

                                                   
15 the Wind Atlas Analysis and Application Program, available online at: http://www.wasp.dk/ 
16 Paul van Lieshout , 2004. Time Dependent Energy Calculations. This article has been presented at the ‘Wind flow and Trees’ workshop 
organized by the British Wind Energy Association. Available online at: http://www.bwea.com/pdf/trees/SKM.pdf. Accessed on August, 2009. 
17 Environment Canada, 2009. Canadian Wind Energy Atlas, available online at: http://www.windatlas.ca/en/index.php 
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Figure 8 Average summer wind speed at 30m height from Canadian Wind Energy Atlas 

 

Figure 9 Average summer wind speed at 80m height from Canadian Wind Energy Atlas 
 

The wind shear, which describes the vertical profile of the mean wind speed, is reduced 

due to the lower surface roughness, decreasing also the wind shear excitation. Average 

summer wind speeds at the height of 30m, 50m and 80m can be obtained from the 

Canadian Wind Energy Atlas (EC). On Western Lake Erie, the annual wind speeds for 

the summer season are V30=6.0 m/s, V50=6.5m/s and V80=7.0m/s, respectively. The wind 

profile is shown in Figure 9. The calculated wind shear exponent (WSE) is 0.158. Based 

on the roughness of the site (see details below in 2.3.2 Roughness), the wind shear can be 

calculated from the wind speed calculator edited by the Denmark Wind Industry 

Association18 and the wind profile is drawn in Figure 10. An Ohio study of Lake Erie wind 

profiles found a low measured wind shear, which ranged from 0.0254 to 0.12 averaged 

over the year19, 20.  

                                                   
18 Nanish Wind Industry Association, 2009. http://www.windpower.org/EN/tour/wres/calculat.htm 
19 Green Energy Ohio, 2008.  A Wind Resource Assessment for Near-Shore Lake Erie. Available online at: 
http://development.cuyahogacounty.us/pdf_development/en-US/ExeSum_WindResrc_CleveWtrCribMntr_Reprt.pdf 
20 http://development.cuyahogacounty.us/pdf_development/en-US/ExeSum_WindResrc_CleveWtrCribMntr_Reprt.pdf 
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Wind speed, m/s 

Figure 10 Wind profile of the Lake Erie for Summer 
 
The wind recourse data takes into account the predictable worst-case scenario for 

offshore wind energy projects grounding the principle of the MOE guideline documents 

for wind turbine. Uncertainty in the long-term wind resource at turbine hub height is one 

of the most important sources of uncertainty in the total energy production of wind 

projects. This study considers two important uncertainty sources in energy production 

estimates: the measure-correlate-predict (MCP) method and wind shear extrapolation to 

hub height. With that being said, there is uncertainty at every stage of a wind resource 

assessment that must be properly accounted for in the final results. Assuming each 

source of uncertainty is statistically independent from the others, the total uncertainty, 

� total is defined as follows21. 

�
=

=
J

i
itotal

1

2ss  

where each � i represents the uncertainty associated with each source (measurement, 

climatological adjustment, extrapolation to hub height, etc.). 

                                                   
21 Mark Taylor, Pawel Mackiewicz, Michael C. Brower, Michael Markus. An Analysis of Wind Resource Uncertainty in Energy 
Production Estimates. Available online at: http://2004ewec.info/files/23_1400_marktaylor_01.pdf 
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2.3.2 Roughness 

Based on the Denmark Wind Energy Association, the roughness of the water surface is 

0.0002m. When the roughness class is 0 wind energy percent is 100%22. Offshore sites 

have more significant and steady wind resources compared to inland sites. 

 
Figure 11 Roughness atlas of Lake St. Clair and Lake Erie from Environment Canada 

 

As shown in Figure 11, which is a roughness map of Lake St. Clair and Lake Erie 

produced by Environment Canada for the open water area, the roughness is much less 

than 0.0005. 

2.3.3 Digital Elevation Map 
 
The digital elevation maps in the project area for thirteen wind farm sites in Lake Erie as 

shown in Figure 12 and in Lake St. Clair in Lake St. Clair in Figure 13 are collected from 

GeoGraits, published by Natural Resources Canada. 

 

Figure 12 Digital elevation map of wind farm sites in Lake Erie 
Extracted from GeoBase prepared by NRCan and edited by Global Manager 

                                                   
22 Denmark Wind Industry Association, 2009. http://www.windpower.org/EN/stat/unitsw.htm#roughness 
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Figure 13 Digital elevation map of wind farm sites in Lake St. Clair 

Extracted from GeoBase prepared by  NRCan and edited by Global Manager 

2.3.4 Wind Rose  
 

Wind rose demonstrates a succinct view of how wind speed and direction are typically 

distributed at a certain area. In this context, wind rose information is obtained from 

Environment Canada’s Canadian Wind Energy Atlas. Wind rose for the sites locations in 

Lake St. Clair and Lake Erie are shown in Figures 14 and 15, which indicates a 

prevailing southwest direction of wind speed.  

  
Figure 14 Annual wind rose of wind farm sites�

in Lake St. Clair at 80m 

 
Figure 15 Annual wind rose of wind farm sites 

in Lake Erie at 80m 
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3.0 Location and Timeline of the Project 
 

This section provides a description of wind farm areas, maps of the locations of the study 

and project areas. Furthermore, wind turbine layout, underwater and underground 

transmission line routes to connect to the mainland landfall and grid connection point, 

landfall locations, and connection points of the electricity of wind turbine generator to the 

grid are also illustrated. The planned timeline of the project is only an estimate, more 

relevant details will be covered in the Construction Plan Report. 

3.1 Project Location 

The proposed 1400MW project is distributed in Lake Erie and Lake St. Clair, on Crown 

land. The proposed wind farms are located off the southern shores of Essex County and 

Chatham-Kent, Ontario. The administrative zones associated with the Project are listed 

in Table 1. This sub-section presents information on siting locations of wind turbines 

relating to MNR tracts and the maps of wind farms site areas as well as the coordinates 

of wind turbines in each wind farm. 

3.1.1 Project Location in MNR Wind Energy Allocatio n Tracts  
 

By using the MNR wind resource allocation map, the tract locations for SouthPoint Wind 

1400MW offshore wind energy project with two-phases of construction are indicated in 

Figures 16 through 25. The corresponding feeder line names in Hydro One electricity 

network system also are listed in Table 1.  
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Table 1 Wind farms and administrative region 

 

                                                   
23 Essex Region Conservation Authority 
24 Lower Thames Valey Conservation Authority 
25 More wind resources area available,  227H, 227I, 227C, 227E MNR wind Tracts 

 
No. 

Wind Farm 
Site Name 

 
MNR Tract 

Lower Tier Municipalities Townships Conservation 
Authority 

1 
 

Leamington 291T, 291U, 306A, 306J, 306K Leamington Leamington ERCA23 

 
2 

Union 292T, 292U, 305A, 305J Kingsville Kingsville ERCA 

 
3 

Kingsville 292Y, 305E, 305F, 305O Kingsville Kingsville ERCA 

4 
 

Wheatley 289H&289M Chatham-Kent Wheatley ERCA 

 
5 

Port Alma 230Y&235E, 235F, 235O, 235P Chatham-Kent Romney LTVCA24 

 
6 

Port Crew 230R, 230W, 235C, 235H, 235M Chatham-Kent Tilbury East LTVCA 

7 Sandison 229A, 229J, 229K, 229T, 229U Chatham-Kent Sandison LTVCA 

8 Cedar Spring25 227B, 227D, 227G, 172X, 227N Chatham-Kent Cedar Spring LTVCA 

9 Colchester 302J&302K, 302T, 302U, 359A Essex  LTVCA 

10 Lakewood Beach 296K&296T, 296U, 200A, 300J Amherstburg Amherstburg LTVCA 

11 Lakeshore Tilbury North  LTVCA 

12 Deerbrook Lakeshore  LTVCA 

13 Lighthouse cove 

 

No tracts marked available 

Lakeshore  LTVCA 
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Figure 16 Lakewood Beach wind farm identified by MNR tracts 
 

 
Figure 17 Colchester wind farm identified by MNR tracts 

 Colchester Wind Farm Project Area 

 



 
 

 
Application for the Issuance of Renewable Energy Approval (REA) (Draft) 
SouthPoint Wind 1400MW Offshore Wind Energy Project, February 2010                     Vol. 2.0 Project Description Report 
 

 

 

 

- 17 - 

  

Figure 18 Leamington, Kingsville and Union wind farms identified by MNR tracts ( Project Area)  

 
 

 

Figure 19 Wheatley wind farm identified by MNR tracts ( Project Area) 
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Figure 20 Port Alma and Port Crewe wind farms identified by MNR tracts ( Project Area) 

 
 

 

 

Figure 21 Sandison wind farm identified by MNR tracts ( Project Area) 
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Figure 22 Cedar Spring wind farm identified by MNR tracts ( Project Area) 

 

 

Figure 23 Lakeshore wind farm in Lake St. Clair identified by MNR tracts ( Project Area) 
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Figure 24 Deerbrook identified by MNR tracts ( Project Area) 
 
 

 
 

Figure 25 Lighthouse wind farm identified by MNR tracts ( Project Area) 
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3.1.2 Maps of the Proposed Sites and Coordinates of  Wind Turbines   
 
SouthPoint Wind has developed a preferred preliminary design. The following maps, 

coordinates of the sites areas and wind turbines exactly demonstrate the pre-siting 

geographic locations. This information will well facilitate to scope environmental review 

on the geophysical environmental and natural/cultural heritage features, and furthermore 

assess the potential impacts as well as the significance of the certain impacts.  

 

Generic Layout of wind turbines  

As mentioned above, the proposed project of 1400MW offshore wind energy 

development will be undertaken in two phases. SouthPoint Wind proposes ten 10MW 

wind farms in Lake Erie and Lake St. Clair, respectively, for phase one development.  

There are five 2MW wind turbines in each site during the first phase of construction, 

there are additional 50 wind turbines in each of the sites during phase two of the 

construction. For total completion of these two phase construction totally 10*10+13*50*2 

=1400MW.  WTG spacing in the proposed wind farms will be in the order of 8 times the 

rotor diameter within each row, and 10 times the rotor diameter between rows.  

 

A generic layout of a wind farm is demonstrated in Figure 26 (A), which is a Google earth 

image. This arrangement of wind turbines in an example of the Colchester wind farm that 

was the output from the specialized wind farm design software WindPro26. The layout on 

the digital map indicates the spacing of 325m between wind turbines and the distance of 

500m between two rows also included in Figure 26 (B). In the context of the Project 

Description Report, the wind turbine ID is defined as “Wind Farm Symbol Column 

number /row number” and the corresponding coordinates of wind turbines are based on 

this layout. 

 
 

                                                   
26 EMD International A/S, 2009. Available online at: http://www.emd.dk/ 
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                                   (A) Wind turbine layout from Google Earth                (B) Layout by digital map 
Figure 26 Layout of wind turbines in each wind farm 

 
 

Locations of Wind Farm Sites in Lake St. Clair and Wind Turbine Coordinates 

The distributions of the proposed three wind farms in Lake St. Clair are demonstrated in 

Figure 27, which uses a Google Earth map to represent the delineated wind farm area 

and the closet wind turbines to the shore. The coordinates of the wind turbines located at 

the outside corners of the thirteen wind farms are listed in Table 2. The landfall and grid 

connection areas in each wind farm are shown in Figures 28 through 30. The 

corresponding coordinates of wind turbines in these wind farms are listed in Tables 3 

through 5. 

Wind  
Turbines in 
Colchester 
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(A) Wind farms areas in Lake St. Clair from Google earth image 

 
(B) The Closest wind turbines to shoreline 

 
Figure 27 Wind farms in Lake St, Clair 
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Figure 28  Lakeshore wind farm and landfall 

 

 
Figure 29 Deerbrook wind farm and landfall 
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Figure 30 Lighthouse Cove wind farm and landfall
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Table 2 Locations of four perimeter wind turbines in the thirteen wind farm sites 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                   
27 Each wind turbine ID is expressed as  “Shorted wind farm name column number/row number” and all wind turbines in each site with ID see the following tables for each wind farm. 

Wind Turbine location and ID 
D: M: Sec UTM 

 
No. 

 Site Name  
MNR Tract 

Feeder 
Name & 
Line Volt. 

ID27 
Latitude/ longitudinal Easting Northing 

L1/2 42
00'51. 24" 82
35'51. 15" 367723 4652591 
L5/2 42
00'08.12" 82
35'05.53" 368747.8                4651241 
L1/11 41
58'08.92" 82
35'47.10" 367723 4647583 

 
 
 
1 
 

 
 
Leamington 

 
291T, 291U, 
306A, 306J, 
306K 

 

L5/11 41
57'42.02" 82
35'1.90" 368747.8                 4646733.8 
U1/2 42
01'16.61" 82
40'50.55" 360852 4653505.2                  
U5/1 42
00'49.73" 82
40'05.29" 361876.8                   4652656 
U1/11 41
58'50.53" 82
40'46.71." 360852 4648998 

 
2 

 
 
 
Union 

 
292T, 292U, 
305A, 305J 

 

U5/11 41
58'23.63." 82
40'01.47" 361876.8                   4648148.8 
K1/2 42
00'33.46" 82
44'48.87" 355344.00 4652284.2                  
K5/1 42
00'06.61" 82
44'03.58" 356368.8                 4651435 
K1/11 41
58'07.38" 82
44'43.58" 355344.00 4647777 

 
 
3 

 
 
Kingsville 

 
292Y, 305E, 
305F, 305O 

 

K5/11 41
57'40.54" 82
43'59.62" 356368.8                 4646927.8 
W1/1 42
02'10.87" 82
27'19.00" 379459.63 4654838.3 
W5/1 42
01'43.91" 82
26'37.52" 380484.43 4653989.1 
W1/11 41
59'28.54" 82
27'19.00" 379459.63 4649830.3 

 
4 
 

 
Wheatley 

 
289H&289M 

 
3M9 27.6kV 

W5/11 41
59'01.58" 82
26'33.85" 380484.43 4648981.1 
PA1/1 42
09'15.00" 82
15'00" 396727.4 4667649.5 
PA5/1 42
08'47.96" 82
14'14.82" 397752.2                 4666800.3 
PA1/11 42
06'32.66" 82
14'56.81" 396727.4 4662641.5                  

 
5 

Port Alma 230Y&235E, 
235F, 235O, 
235P 

 
8WR 8.32kV 

PA5/11 42
06'05.62" 82
14'11.00" 397752.2                 4661792.3 
PC1/1 42
10'00" 82
13'00" 399501.1 4668997.7 
PC5/1 42
09'34.11" 82
12'14.85" 400525.9                 4668148.5 
PC1/11 42
07'17.66" 82
12'56.90" 399501.1 4663989.7                  

 
 
6 

 
Port Crewe 

230R, 230W, 
235C, 235H, 
235M 

RW8 8.32kV 

PC5/11 42
06'50.59" 82
12'11.75" 400525.9                 4663140.5 
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28 More wind resources area available,  227H, 227I, 227C, 227E MNR wind Tracts 

S1/1 42
13'30. 82
06'00" 409221.7 4675343.9 

S5/1 42
13'02.90" 82
05'14.83" 410246.5                 4674494.7 
S1/11 42
10'47.66" 82
05'57.18" 409221.7 4670335.9                  

 
7 

 
Sandison 

 
229A, 229J, 
229K, 229T, 
229U 

 
922K 
27.6kV 
 

S5/11 42
10'20.55" 82
05'12.05" 410246.5                 4669486.7 
CS1/1 42
14'40" 81
59'00" 418874.7 4677385.2 

42
14'12.85" 81
58'14.48" 419899.5                   4676536 
42
11'57.65" 81
58'57.48" 418874.7 4672377.2                  

 
8 

 
Cedar 
Spring28 

 
227B, 227D, 
227G, 172X, 
227N 

 
ERE1 
27.6kV 

CS5/1 
CS1/11 
CS5/11 42
11'30.50" 81
58'12.38" 419899.5                   4671528 
C1/1 41
57'50" 82
55'60" 339792.2 4647574.6 
C5/1 41
57'23.23" 82
55'14.67" 340817 4646725.4 
C1/11 41
55'07.71" 82
55'55.10" 339792.2 4642566.6                

 
9 

 
 
Colchester 

 
302J&302K, 
302T, 302U, 
359A 

 
3M1 
27.6kV 

C5/11 41
54'40.94" 82
55'09.81" 340817 4641717.4 
LW1/1 42
01'30 83
05'60" 326147.0 4654685.4 
LW5/1 42
01'30." 83
05'14.56" 327171.8                 4653836.2 
LW1/11 41
58'47.73" 83
05'54.66" 326147.0 4649677.4                  

 
10 

 
Lakewood 
Beach 

 
296K&296T, 
296U, 200A, 
300J 

 
24M12 
27.6kV 

LW5/11 41
58'21.03" 83
05'09.26" 327171.8                 4648828.2 
LS1/1 42
22'35.80" 82
47'23.05" 352653.4 4693143.5                  
LS5/1 42
22'08.97" 82
46'37.48" 353678.2 4692294.3 
LS1/11 42
19'53.51" 82
47'18.44" 352653.4 4688135.5 

 
11 

 
 
Lakeshore 
 

 

LS5/11 42
19'26.68" 82
46'32.91" 353678.2 4687286.3 
DB1/1 42
22'18.52" 82
36'25.27" 367686.5 4692310 
DB5/1 42
21'51.62" 82
35'39.78" 368711.3                 4691460.8 
DB1/11 42
19'36.21" 82
36'21.13" 367686.5 4687302.0 

 
12 

 
Deerbrook 

 
52M27 
27.6kV 

DB5/11 42
19'09.32" 82
35'35.68" 368711.3                 4686452.8 
LH1/1 42
23'04.54" 82
29'04.15" 377800.2 4693546.1                  
LH5/1 42
22'37.60" 82
28'18.70" 378825 4692696.9 
LH1/11 42
20'38.46" 82
29'00.71" 377800.2 4689038.9 

 
13 

 
Lighthouse 
cove 

 
 
 
 
 
 
 
No tracts marked 
available 

 
56M28 
27.6kV 

LH5/11 42
20'11.51" 82
28'15.30" 378825 4688189.7 
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Table 3 Wind turbine coordinates in the Lakeshore wind farm  

Column 
 

Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 352653.4 4693143.5                  352909.6                 4692931.2                  353165 4692718.9 353422 4692506.6                  353678.2 4692294.3 

2 352653.4 4692642.7                  352909.6        4692430.4                  353165 4692218.1 353422 4692005.8                  353678.2 4691793.5 

3 352653.4 4692141.9                  352909.6                 4691929.6                  353165 4691717.3 353422 4691505 353678.2 4691292.7 

4 352653.4 4691641.1                  352909.6                 4691428.8                  353165 4691216.5 353422 4691004.2                  353678.2 4690791.9 

5 352653.4 4691140.3                  352909.6                 4690928 353165 4690715.7 353422 4690503.4                  353678.2 4690291.1 

6 352653.4 4690639.5                  352909.6                 4690427.2                  353165 4690214.9 353422 4690002.6                  353678.2 4689790.3 

7 352653.4 4690138.7                  352909.6                 4689926.4                  353165 4689714.1 353422 4689501.8                  353678.2 4689289.5 

8 352653.4 4689637.9                  352909.6                 4689425.6                  353165 4689213.3 353422 4689001 353678.2 4688788.7 

9 352653.4 4689137.1                  352909.6                 4688924.8                  353165 4688712.5 353422 4688500.2                  353678.2 4688287.9 

10 352653.4 4688636.3                  352909.6                 4688424 353165 4688211.7 353422 4687999.4                  353678.2 4687787.1 

11 352653.4 4688135.5 352909.6                 4687923.2                  353165 4687710.9 353422 4687498.6                  353678.2 4687286.3 

 
Each wind turbine ID is expressed as LS column number/row number, for exam, LS5/5 , see coordinates of the wind turbine with matched color in the Table. 
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Table 4 Wind turbine coordinates in the Deerbrook wind farm  
Column 

Coordinates 

 

1 

 

2 

 

3 

 

4 

 

5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 367686.5 4692310 367942.7                 4692097.7                  368198.9                 4691885.4 368455.1                 4691673.1                  368711.3          4691460.8 

2 367686.5 4691809.2                  367942.7                 4691596.9                  368198.9                 4691384.6 368455.1                 4691172.3                  368711.3                 4690960 

3 367686.5 4691308.4                  367942.7                 4691096.1                  368198.9                 4690883.8 368455.1                 4690671.5                  368711.3                 4690459.2 

4 367686.5 4690807.6                  367942.7        4690595.3                  368198.9                 4690383 368455.1                 4690170.7                  368711.3                 4689958.4 

5 367686.5 4690306.8                  367942.7                 4690094.5                  368198.9                 4689882.2 368455.1                 4689669.9                  368711.3                 4689457.6 

6 367686.5 4689806 367942.7                 4689593.7                  368198.9                 4689381.4 368455.1            4689169.1                  368711.3                 4688956.8 

7 367686.5 4689305.2                  367942.7                 4689092.9                  368198.9                 4688880.6 368455.1                 4688668.3                  368711.3                 4688456 

8 367686.5 4688804.4                  367942.7                 4688804.4                  368198.9                 4688379.8 368455.1                 4688167.5                  368711.3                 4687955.2 

9 367686.5 4688303.6                  367942.7                 4688091.3                  368198.9                 4687879 368455.1                 4687666.7                  368711.3                 4687454.4 

10 367686.5 4687802.8                  367942.7                 4687590.5                  368198.9                 4687378.2 368455.1                 4687165.9                  368711.3                 4686953.6 

11 367686.5 4687302.0 367942.7                 4687089.7                  368198.9                 4686877.4 368455.1                 4686665.1                  368711.3                 4686452.8 

 
           Each wind turbine ID is expressed as DB column number/row number , for exam, DB 3/11, see coordinates of the wind turbine with matched color in the Table. 
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Table 5 Wind turbine coordinates in the Lighthouse Cove wind farm  
Column 

 
Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 377800.2 4693546.1                  378056.4                 4693834.6                  378312.6                 4693622.3 378568.8                   4692909.2                    378825 4692696.9 

2 377800.2 4693546.1                  378056.4                 4693333.8                  378312.6                 4693121.5 378568.8                   4693410 378825 4693197.7 

3 377800.2 4693045.3                  378056.4                 4692833 378312.6                 4692620.7 378568.8                   4692408.4                    378825 4692196.1 

4 377800.2 4692544.5                  378056.4                 4692332.2                  378312.6                 4692119.9 378568.8                   4691907.6                    378825 4691695.3 

5 377800.2 4692043.7                  378056.4                 4691831.4                  378312.6                 4691619.1 378568.8                   4691406.8                    378825 4691194.5 

6 377800.2 4691542.9                 378056.4                 4691330.6                  378312.6                 4691118.3 378568.8                   4690906 378825 4690693.7 

7 377800.2 4691042.1                  378056.4                 4690829.8                  378312.6         4690617.5 378568.8                   4690405.2                    378825 4690192.9 

8 377800.2 4690541.3                  378056.4                 4690329 378312.6                 4690116.7 378568.8                   4689904.4               378825 4689692.1 

9 377800.2 4690040.5                  378056.4                 4689828.2                  378312.6                 4689615.9 378568.8                   4689403.6                    378825 4689191.3 

10 377800.2 4689539.7      378056.4                 4689327.4                  378312.6                 4689115.1 378568.8                   4688902.8                    378825 4688690.5 

11 377800.2 4689038.9 378056.4                 4688826.6                  378312.6                 4688614.3 378568.8                   4688402 378825 4688189.7 

 
Each wind turbine ID is expressed as be LC column number/row number, for exam, LH 5/11, see coordinates of the wind turbine with matched color in the Table. 
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Locations of Wind Farm Sites in Western Lake Erie a nd the Coordinates of the 

wind Turbines 

 

The distributions of the planned five wind farms for two phases in Western Lake Erie are 

demonstrated in Figure 31 in Google earth map. Figure 32 shows the closest wind 

turbines to the shore. The landfall and grid connection areas in each wind farm in 

Western Lake Erie are shown in Figures 33 through 37. The corresponding coordinates 

of wind turbines are listed in Tables 6 trough 10. 

 

 
Figure 31 Wind farms in Western Lake Erie mapping on Google earth 
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Figure 32 The closest wind turbines to shoreline in Western Lake Erie 
 

 
Figure 33 Lakewood wind farm and landfall 
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Figure 34 Colchester wind farm and landfall 

 
 

 
Figure 35 Kingsville wind farm and landfall 
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Figure 36 Leamington wind farm and landfall 
 
 

 
Figure 37 Union wind farm and landfall  
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Table 6 Wind turbine coordinates in the Leamington wind farm 
 

 
Each wind turbine ID is expressed as L column number/row number, for exam, L2/7, see coordinates of the wind turbine with matched  color in the Table 

 

Column 
 

Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 See 30MW pilot Project 

2 367723 4651589.4 367979.2 4651377.1 368235.4 4651164.8 368491.6                 4651453.3                 368747.8                4651241 

3 367723 4651088.6 367979.2 4650876.3 368235.4 4650876.3 368491.6                 4650952.5                  368747.8          4650740.2 

4 367723 4650087 367979.2 4649874.7 368235.4 4649874.7 368491.6                 4650451.7                  368747.8                 4650239.4 

5 367723 4649586.2 367979.2 4649373.9 368235.4 4649373.9 368491.6                 4649950.9 368747.8                 4649738.6 

6 367723 4650087 367979.2 4649874.7 368235.4 4649662.4 368491.6                 4649450.1 368747.8                 4649237.8 

7 367723 4649586.2                  367979.2 4649373.9                  368235.4 4649161.6 368491.6                 4648949.3                  368747.8                 4648737 

8 367723 4649085.4 367979.2 4648873.1                  368235.4 4648660.8 368491.6                 4648448.5                  368747.8                 4648236.2 

9 367723 4648584.6                  367979.2 4648372.3                  368235.4 4648160 368491.6                 4647947.7                  368747.8                4647735.4 

10 367723 4648083.8                  367979.2 4647871.5                368235.4 4647659.2 368491.6                 4647446.9                  368747.8                 4647234.6 

11 367723 4647583 367979.2 4647370.7                  368235.4 4647158.4 368491.6                 4646946.1                  368747.8       4646733.8 
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Table 7 Wind turbine coordinates in the Union wind farm 

Column 
 

Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1                                                                                  See 30MW pilot project                               

2 360852 4653505.2                  361108.2                4653292.9                  361364.4                 4653080.6  361620.6               4652868.3                  361876.8                   4652656 

3 360852 4653004.4                361108.2                 4652792.1                  361364.4                 4652579.8 361620.6                 4652367.5                  361876.8                   4652155.2 

4 360852 4652503.6                  361108.2                 4652291.3                  361364.4                 4652079  361620.6               4651866.7                  361876.8                   4651654.4 

5 360852 4652002.8                  361108.2                4651790.5                 361364.4            4651578.2 361620.6               4651365.9                361876.8                 4651153.6 

6 360852 4651502 361108.2                 4651289.7                  361364.4                 4651077.4  361620.6               4650865.1             361876.8                   4650652.8 

7 360852 4651001.2                  361108.2                 4650288.1                  361364.4                 4650075.8 361620.6                4650364.3                 361876.8                  4650152 

8 360852 4650500.4                  361108.2                 4650288.1                  361364.4                 4650075.8  361620.6               4649863.5                  361876.8                   4649651.2 

9 360852 4649999.6               361108.2                 4649787.3                  361364.4                 4649575 361620.6               4649362.7                 361876.8                  4649150.4 

10 360852 4649498.8                  361108.2                 4649286.5                  361364.4                 4649074.2 361620.6                 4648861.9                  361876.8                   4648649.6 

11 360852 4648998 361108.2               4648785.7                 361364.4                4648573.4  361620.6              4648361.1                                   361876.8                   4648148.8 

 
Each wind turbine ID is expressed as U column number/row number, for exam, U3/7, see coordinates of the wind turbine with matched color in the Table. 
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Table 8 Wind turbine coordinates in the Kingsville wind farm 
 

Column 
 

Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 See 30MW pilot project  

2 355344.00 4652284.2                  355600.2                4652071.9                  355856.4                4651859.6 356112.6                4651647.3                  356368.8                 4651435 

3 355344.00 4651783.4                355600.2        4651571.1                355856.4              4651358.8 356112.6                4651146.5                 356368.8                4650934.2 

4 355344.00 4651282.6 355600.2                4651070.3                  355856.4                4650858 356112.6                4650645.7 356368.8                 4650433.4 

5 355344.00 4650781.8 355600.2                4650569.5                  355856.4                4649856.4 356112.6                4650144.9                  356368.8      4649932.6 

6 355344.00 4650281 355600.2                4649567.9                  355856.4                4649355.6 356112.6                4649644.1                  356368.8                 4649431.8 

7 355344.00 4649780.2 355600.2     4649567.9                                  355856.4                4648854.8 356112.6                4649143.3                  356368.8                 4648931 

8 355344.00 4649279.4                  355600.2                4649067.1   355856.4                4648854.8 356112.6                4648642.5                  356368.8                 4648430.2 

9 355344.00 4648778.6        355600.2          4648566.3 355856.4 4648354 356112.6  4647640.9 356368.8           4647428.6 

10 355344.00 4648277.8                  355600.2                4648065.5                  355856.4                4647853.2 356112.6                4648141.7                  356368.8                 4647428.6 

11 355344.00 4647777 355600.2                4647564.7                  355856.4                4647352.4 356112.6                4647140.1                  356368.8                 4646927.8 

 
Each wind turbine ID is expressed as K column number/row number, for exam, K4/7, see coordinates of the wind turbine with matched color in the Table. 
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Table 9 Wind turbine coordinates in the Lakewood Beach wind farm 
 

Column 
 

Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 326147.0 4654685.4 326403.2                 4654473.1 326659.4                 4654260.8                  326915.6                 4654048.5 327171.8                 4653836.2 

2 326147.0 4654184.6               326403.2                 4653972.3 326659.4                 4653760 326915.6                 4653547.7 327171.8                 4653335.4 

3 326147.0 4653683.8                  326403.2                 4653471.5 326659.4                 4653259.2                  326915.6                 4653046.9 327171.8                 4652834.6 

4 326147.0 4653183 326403.2                 4652970.7 326659.4                 4652758.4                  326915.6                 4652546.1 327171.8          4652333.8 

5 326147.0 4652682.2                326403.2               4652469.9 326659.4                4652257.6                  326915.6                4652045.3 327171.8                4651833 

6 326147.0 4652181.4                  326403.2                 4651969.1 326659.4                 4651756.8                  326915.6                 4651544.5 327171.8                 4651332.2 

7 326147.0 4651680.6                 326403.2                 4651468.3 326659.4                4651256 326915.6                 4651043. 327171.8                 4650831.4 

8 326147.0 4651179.8                  326403.2                 4650967.5 326659.4                 4650755.2                  326915.6                 4650542.9 327171.8                4650330.6 

9 326147.0 4650679 326403.2                 4650466.7 326659.4                 4650254.4                  326915.6                 4650042.1 327171.8                 4649829.8 

10 326147.0 4650178.2                 326403.2                4649965.9 326659.4                 4649753.6                  326915.6                 4649541.3 327171.8                 4649329 

11 326147.0 4649677.4                326403.2                 4649465.1 326659.4                 4649252.8 326915.6                 4649040.5 327171.8                 4648828.2 

 

Each wind turbine ID is expressed as LW column number/row number, for exam, LW4/7, see coordinates of the wind turbine with matched color in the Table. 
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Table 10 Wind turbine coordinates in the Colchester wind farm 
Column 

 
Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 339792.2 4647574.6 340048.4 4647362.3 340304.6 4647150 340560.8 4646937.7 340817 4646725.4 

2 339792.2 4647073.8 340048.4 4646861.5 340304.6 4646649.2 340560.8 4646436.9 340817 4646224.6 

3 339792.2 4646573 340048.4 4646360.7 340304.6 4646148.4 340560.8 4645936.1 340817 4645723.8 

4 339792.2 4646072.2 340048.4 4645859.9 340304.6 4645647.6 340560.8 4645435.3 340817 4645223 

5 339792.2 4645571.4 340048.4 4645359.1 340304.6 4645146.8 340560.8 4644934.5 340817 4644722.2 

6 339792.2 4645070.6 340048.4 4644858.3 340304.6 4644646 340560.8 4644433.7 340817 4644221.4 

7 339792.2 4644569.8 340048.4 4644357.5 340304.6 4644145.2 340560.8 4643932.9 340817 4643720.6 

8 339792.2 4644069 340048.4 4643856.7 340304.6 4643644.4 340560.8 4643432.1 340817 4643219.8 

9 339792.2 4643568.2 340048.4 4643355.9 340304.6 4643143.6 340560.8 4642931.3 340817 4642719 

10 339792.2 4643067.4 340048.4 4642855.1 340304.6 4642642.8 340560.8 4642430.5 340817 4642218.2 

11 339792.2 4642566.6 340048.4 4642354.3 340304.6 4642142 340560.8 4641929.7 340817 4641717.4 

Each wind turbine ID is expressed as DB column number/row number, for exam, C4/7, see coordinates of the wind turbine with matched color in the Table. 
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Locations of Wind Farm Sites in Central Lake Erie a nd the Coordinates of wind 

Turbines 

 

The distributions of the five proposed wind farms in Central Lake Erie, along with the 

closest wind turbines to shore are demonstrated in Figure 38 using a Google earth map. 

The landfall and grid connection areas in each wind farm are shown in Figures 39 

through 41. The corresponding coordinates of wind turbines are listed in Tables 11 

through 16. 

 

 
(A) Google earth maps of wind farms in Central Lake Erie 

 

 
Figure 38 The closest wind turbines to shoreline in the wind farms in Central Lake Erie 

 



 
 
Application for the Issuance of Renewable Energy Approval (REA) (Draft) 
SouthPoint Wind 1400MW Offshore Wind Energy Project, February 2010                     Vol. 2.0 Project Description Report 
 

 

 

 

- 41 - 

 
Figure 39 Wheatley wind farm and landfall 

 
 

 
Figure 40 Port Alma and Port Crewe wind farms and landfalls 
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Figure 41 Sandison and Cedar Springs wind farms and landfalls 
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Table 11 Wind turbine coordinates in the Wheatley wind farm 
Column 

 
Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 379459.63 4654838.27 379715.83 4654625.9 379972.03 4654413.67 380228.23 4654201.37                 380484.43 4653989.07 

2 379459.63 4654337.47 379715.83 4654125.17 379972.03 4653912.87 380228.23 4653700.57 380484.43 4653488.27 

3 379459.63 4653836.67 379715.83 4653624.37 379972.03 4653412.07 380228.23 4653199.77                 380484.43 4652987.47 

4 379459.63 4653335.87 379715.83 4653123.57 379972.03 4652911.27 380228.23 4652698.97                 380484.43 4652486.67 

5 379459.63 4652835.07 379715.83 4652622.77 379972.03 4652410.47 380228.23 4652198.17 380484.43 4651985.87 

6 379459.63 4652334.27 379715.83 4652121.97 379972.03 4651909.67 380228.23 4651697.37 380484.43 4651485.07 

7 379459.63 4651833.47 379715.83 4651621.17 379972.03 4651408.87 380228.23 4651196.57 380484.43 4650984.27 

8 379459.63 4651332.67                 379715.83 4651120.37 379972.03 4650908.07 380228.23 4650695.77 380484.43 4650483.47 

9 379459.63 4650831.87                 379715.83 4650619.57 379972.03 4650407.27 380228.23 4650194.97 380484.43 4649982.67 

10 379459.63 4650331.07 379715.83 4650118.77 379972.03 4649906.47 380228.23 4649694.17 380484.43 4649481.87 

11 379459.63 4649830.27 379715.83 4649617.97 379972.03 4649405.67 380228.23 4649193.37 380484.43 4648981.07 

Each wind turbine ID is expressed as W column number/row number, for exam. W1/10,  see coordinates of the wind turbine with matched color in the Table. 
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Table 12 Wind turbine Coordinates in the Port Alma wind farm 

Column 
 

Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 396727.4 4667649.5 396983.6                 4667437.2                  397239.8                 4667224.9 397496 4667012.6                  397752.2                 4666800.3 

2 396727.4 4667148.7                396983.6                 4666936.4                  397239.8                 4666724.1 397496 4666511.8                  397752.2                 4666299.5 

3 396727.4 4666647.9                  396983.6                 4666435.6                 397239.8                 4666223.3 397496 4666011 397752.2                 4665798.7 

4 396727.4 4666147.1                  396983.6                 4665934.8                  397239.8                 4665722.5 397496 4665510.2                  397752.2                 4665297.9 

5 396727.4 4665646.3                  396983.6                 4665434 397239.8                 4665221.7 397496 4665009.4                  397752.2                 4664797.1 

6 396727.4 4665145.5                  396983.6                 4664933.2                  397239.8                 4664720.9 397496 4664508.6                  397752.2                 4664296.3 

7 396727.4 4664644.7                  396983.6                 4664432.4                  397239.8                 4664220.1 397496 4664007.8                  397752.2                 4663795.5     

8 396727.4 4664143.9                  396983.6                 4663931.6                  397239.8                 4663719.3 397496 4663507 397752.2                 4663294.7 

9 396727.4 4663643.1                  396983.6                 4663430.8                  397239.8                 4663218.5 397496 4663006.2                  397752.2                 4662793.9 

10 396727.4 4663142.3                  396983.6                 4662930 397239.8                 4662717.7 397496 4662505.4                  397752.2                 4662293.1 

11 396727.4 4662641.5                  396983.6                 4662429.2                  397239.8                 4662216.9 397496 4662004.6                  397752.2                 4661792.3 

Each wind turbine ID is expressed as PA column number/row number, for exam, PA 5/3, see coordinates of the wind turbine with matched color in the Table. 
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Table 13 Wind turbine coordinates in the Port Crewe wind farm 
 

Column 
 

Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 399501.1 4668997.7 399757.3    4668785.4                  400013.5                 4668573.1 400269.7                 4668360.8                  400525.9                 4668148.5 

2 399501.1 4668496.9                  399757.3                 4668284.6             400013.5                 4668072.3 400269.7                 4667860 400525.9                 4667647.7 

3 399501.1 4667996.1                  399757.3                 4667783.8                  400013.5                 4667571.5 400269.7      4667359.2                  400525.9                 4667146.9 

4 399501.1 4667495.3                  399757.3                 4667283 400013.5                 4667070.7 400269.7                 4666858.4                  400525.9        4666646.1 

5 399501.1 4666994.5                  399757.3                 4666782.2                  400013.5                 4666569.9 400269.7                 4666357.6                  400525.9                 4666145.3 

6 399501.1 4666493.7                  399757.3                 4666281.4                  400013.5                 4666069.1 400269.7                 4665856.8                  400525.9                 4665644.5 

7 399501.1 4665992.9                  399757.3    4665780.6                  400013.5                 4665568.3 400269.7                 4665356                  400525.9                 4665143.7 

8 399501.1 4665492.1                  399757.3                 4665279.8               400013.5                 4665067.5 400269.7                 4664855.2                  400525.9                 4664642.9 

9 399501.1 4664991.3                  399757.3                 4664779 400013.5                 400013.5                 400269.7                 4664354.4                  400525.9                 4664142.1 

10 399501.1 4664490.5                  399757.3                 4664278.2                  400013.5                 4664065.9 400269.7                 4663853.6 400525.9                 4663641.3 

11 399501.1 4663989.7                  399757.3                 4663777.4                  400013.5                 4663565.1 400269.7                 4663352.8                  400525.9                 4663140.5 

 
Each wind turbine ID is expressed as PC column number/row number, for exam, PC 5/1, see coordinates of the wind turbine with matched color in the Table. 

 
                  



 
 

 
Application for the Issuance of Renewable Energy Approval (REA) (Draft) 
SouthPoint Wind 1400MW Offshore Wind Energy Project, February 2010                     Vol. 2.0 Project Description Report 
 

 

 

 

- 46 - 

 
 
 

Table 14 Wind turbine coordinates in the Sandison wind farm 
 

Column 
 

Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 409221.7 4675343.9 409477.9                 4675131.6                  409734.1                 4674919.3 409990.3                   4674707 410246.5                 4674494.7 

2 409221.7 4674843.1                  409477.9                 4674630.8                  409734.1                 4674418.5 409990.3                   4674206.2 410246.5                 4673993.9 

3 409221.7 4674342.3                  409477.9                 4674130   409734.1                 4673917.7 409990.3                   4673705.4 410246.5                 4673493.1 

4 409221.7 4673841.5                  409477.9            4673629.2                  409734.1                 4673416.9 409990.3                   4673204.6                  410246.5                 4672992.3 

5 409221.7 4673340.7                  409477.9                 4673128.4                  409734.1                 4672916.1 409990.3                   4672703.8                  410246.5                 4672491.5 

6 409221.7 4672839.9                  409477.9                 4672627.6                  409734.1                 4672415.3 409990.3                   4672203 410246.5                 4671990.7 

7 409221.7 4672339.1                  409477.9                 4672126.8                  409734.1                 4671914.5 409990.3                   4671702.2               410246.5                 4671489.9 

8 409221.7 4671838.3                  409477.9                 4671626 409734.1                 4671413.7 409990.3                   4671201.4                  410246.5                 4670989.1 

9 409221.7 4671337.5                  409477.9                 4671125.2                  409734.1                 4670912.9 409990.3                   4670700.6                  410246.5                 4670488.3 

10 409221.7 4670836.7                  409477.9                 4670624.4                  409734.1                 4670412.1 409990.3                   4670199.8                  410246.5                 4669987.5 

11 409221.7 4670335.9                  409477.9                 4670123.6     409734.1                 4669911.3 409990.3                   4669699 410246.5                 4669486.7 

 
     Each wind turbine ID is expressed as S column number/row number, for exam, S5/7, see coordinates of the wind turbine with matched color in the Table. 
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Table 15 Wind turbine coordinates in the Cedar Spring wind farm 

Column 
 

Coordinates 

 
1 

 
2 

 
3 

 
4 

 
5 

Row Easting Northing Easting Northing Easting Northing Easting Northing Easting Northing 

1 418874.7 4677385.2 419130.9                 4677172.9                  419387.1                 4676960.6 419643.3                 4676748.3                  419899.5                   4676536 

2 418874.7 4676884.4                  419130.9                 4676672.1                  419387.1                 4676459.8 419643.3                 4676247.5                  419899.5                   4676035.2 

3 418874.7 4676383.6                  419130.9                 4676171.3                  419387.1    4675959 419643.3                 4675746.7                  419899.5                   4675534.4 

4 418874.7 4675882.8                  419130.9                 4675670.5                  419387.1                 4675458.2 419643.3    4675245.9                  419899.5                   4675033.6 

5 418874.7 4675382 419130.9                 4675169.7                  419387.1                 4674957.4 419643.3                 4674745.1                  419899.5    4674532.8 

6 418874.7 4674881.2                  419130.9                 4674668.9                  419387.1                 4674456.6 419643.3                 4674244.3                  419899.5                   4674032 

7 418874.7 4674380.4                  419130.9                 4674168.1                  419387.1                 4673955.8 419643.3                 4673743.5                  419899.5                   4673531.2 

8 418874.7 4673879.6                  419130.9                 4673667.3                  419387.1                 4673455 419643.3                 4673242.7                  419899.5                   4673030.4 

9 418874.7 4673378.8                  419130.9                 4673166.5     419387.1                 4672954.2 419643.3                 4672741.9                  419899.5                   4672529.6 

10 418874.7 4672878 419130.9                 4672665.7                  419387.1                 4672453.4 419643.3                 4672241.1                  419899.5                   4672028.8 

11 418874.7 4672377.2                  419130.9                 4672164.9                  419387.1                 4671952.6 419643.3                 4671740.3                  419899.5                   4671528 

 
       Each wind turbine ID is expressed as CS column number/row number, for exam, CS 3/6, see coordinates of the wind turbine with matched color in the Table. 
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3.1.3 Access Roads for Construction of Landfalls an d Grid 
Connections 
 

Service and maintenance vessels will allow the required access to the turbines at each 

wind farm site located offshore. With respect to all construction planned on land, in order 

minimize the environmental effect, the access road and connection line to the 

transmission connection point with available capacity have been routed to minimize their 

length, thereby reducing disturbance to the natural heritages.  

 

The planned access road for landfalls of wind farms  in Central Lake Erie  

The major access road on land for all wind farms in Central Lake Erie will be County 

Road 34 and highway 3 which are along the Northern shoreline of Lake Erie.  The major 

construction activities include landfall construction, and underground cable laying for grid 

connection. In order to pull out the underwater cable across the shoreline area, a 

directional drilling operation will also be used. There are no access roads or storage 

places needed for the foundations and wind turbines locally on land because all 

transportation and following pre-assembly and installation will be conducted at shipping 

ports and their dependent storage sites.  

 

The planned access road for landfalls of wind farms  in Western Lake Erie 

Major access roads to the landfall, directional drilling, and onland underground cable 

installation sites include Road 18 and highway 20. 

 

The planned access road for landfalls of wind farms  in Lake St. Clair 

Major access roads to the landfall, directional drilling, and onland underground cable 

installation sites include Riverside Rd and Tecumseh Rd. 

 

Transmission Line Access:  SouthPoint Wind will use a three-phase transmission cable 

rated at 13.8 kV to connect each wind farm to its onshore landfall location. The wind 
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turbines will be interconnected by a medium voltage (MV) electrical network29, in the 

range 10–35 kV.  

 

Distribution Line Access :  Underground distribution lines will connect the electricity 

between landfalls and the Hydro One overhead connection poles in Essex Chatham-

Kent Ontario. SouthPoint Wind will request that the municipalities formalize easement 

over municipality property in order to maintain the connection through the buried power 

cable lines from the landfall to the utility poles of the electrical distribution lines.  

 

The construction of the landfall facilities will be roughly a one-month endeavour including 

site preparation and completion. In accordance with the Green Energy and Green 

Economy Act., i.e. Bill 150, no zoning provisions within the study area are specially 

designed to control the development of renewable facilities equipped with the utility-

scale wind farms and the relevant directional drilling operation, landfall construction and 

underground cable installation activities.  

3.2 Project Duration  
 

This project will be comprised of construction/installation, operation and decommission 

phases within the estimated wind farm operation time of 20-25 years. Existing crane 

vessels have not been specifically designed for wind turbine installation, but large wind 

farms may benefit through time and cost incentives from purpose-built units. All marine 

operations are subject to weather constraints and downtime, so scheduling during calm 

periods when wind and wave speeds are minimal is recommended30. The actual 

construction time for piled foundations either from jack-up units or floating vessels should 

consider weather-related downtime. However, there is a significant cost savings for a 

two-phase installation (i.e. foundation unit installation followed by sub-structure, tower, 

and rotor-nacelle assembly installation) versus a three-phase installation (i.e. foundation, 

sub-structure and tower, and rotor-nacelle assembly installed separately). As an 

                                                   
29 http://www.renewableenergyworld.com/rea/news/article/2009/04/wind-farm-design-planning-research-and-commissioning 
30 Zachary J. Westgate and Jason T. DeJong, 2005. Geotechnical Considerations for Offshore Wind Turbines. Available online at: 
http://www.masstech.org/rebates/Owec_pdfs/GeotechOffshoreFoundations-MTC-OWC.pdf.. Accessed on June 4, 2009 
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estimate, the total duration of installation for a multi-unit wind farm will take several 

months.  

 

Subsequent to a preliminary engineering plan developed since 2004, an ongoing 

renewable energy approval process and planning for the procurement of wind turbines 

and contractors is underway. The expected wind farm construction will commence in 

2012 if all mandated approvals and permits have been secured. Commissioning of the 

last turbine will be on December 2014. See the itemized activity schedule in Table 16. 

The project schedule for major activities is subject to contingency scheduling for 

potential delays.  

 

SouthPoint Wind developed a 40 week project schedule outlining all of the major design 

and construction tasks. This schedule accounts for a likely groundbreaking project start 

date, and includes “adverse weather” days. Given that the physical turbine erection will 

take place during the relatively calm summer months, only minimal “adverse weather 

days” are considered. Our preliminary project schedule is broken down into various tasks 

as shown in Table 16. Long lead-time equipment and significant tasks include: 

 

�  Wind turbines have a 6-12 month lead-time 

�  Various switchgear items have between 10-14 week lead time 

�  Site preparation and access road work takes 1-2 months 

�  Drilling and pad construction takes 1-2 months 

�  The turbines are installed by crane in 2-3 weeks and 

�  Turbine Commissioning is completed within 1 week. 

 

The schedule will be followed when all approvals and permits from provincial and federal 

government are secured.  
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Table 16 The detailed schedule of activities 

 

 

Activities  2010 Year  2011 Year 2012 Year 2013 Year 2014 

Application for MNR Crown Land          

    Resources Analysis          

Environmental Study Work          

    Public Consultation          

    Monitoring          

    Sampling in the Lake          

    Desktop Study           

    Site investigations          

    Deliverables          

Interconnection          

   Request          

   Studies          

   Agreement          

Permitting          

   Federal           

   Provincial          

   Municipal          

   Local Conservation Authorities          

Secure Equipment          

   Order turbine & Major Equipment          

   Equipment Delivery          

Design          

Foundations          

Cable laying          

Construction          

   Foundations          

   Submerged Electric Cable          

   Tower installation          

   Nacelle/Blade Installation          

Commissioning          

   Commissioning Complete          
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4.0 Name Plate Capacity  
 

Installed wind turbine generator nameplate capacity is commonly expressed in 

megawatts (MW). The SouthPoint Wind Project will be one of many new offshore 

generation plants in the Great Lakes region supplying the increasing demand for 

electrical power in Canada and the United States. This section presents electricity 

estimations for the Project. 

 

4.1 Energy Production Estimates 
 

The most important factor in determining whether the project is viable is accurately 

measuring and quantifying the available wind resource at the site.  As above-mentioned 

in Section 2.3, the wind resource data of the proposed sites at various heights and site 

characteristics data have been obtained from Environment Canada, Natural Resources 

Canada and the Ontario Ministry of Natural Resources. The Proponent will verify the 

final energy production estimate and detailed energy production analysis when the site-

specific wind data and other facilities’ specifications are available. In order to predict the 

energy production of the wind farm it is necessary to undertake the following tasks31: 

 

�  Predict the variation in the long-term wind speed over the site at the hub height of 

the machines;  

�  Predict the wake losses; and 

�  Calculate or estimate the other losses. 

 

The overall and comprehensive methodology for the wind resource and relevant 

electricity production related to wind turbine layout are illustrated in Figure 42. The 

detailed design of the wind farm is facilitated by the use of wind farm design tools 

(WFDT). Currently, many commercial software programs are available on the market for 

                                                   
31 Wind Energy: the fact, 2009. http://www.wind-energy-the-facts.org/en/part-i-technology/chapter-2-wind-resource-estimation/local-
wind-resource-assessment-and-energy-analysis/the-prediction-of-the-energy-production-of-a-wind-farm/ 
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wind energy project analysis. SouthPoint Wind used specialized wind energy software 

WindPro32 for the relevant environmental module and energy analysis module. 

 
Figure 42 Overview of the energy prediction process33 

 
 

4.2 Availability and Capacity factor 

Availability factor (or just "availability") is a measurement of the reliability of a wind 

turbine or wind power plant. It refers to the percentage of time that a plant is ready to 

generate (that is, not out of service for maintenance or repairs). Modern wind turbines 

have an availability of more than 98%--higher than most other types of power plant. After 

more than two decades of constant engineering refinement, today's wind machines are 

highly reliable.  

                                                   
32 EMD International A/S, 2009. http://www.emd.dk/�
33 Garrad Hassan, 2009. http://www.garradhassan.com/ 
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Considering the average 98% availability of an offshore wind turbine according to the 

prediction of the expected availability, the proposed wind farm for the SouthPoint Wind 

Project, the annual wind speed shown in Section 2.2 in this report is above 9 m/s annual 

average wind speed in the western Lake Erie. Capacity factor and annual generation per 

wind turbine or annual energy output are often used by wind industry to gauge 

performance of wind plants34. Based on the wind resources data and the power curve of 

a wind turbine according to the overall process, the actual energy capacity (AEC) can be 

calculated. Therefore, the capacity factor may be calculated by the following formula. 

Actual amount of power produced over time  
 
Capacity Factor = 

Power that would have been produced if 
turbine operated at maximum output 100% 
of the time 

A conventional utility power plant uses fuel, so it will normally run much of the time 

unless it is idled by equipment problems or for maintenance. A capacity factor of 40% to 

80% is typical for conventional plants. A wind plant is "fueled" by the wind, which blows 

steadily at times and not at all at other times. Although modern utility-scale wind turbines 

typically operate 65% to 90% of the time, they often run at less than full capacity. 

Therefore, a capacity factor of 25% to 40% is common, although they may achieve 

higher capacity factors during windy weeks or months. An average capacity factor of 

40% for offshore has been estimated for offshore wind plants35.  

The long-term availability of a commercial wind turbine is usually in excess of 97%. This 

value is superior to values quoted for conventional power stations. However, it will 

usually take a period of some six months for the wind farm to reach full, mature, 

commercial operation, and hence, during that period, the availability will increase from a 

level of about 80%–90% immediately after commissioning to the long-term level of 97% 

or more36. 

                                                   
34 Paul Gipe, 1995. Wind Energy Comes of Age. ISBN: 978-0-471-10924-2. 
35 EWEA, 2007. Delivering Offshore Wind Power in Europe, Policy Recommendations For Large-Scale Deployment Of Offshore 
Wind Power In Europe By 2020. Available online at:  
http://www.ewea.org/fileadmin/ewea_documents/images/publications/offshore_report/ewea-offshore_report.pdf 
36 http://www.renewableenergyworld.com/rea/news/article/2009/04/wind-farm-design-planning-research-and-commissioning and  
http://www.wind-energy-the-facts.org/en/part-i-technology/chapter-4-wind-farm-design/commissioning-operation-and-
maintenance.html 
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After commissioning, the wind farm will be handed over to the operations and 

maintenance crew. A typical crew will consist of two people for every 20 to 30 turbines in 

a wind farm. For smaller wind farms there may not be a dedicated O&M crew but 

arrangements will be made for regular visits from a regional team. There is now much 

commercial experience with modern wind turbines and high levels of availability are 

regularly achieved. Third party operations companies are well established in all of the 

major markets, and it is likely this element of the industry will develop very much along 

the lines associated with other rotating plant and mechanical/electrical equipment. 

According to a Danish wind farm site experience, in addition to the planned preventive 

maintenance, maintenance indicated by a condition monitoring system, and corrective 

maintenance, the influences on the availability of production capacity of an offshore wind 

farm are derived from maintenance methods, transport ships, and the climatic 

conditions37.  

 

There will be two main contributors to the unavailability of the turbines. The first 

contributor will be the time during preventive maintenance operations, when the turbine 

will have to stand still. The second contributor to the unavailability will be unforeseen 

faults of the technical equipment requiring immediate attendance. An unforeseen fault 

will cause an immediate stop of the turbine until the maintenance crew can fix it, while 

preventive maintenance will cause the turbine only to be halted during parts of the 

activities38. Additionally there are 10 main parameters, which might indirectly affect the 

availability of a wind turbine. They are wind speed, air temperature, visibility, lightning, 

precipitation, waves, sea-currents, water level, sea-ice, and ice cover, each with the 

ability to prohibit access to the wind farm. These rules will be incorporated into the future 

SouthPoint Wind cost model as a part of the solution and cost effectiveness of electricity 

generation. 

                                                   
37Palle Christensen and Gregor Giebel. Availability of wind turbines in Remote Places. A statistical and a real –time view. Available 
online at: http://www.cleverfarm.com/ChristensenGiebel-AvailabilityOffshore.pdf 
38 Palle Christensen and Gregor Giebel. Availability of wind turbines in Remote Places. A statistical and a real –time view. Available 
online at: http://www.cleverfarm.com/ChristensenGiebel-AvailabilityOffshore.pdf 
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4.3 Estimated Energy Output 

Based on the wind resources data and prediction method produced by EC’s, and the 

power curve chosen DeWind 8.2 2000kW wind turbine, the energy output are simulated 

and listed in Tables 17 and 18. Conclusively, by the completion of the two stages of the 

1400MW project, the SouthPoint Wind 1400MW project in Lake Erie and Lake St. Clair 

will be estimated to generate 5471.7 GWh/year of electricity. 

Table 17 Energy output of wind farms in Lake St. Clair (330MW total) 39 
Period Power Output Energy Output Use factor 

Annual 146010.41 kW 1279927.23 MWh/year 44.25 % 

Winter (DJF) 178513.98 kW 391213.39 MWh/period 54.10 % 

Spring (MAM) 147467.11 kW 323174.18 MWh/period 44.69 % 

Summer (JJA) 99889.65 kW 218908.18 MWh/period 30.27 % 

Fall (SON) 152763.30 kW 334780.76 MWh/period 46.29 % 

 

Table 18 Calculated energy output 1070MW of wind farms in Lake Erie40 

Period Power Output Energy Output Use factor 

Annual 478186.42 kW 4191782.16 MWh/year    44.69 % 

Winter (DJF) 571319.16 kW 1252045.94 MWh/period 53.39 % 

Spring (MAM) 474906.71 kW 1040758.05 MWh/period 44.38 % 

Summer (JJA) 331563.80 kW 726622.06 MWh/period 30.99 % 

Fall (SON) 494946.05 kW 1084674.26 MWh/period 46.26 % 

 

                                                   
39Simulation results are obtained by EC  and dtata  for DeWind 8.2 2000kW, cut-in speed 3m/s, rated wind speed 13.5m/s 
40 Simulation results are obtained by EC  and dtata  for DeWind 8.2 2000kW, cut-in speed 3m/s, rated wind speed 13.5m/s 
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5.0 Components of an Offshore Wind Farm    

The SouthPoint Wind offshore wind farms consist of the following three main 

components: wind turbine structures, underwater cables, and foundations. This section 

details the major dimensions, technical specifications and relevant construction activities 

for this project. The brand of wind turbine will be chosen based on reliability and 

reputation of the manufacturer.  

5.1 Wind Turbine Tower System Configuration 
 
The components of a wind turbine system (see Figure 1) include the: 

 

• Foundation system , which is comprised of support structures that connect the 

foundation to the transition piece, and the foundation itself 

 

• Transition piece , which connects the foundation system to the tower 

 

• Tower , which is made of steel plate rolled into conical subsections that are cut and 

rolled into the right shape, and then welded together. 

 

• Nacelle , which contains the key electro-mechanical components of the wind turbine, 

including the gearbox and generator 

 

• Rotor blades , which are made using a matrix of fiberglass mats permeated with 

polyester or epoxy. 



 
 

 
Application for the Issuance of Renewable Energy Approval (REA) (Draft) 
SouthPoint Wind 1400MW Offshore Wind Energy Project, February 2010                     Vol. 2.0 Project Description Report 
 

 

 

- 58 - 

5.2 Wind Turbines 
 

The main components of a wind turbine are the rotor, the transmission system, the 

generator, the yaw system, the control and electrical systems. These components are 

located within the wind turbine’s nacelle. The nacelle is the portion of the wind turbine 

that encompasses the drive train and supporting electromotive generating systems that 

produce the wind-generated energy. The nacelle includes maintenance cranes, access 

hatches, and also has wind sensors located on its peak.  

 

The SouthPoint Wind Project has chosen DeWind D8.2 wind turbine manufactured by 

DeWind Co. for entire 14000MW project. The typical technical specifications have been 

provided by the manufacturer. The common features for most types of modern wind 

turbines are highlighted below.  

 

Model Range - Rated Power: D 8.2 – 2MW 

Rotor Diameter: 80 m 

Hub Height: 80 m 

Wind Zone / Type Class: IEC Class IIA 

Yaw system, and a three-blade rotor. 

 

The rotor, with a diameter of 80 m, drives a fixed speed synchronous generator with a 

rated power of 2 MW. Due to its ability to generate at up to 13.8 kV the generator can be 

directly connected to the grid through a synchronizing switch without the need for power 

electronics, converters or a main power transformer. 

 

The fixed generator speed is achieved by converting the variable rotational speed from 

the wind turbine rotor to a constant input speed by using a two stage Helical/Planetary 

gearbox and the “variable speed” Voith WinDrive®Hydrodynamic Superimposed 

Planetary Gearbox. The pitch system is hydraulically driven and has built in redundancy. 
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Nacelle Description 

The nacelle consists of the drive train (including the bearing, main shaft, gearbox and 

generator), the cooling system, hydraulic system, yaw drives, brakes and the electrical 

control cabinets all mounted on a bedplate as shown in Figure 43. The bedplate of the 

DeWind D8.2 is a combination of light ductile cast iron and a welded steel structure. This 

ensures high stiffness and lightweight. Elastomeric damping elements separate the main 

system components from the bedplate and act as structure-borne sound isolators. 

 

All these components are protected from the environment by a fiberglass enclosure, 

which incorporates a lightning protection grid and supports various sensors and lights. 

The nacelle enclosure’s shape was designed by Porsche Design in Germany and has its 

main body painted Light Grey, RAL 7035, while the nacelle cover is painted Silver Grey, 

RAL 7001. 

 

Panels in the nacelle roof allow for access to service the rotor hub and the 

meteorological measurement sensors as well as for attachment of the crane rigging to 

points on the bedplate. 

 

Nacelle Entrance 

The top tower platform is located directly underneath the nacelle. From this platform it is 

possible to enter the nacelle via a short ladder. 

 

Nacelle Crane 

A chain hoist is fitted on the ceiling in the rear section of the nacelle. With this hoist, 

loads up to a maximum of 250 kg can be raised from or lowered to ground level through 

a trap door in the nacelle floor. 

 

Nacelle bed plate 

The bedplate of the DeWind D8.2 is a two-part structure. The front bedplate is designed 

of light ductile cast iron, the rear part as a welded steel structure. 

The cast iron front section serves as the support for the main bearing, drive shaft and 

main gearbox. 
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The bottom surface is machined and connected to the yaw bearing to transmit forces 

and moments to the tower. Four yaw-motors are bolted to the front bedplate. 

The rear section of the bedplate is connected to the cast front section through a bolted 

joint. The rear section of the bedplate serves as the support for the WinDrive® , 

generator and control panel. It contains the oil tanks and an oil containment feature. 

The nacelle enclosure is mounted to the bedplate. 

 

Main Shaft 

The geometrically optimized main shaft of the DeWind D8.2 is forged of high-grade heat-

treated steel and supported at the end closest to the rotor by a robust spherical roller 

bearing that absorbs all rotor forces. The main shaft is connected to the gearbox through 

a shrink disc. Within the gearbox, the other end of the main shaft is mounted in a 

cylindrical roller bearing. 

 

The main shaft is designed as a hollow structure which allows the hydraulic piping for the 

pitch actuators, electrical cables for the power supply and sensor data transfer wires to 

run through the centre of the main shaft. 

 
Figure 43  The typical components of a wind turbine system41 

 
Gearbox 

The DeWind 8.2 2000kV wind turbine is equipped with a two-stage highly efficient 

gearbox. The first stage is a planetary gear stage; the second stage is a helical parallel 

gear stage. This combination ensures a compact construction and high efficiency. Noise 
                                                   
41 http://windeis.anl.gov/guide/basics/turbine.html 
 



 
 

 
Application for the Issuance of Renewable Energy Approval (REA) (Draft) 
SouthPoint Wind 1400MW Offshore Wind Energy Project, February 2010                     Vol. 2.0 Project Description Report 
 

 

 

- 61 - 

reduction is achieved by using elastometric mountings to isolate the structure-borne 

vibrations arising in the gearbox from the bed plate and thus from the tower. 

 

In order to maintain the gear lubricating oil temperature within the optimum range, it is 

cooled during operation using a dual speed air-oil cooling system. The oil passes 

through a full-flow filter fulfilling ISO/DIN 4406 15/12 cleanliness requirements, in order 

to minimize wear. 

 

In cold weather conditions the gear oil is preheated for start-up by an external heater unit 

in combination with two immersion heaters in the gearbox oil sump. A lubricant-

monitoring program can help prevent gear and bearing failures by showing when 

maintenance is required. Lubricant monitoring should include spectrographic and 

ferrographic analysis of contamination, particle counts and analysis of acidity, viscosity 

and water content. Used filter elements should be examined for wear debris and 

contaminants42. 

 

WinDrive® 

The WinDrive® is a torque converter combined with a planetary gear designed as a 

superimposed gear in conjunction with a hydraulic torque converter. The torque 

converter covers a speed range that allows a constant output speed of 1800 rpm to be 

transmitted to the generator, regardless of the main rotor shaft speed. The WinDrive® 

unit is close coupled to the synchronous generator to minimize torsional vibrations and 

misalignment. 

 

The controller starts up the machine at wind speeds of about 8 to 16 miles per hour 

(mph) and shuts off the machine at about 55 mph. Turbines do not operate at wind 

speeds above about 55 mph because they might be damaged by the high winds.  

 

Generator 

The rated 2 MW Electrical Power of the D8.2 is produced by a conventional well proven 

4 pole synchronous generator running at 1800 rpm. The excitation system is brushless 

                                                   
42 AGMA/AWEA 6006-AXX. Standard for Design and Specification of Gearboxes for Wind Turbine Generator Systems. 
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and its controller is installed inside the nacelle control cabinet. The generator has an air-

to-air cooling system (CACA at IP44). The voltage quality of the synchronous generator 

is very high, with very low level of harmonics. 

 

Generation voltage is specified at 13.8 kV ±10%. The generator is generously rated to 

allow excellent transient behaviour during grid disturbances. It is able to support short 

circuits with up to four times rate load. The nominal Power Factor Range is defined from 

0.90 lead to 0.90 lagging. 

 

Yaw System 

Two wind vanes on the nacelle roof measure the wind direction and transmit the 

measured values to the control system. As soon as the orientation of the nacelle 

deviates from the actual wind direction by a certain angular amount (depending on the 

wind speed), the yaw drives will be activated. Four yaw motors adjust the nacelle to 

follow the measured wind direction. 

 

Shaft brakes are integrated in the yaw drives. They are fail-safe and always applied 

when the yaw drives are not in use and are only released when the yaw drives are 

energized. In addition, hydraulic brakes, acting on a disk that is integrated into the tower 

top adaptor ring, are installed and act independently of the yaw motor brakes, providing 

additional yaw orientation security. 

 

Two sensors in the tower top record the number of revolutions of the nacelle in any 

particular direction. Once the nacelle has performed more than 2 revolutions in one 

direction, the turbine shuts down, the nacelle rotates back to a datum position and the 

turbine restarts. This prevents excessive twisting of the power and control cables. 

 

Brake System 

The pitch control system is responsible for limiting the power to the rated 2 MW value 

and also acts as the main aerodynamic brake of the DeWind D8.2. By pitching the rotor 

blades out of the wind, the turbine slows down and power production ceases. This 



 
 

 
Application for the Issuance of Renewable Energy Approval (REA) (Draft) 
SouthPoint Wind 1400MW Offshore Wind Energy Project, February 2010                     Vol. 2.0 Project Description Report 
 

 

 

- 63 - 

concept is used for all stop procedures, regular stop as well as for emergency stops. The 

pitch system is dual redundant to ensure the highest level of safety. 

 

The first braking system is the collective pitch control, which adjusts the three rotor 

blades simultaneously via a mechanical linkage. The system is backed up by 

accumulators located in the nacelle so that in case of failure of the main hydraulic pumps 

the wind turbine can still be brought to a safe condition. 

 

The second braking system is by individual blade pitch control. It consists of three 

hydraulic actuators that are each dedicated to one of the three blades. These actuators 

operate independently of each other so that in case of failure of one actuator the 

remaining ones can still operate. Each actuator is backed up by its own accumulator so 

that the wind turbine can be slowed down to a safe condition even if the main hydraulic 

system of the wind turbine fails. 

 

Hydraulics 

The hydraulic system comprises the oil tank, pump, distribution unit, hydraulic piping, 

valves, filters, actuators and accumulators.  

  

Cooling System 

Ambient air for cooling is drawn into the nacelle through the air intake in the rear floor of 

the nacelle; additionally, air can enter through the spaces around the hub and tower 

interfaces. 

 

The generator is air-cooled (CA/CA), exhausting through the back of the nacelle. 

The gearbox oil, WinDrive® gear-oil and WinDrive® work-oil each have separate oil/air 

forced coolers mounted in the top of the nacelle exhausting to outside. 

 

Rotor 

The rotor consists of a high-strength cast hub, to which the three rotor blades are 

attached via blade bearings that allow the blades to rotate around their longitudinal axes. 

The interior of the rotor hub contains the components for the hydraulic blade adjustment 
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(pitch system). Rotor is connected Hub / Hub cover, pitch system and blades.  The hub 

is a highly optimized spherical design using a modular graphite material. The hub is 

protected against environmental influences by a glass-fiber reinforced plastic composite 

GFRP hub cover (spinner) and can be accessed via hatches located on the outside of 

the spinner. Two independent hydraulic systems control the adjustment of the blades. 

 

The first system is for normal “collective” pitch control to regulate the energy absorbed 

by the turbine and is also part of the brake system. It acts in the normal operating pitch 

range, between zero and 45 degrees of pitch. It consists of three hydraulic actuators 

arranged in the hub, which move the rotor blades together via a mechanical blade 

linkage mechanism. Hydraulic accumulators accommodated in the nacelle provide a 

back-up capability to the aerodynamic braking system in the unlikely event of failure of 

the hydraulic pump. 

 

The second system is for individual blade pitch control and is also part of the 

aerodynamic brake system. It acts, between 45 and 90 degrees, during start up and shut 

down, being fixed during normal operation. For the individual blade pitch each blade axis 

uses its own adjusting actuator that moves the blade independently of the other pitch 

actuators. Each of these actuators is backed up by its own hydraulic accumulator, to 

feather the blades in the unlikely event of a failure somewhere in the main hydraulic 

system. 

 

The DW80, 39.1m, blades are made from a highly developed “hybrid” composite 

structure including both carbon and glass fibers in an epoxy matrix. The aerodynamic 

shell or “skin” of a blade is manufactured in a vacuum infusion process. Foam is used in 

certain areas to form a sandwich construction to ensure stiffness of the shell and to 

prevent buckling. 

 

Spar caps along the centerline of the blade are responsible for transferring the loads into 

the blade root. These key structural pieces of the blade are manufactured from carbon 

fiber in order to ensure consistently high quality and good fiber alignment. 
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One main shear-web is used to form an I-beam with the spar caps as the load carrying 

structure. A second shear-web in the rear part of the blade is used to support the 

structure in the trailing edge of the blade. 

 

The blade is fitted with a premium lightning protection system consisting of a solid 

aluminum tip and a copper mesh immediately under the blade surface. The aluminum tip 

conductor absorbs any lightning strikes to the tip region while the mesh transfers the 

energy to the root. The copper mesh also acts in a secondary role to shield the CFRP 

structure beneath the surface.  The blade bearings are double-row four-point moment 

type bearings bolted to the hub. 

 

Tower 

The wind turbine’s nacelle will be mounted on a manufactured steel tower. This tower 

will have internal access ladders and platforms providing access to the nacelle. There 

are various auxiliary structures such as access platforms, ladders, and boat docking 

structures attached to the tower to allow service vessels to transfer technicians and 

equipment for routine maintenance of the wind turbines. The tower is accessed from the 

platform by a galvanized steel hatch door. Access to the platform is from the boat ladder 

through the lockable hatch. 

 

The tubular steel tower consists of four sections, which are connected by bolted flanges. 

The tower base section contains a control cabinet, the medium voltage switchgear and 

the auxiliary supply transformer.  It is equipped with a fall arrest system.  The medium 

voltage cable and the control cables are carried along the tower wall using a “cable 

ladder” parallel to the climbing ladder. A terminal box for emergency lighting is installed 

at each platform. 

 

Medium Voltage Switchgear 

The air-insulated switchgear consists of three panels, including generator, grid and 

auxiliary panels. The generator panel is fitted with vacuum circuit breaker and generator 

protection units. The generator protection unit protects the generator in the event of a 

grid disturbance. The main function of the protection units are: over-current, unbalance, 
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reverse power, ground fault, over / under-voltage and over / under-frequency protection. 

Additionally, an automatic synchronization check guarantees that the ‘close command’, 

which allows the turbine generator to be energized, can only proceed if the 

synchronization conditions are met. 

 

The grid panel is equipped with a switch-disconnector and the auxiliary panel with a fuse 

switch disconnector. All panels are fitted with a grounding switch to enable cable 

grounding during service. The medium voltage switchgear (MVSG) is also fitted with the 

necessary current and voltage transformers for the generator protection system and for 

metering. Design and function of the MVSG may deviate from the baseline specification 

due to building codes and other local requirements. 

 

Control and Regulation 

There are both pitch control and variable speed control systems. The pitch control 

system regulates the power of the turbine. The variable speed system consists of a 

hydrodynamic variable speed drive, the “WinDrive®”, and a medium voltage 

synchronous generator. 

 

Supervisory Control and Data Acquisition System (SC ADA) 

Operation will be automated and remotely controlled via the electronic supervisory 

control and data acquisition system (SCADA). Typically, SCADA system consists of a 

set of intelligent networked components for monitoring, control, and supervising wind 

turbines. The system is designed for a wide range of internet-driven communication 

scenarios and can meet a large variety of requirements associated with many different 

network topologies. A basic development target was the application of industrial 

standards and the allocation of easy-to-use and platform neutral communication 

interfaces, such as web services. A brief overview of the main elements of this 

comprehensive and very capable SCADA system is provided below. More details can be 

obtained upon request. 

 

Real-time access alarm messages / monitoring, and a statistical analysis automatic 

monitoring system are available. SCADA systems consist of a central computer with 
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control capabilities for individual turbines and the ability to collect, analyse, and archive 

time-series data. Communication cables connecting the central computer with the 

individual turbine controllers are commonly buried in the same trenches as the electrical 

collection system. 

 

The SouthPoint Wind Power Control Centre will be equipped with a typical 

communication system. The wind turbines are linked to the SCADA (Supervisory Control 

and Data Acquisition) system for monitoring. SCADA systems have been used in the 

utilities industry in the United States (U.S.) since the 1960s43.  

 

Information recorded by the monitoring system will typically include: 

·  Wind turbine data—Wind speed, active and reactive power, yaw angle, and 

command, operational and fault status 

·  Electrical and mechanical data—Three phases and current voltage, power factor, 

frequency, rotational speeds (generator and rotor RPM), and temperatures of 

gear oil, generator, and nacelle. 

·  Statistical data—Total and subtotal turbine statistics such as availability, external 

errors hours, and calendar hours. 

·  Meteorological data— Wind speed and direction, air pressure, temperature, 

mean wind speed, and any other project-specific data 

·  Grid data—Three phases and current voltage, active and reactive power, and 

any project-specific data. 

 

The unique WebWPS SCADA system equipped with the wind turbines provides reports 

for easy analysis of the information collected. Some of the types of reports that may be 

generated include daily, weekly and monthly reports on wind turbine performance, 

meteorological and power grid data.  

                                                   
43 http://www.ncs.gov/library/tech_bulletins/2004/tib_04-1.pdf 
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5.3 Electric System of Wind Farms and Construction 
 

All existing offshore wind farms without offshore substations are connected to shore at 

the voltage used within the wind farm (generally 13.8 kV low voltage, oil and gas 

platform also use 13.8kV)44. In a separate conduit, an interface cable will be installed to 

enable each turbine to be tripped off in the event of a ground fault on the turbine side of 

each transformer. Finally, a third conduit will house the fiber optic cable lines for turbine 

monitoring system. Interconnection of the wind farm to Hydro One’s electric grid will 

consist of an existing three-phase overhead feeder line. The existing utility poles on 

municipality property connect the wind site electrically to the electrical distribution 

system. The disconnection of wind farm or isolation to faulty equipment from the utility 

grid will be controlled by switchgear. Underwater cable laying, internal cable layout in the 

offshore wind farm, cable through the shoreline ground area; landfall and connection to 

the grid will be disclosed in the Construction Report. 

 

Interconnection with the existing Hydro One transmission system in Essex County and 

Chatham-Kent will allow wind-generated renewable energy from the wind turbines to be 

distributed to consumers connected to the Hydro One transmission grid. The upland 

transmission lines will be encased in an underground concrete transmission duct bank 

system. The transmission cables, which are connected from the landfalls to overhead 

generators, exit transition by shield wire to the Hydro One feeder line of 27.6 kv as 

shown in Figure 44.  

 
Figure 44 HydroOne Grid schematic in Essex county and Chatham-Kent 

                                                   
44 Paul Garder, Electric infrastructure for offshore wind farm, GH and Partner. Available online at: 
http://www.owen.eru.rl.ac.uk/workshop_4/pdfs/owen_Gardner.pdf 
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5.4 Array Layout of Wind Turbines and Orientation 
 

Five wind turbines in each wind farm will be placed in a linear array pattern. The distance 

between the individual turbines along the lines is 300m. To ensure that the offshore wind 

farm will constitute a harmonic unity, the turbines are to comply with the following 

generic criteria: 

 

·  The tower must be a tubular tower; 

·  The direction of rotation is to be clockwise seen from the windward side; 

·  The hub height is to be between 60 and 100 m; 

·  The rotor diameter is to be between 80 and 100 m; 

·  All turbines must have the same white color; and 

·  The turbines must be upwind turbines (the rotor facing the wind) with three-

bladed rotors. 

 

The maximum height to the tip of the upper blade reaches to 125 m above the Lake Erie 

water surface. The typical dimensions and approximate specifications of wind turbines 

proposed for use in this project are illustrated in Figure 45 and detailed below: And in 

each wind farm, the five wind turbines in each row in a wind farm will be arranged 

according to the side view as shown in Figure 46. 

 

1) Tower height from water to the hub 80 meters 

2) Tower base diameter at the water  3.0-4.0 meters 

3) Rotor blade radius from the hub  45-50 meters 

4) Turbine output per unit   approximately 2MW  

5) Distance between the turbines  300 meters 

6) Distance from shore   1 – 2.5 km 

7) Approximate depth of water  6-10 meters  
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Figure 45  A diagram of a wind turbine setting 

 
Figure 46 Side view of one row in a wind farm 

 
In order to generate maximum wind energy production, the wind turbines will be 

arranged in a grid pattern containing specific parallel rows. This will provide the wind 

farm with an optimal energy generating arrangement. The prevailing wind in the 

proposed wind farm is in a Southwest direction. Sites with multiple turbines must be 

located perpendicular to the direction of the prevailing wind. The orientation of the wind 

turbine array to face the prevailing Southwest wind was established as a result of a wind 

power density analysis conducted by SouthPoint Wind to determine maximum potential 

wind-generating capacity. The wind turbines will have a computer-controlled system that 

turns the turbine system appropriately into the wind. In addition to maximizing potential 

wind energy production, the wind turbines must also be sufficiently spaced within the 

array in order to minimize power losses due to wind shear and turbulence caused by 

WSL 
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other wind turbines within the array. Each of the turbines at the perimeters of the array 

will be lit. 

5.5 Foundations 

5.5.1 Overview of Foundations 
 

Foundations can sometimes account for a staggering 20% of the entire project costs. 

Therefore there is an emphasis on exploring options for cost-reduction through 

innovative design and installation procedures. As shown in Figure 49, the most popular 

offshore wind turbine foundations are gravity and monopile foundations (Figure 47). 

Comparisons of these types of foundations are described in Table 19.  

 

 
Figure 47 Gravity and monopile foundations45 

Table 19 Comparison of the foundations46 
Type Size 

(diameter) m  
Weight 
(Tonnes) 

Construction sequence  

Gravity Base 12-15 500-1000 1. Prepare seabed, 2. Placement, 3. 
Infill ballast 

Monopile 3-6 175-300 1.Place pile 2. Drive Pile 
Multipile 0.9 125 1. Place Pile 2. Drive Pile 
Bucket (Caisson) 4-5 100 1. Place Base 2. Suction installation 
 

The tower and foundation design will be determined by the results of a geotechnical 

survey of the lakebed and measurement of waves and currents as well as data on wind 

and seismic activity. After preassembly of the typical parts in the storage locations of the 

                                                   
45 Kilde/Source: Johnsen 2005 (http://www.havsul.no/havsul-i/Havsul-I/Fagrapporter/MArin.pdf) 
46 Watson, G., 2000. Structure and Foundation Design of Offshore Wind Installations, Final Report from the Offshore Wind Energy 
Network Workshop, March, CLRC Rutherford Appleton Laboratory. 27pp. http://www.owen.eru.rl.ac.uk/workshop_3/ws3_final.pdf 
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shipping port, conventional marine operation vessels such as pontoons, self-elevating 

platforms and heavy-lift vessels may be utilized to install the wind turbines. 

5.5.2 Monopile Foundations 
 
The monopile foundation structure provides an added benefit of a more flexible 

foundation compared to gravity based foundation systems. The monopile foundation 

design provides aerodynamic damping capabilities to increase the wind turbine’s design 

life. The aerodynamic damping capability results in a design that offers considerably 

reduced fatigue from aerodynamic loading compared to more rigid foundation types. 

Unlike a gravity base foundation system, the installation of the monopile foundation will 

not require excavation or backfilling of bottom sediments. Thus, it also represents the 

foundation type system that is the easiest to install and results in the least amount of 

lakebed disturbance. Minimal disturbance of sand and sediment will take place by pile-

driving activities. 

 

The steel tower and nacelle will be mounted on a welded steel monopile foundation, 

which represents the most commonly used design solution in conventional offshore 

installations, and is a well-proven structural foundation type for offshore applications. 

Compared to the gravity base foundation, the monopile has minimal and localized 

environmental impact. 

The piles will be hollow open-ended steel pipe piles that will be driven approximately 

20~30m into the lakebed. This will provide appropriate structural stability and load-

bearing capacity, allowing the lateral and axial loading forces of the wind turbine to be 

transferred to the lakebed. The monopile consists of a steel pipe pile up to 6 m (20 feet) 

in diameter with wall thickness as much as 150 mm (6 inches). Depending on the 

subsurface conditions, the pile is typically driven into the lakebed by either large impact 

or vibratory hammers.  

 

The handling of the piles requires the use of a crane of sufficient capacity, preferably a 

floating crane vessel. Use of open-ended driven pipe piles allows the lake bottom 

sediment to be encased inside the pipe, thus minimizing disturbance. The noise 

generated during pile driving in the marine environment might cause a short-term 
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adverse impact to aquatic life, but because the number of piles is typically small, these 

adverse impacts are only short-term and relatively minor. 

Recent innovations in the pile driving industry, such as the bubble curtain, offer a way to 

mitigate noise impacts. A bubble curtain involves pumping air into a network of 

perforated pipes surrounding the pile. As the air escapes, it forms an almost continuous 

curtain of bubbles around the pile, preventing the sound waves from being transmitted 

into the surroundings47. 

 

Offshore wind turbine foundation design requires development of highly cost effective 

concepts, because the share of the cost of the foundation relative to that of the complete 

wind turbine installation is considerably higher than that of an onshore foundation. 

Further, environmental and energy gain considerations require that wind farms be 

located farther from shore in consequently deeper waters. With this trend of ever-larger 

turbines in deeper and rougher waters, the design and construction challenges and 

complexity increase proportionally, and both become closer to or beyond normal 

experience48. Coupling Flex5, a widely used wind turbine simulation code, and Poseidon, 

a typical finite element code for structural analyses enables the analysis of the combined 

aerodynamic and hydrodynamic loading under full consideration of the dynamic 

response of the entire structure49. 

 

Depending on the foundation soil, the steel pipe is rammed into the sea floor to a depth 

of 10 to 20 m with a hydraulic hammer from a floating platform. This type of heavy 

assembly equipment must be available for this purpose. From the point of view of 

vibrational characteristics, a monopile foundation is a “soft” system50. The natural 

frequencies of the tower of the wind turbine can only be determined in the overall “ tower 

with monopile” system. The soft response of the structure effectively reduces the fatigue 

                                                   
47 Sanjeev Malhotra, 2009. Design and Construction Considerations for Offshore Wind Turbine Foundations. Available online at: 
http://www.pbworld.com/news_events/publications/network/issue_65/pdf/092.pdf. 
48 Jørn H. Thomsen, Torben Forsberg and Robert Bittner, 2007. Offshore Wind Turbine Foundations - The COWI Experience. 
Proceedings of the 26th International Conference on Offshore Mechanics and Arctic Engineering, OMAE2007 June 10-15, 2007,San 
Diogo, Califonia, USA. Available online at: 
http://www.bittner-shen.com/publication/Caissons/Offshore_Wind_Turbine_Foundations_The_COWI_Experience.pdf 
49 Daniel Kaufer, Nicolai Cosack, Cord Böker, Marc Seidel, Martin Kühn, 2009. Integrated Analysis of the Dynamics of Offshore 
Wind Turbines with Arbitrary Support Structures. Available online at: 
http://www.ewec2009proceedings.info/allfiles2/146_EWEC2009presentation.pdf 
50 Erich Hau, 2006. Wind Turbines, fundamentals, technologies, application, economics 2nd edition ISBN: 10-3-54024240-6. Springer-
Verlag Berlin Heideberg 
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load spectrum. Since this design is capable of vibration, however, the length, and thus 

the range of application, is also restricted with regard to the depth of the water to a 

maximum of 25 m according to current opinion. 

Figures 48 and 49 demonstrate general field sense for monopile construction and 

accessory vessel landing structure. The monopiles were driven 20-35 m into the lakebed 

by a hydraulic hammer suspended from a large crane into the lakebed. The driven depth 

verticality was adjusted using a pile gripper. Subsequently, the transition piece was 

positioned, with all accessories such as boat landing, platforms and anodes pre-

assembled, and adjusted by hydraulic jacks. Finally, internally positioned J-tubes were 

positioned followed by the final layer of scour protection as shown in Figure 50. 

The crane is located onboard a jack-up vessel which is maneuvered from pile position to 

pile position. On top of the monopiles the transition pieces are positioned, having all 

accessories such as boat landing, J-tube arrangements and anodes pre-assembled and 

attached. Finally the external platforms are installed, completing the erection. For 

economic reasons, efforts will be made to prefabricate the turbines and components on 

land as much as possible in order to avoid the expensive assembly at the offshore site 

and uncertainties with respect to time and weather.  
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Figure 48 The connection between transition piece and monopile51 (right) and construction field for 
an offshore wind farm in Essex, United Kingdom52 

 
 

 
Figure 49 Offshore access system using a flexible gangway53 

 

 
Figure 50 Sketch Showing Transition Piece, Access and Cable Entry54 

 

                                                   
51 Walt Musial, 2006. Why Go Offshore and The Offshore Wind Power Potential of the United States, National Renewable Energy 
Lab National Wind Technology Center National Golden, Colorado Golden, Colorado. Available online at:  
 http://www.clemson.edu/scies/wind/Presentation-Musial.pdf 
52 Main contract to MT Højgaard 2008-2009. Available online at: http://www.mth.com/ 
53 State of the Art and Technology Trends for Offshore Wind Energy: Operation and Maintenance Issues. Available online at: 
http://www.offshorewindenergy.org/ca-owee/indexpages/downloads/Brussels01_O&M.pdf 
54 J. M. F. Carter, 2007. North Hoyle offshore wind farm: design and build. Proceedings of the Institution of Civil Engineers Energy 
160, February Issue 2007. EN1, Pages 21–29, doi: 10.1680/ener.2007.160.1.21 Available online at: http://www.atypon-
link.com/doi/pdf/10.1680/ener.2007.160.1.21?cookieSet=1 



 
 

 
Application for the Issuance of Renewable Energy Approval (REA) (Draft) 
SouthPoint Wind 1400MW Offshore Wind Energy Project, February 2010                     Vol. 2.0 Project Description Report 
 

 

 

- 76 - 

5.6 Scour Protection and Scour Mats  

5.6.1 The Causes of Scour/Erosion 

Scour is a natural phenomenon, which occurs whenever a solid object is placed on loose 

sedimentary material, such as sand, in moving water. The flow of water close to any 

such obstruction causes local increases in water velocity together with eddies and 

vortices. These flow characteristics give rise to increased shear stress on the river bed 

or lakebed so that sedimentary material is gradually lifted into suspension and then 

washed away, downstream, from the area around the object. The scour created is 

cumulative but dependent upon the particular circumstances of the area; it may be a 

slow and gradual process or be very rapid. In shallow waters, wave induced vortices can 

add significantly to the lifting of sediment into suspension. After installation of the pile 

foundation, some localized scour around the monopile foundation may occur depending 

on the location of the wind turbine and local sediment transport conditions.  

5.6.2 Scour Protection Method 

Current existing scour protection methods include using scour mats and/or rock 

armoring. More traditional scour protection such as gravel and boulder protection 

methods are available as an alternative. Scour protection design will be covered in more 

detail in the Construction Plan Report. 

Fronded concrete mattresses (FCM) are the combination of a buoyant frond scour mat 

and a flexible concrete base mattress. Installation can be completed by divers or by 

Work Class ROV. Standard block thickness are 150mm, 300mm, and 450mm. The 

standard block density is 2.4 Tonnes / m3; Density options are also available from 1.8 - 

4.8 tonnes/m3. Buoyant fronds are attached to the mattress in successive continuous 

rows with a standard Frond height of 1.25m as shown in Figure 51.  
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Figure 51 Scour protection material 

When an obstacle such as a wind turbine foundation is placed in flowing water, the 

resulting pressure field around the obstacle can give rise to vortex systems of three 

different types: Horseshoe-Vortex; Wake-Vortex; and Trailing-Vortex.  

The Seabed Scour Control System (SSCS) Inc55 has developed SSCS scour control 

mats for scour protection of offshore wind turbine foundations as shown in Figure 52. 

The SSCS Frond Systems remain the only field proven scour control product capable of 

reducing current velocity by providing a strong and unbroken viscous drag barrier. 

 
 

Figure 52 Turbine foundations: rock ballast (left) showing approximate 
scale and extent of optional rock-scour protection around turbines at North Hoyle 56 

 

                                                   
55 http://www.scourcontrol.co.uk/ 
56 Linley E.A.S., Wilding T.A., Black K., Hawkins A.J.S. and Mangi S. (2007). Review of the reef effects of offshore wind farm 
structures and their potential for enhancement and mitigation. Report from PML Applications Ltd and the Scottish Association for 
Marine Science to the Department for Business, Enterprise and Regulatory Reform (BERR), Contract No: RFCA/005/0029P. 
Available online at: http://www.berr.gov.uk/files/file43528.pdf 
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6.0 Project Activities 

As the developer, owner and future operator of the Project, the SouthPoint Wind 

Professional team strives to develop in-house skills and expertise in all aspects required 

for the successful delivery of projects including site prospecting and assessment, wind 

farm performance, design, environmental and development capabilities, construction and 

operation, and maintenance and future decommission. Developing cost-effective, 

innovative solutions that increase energy yield to generate power at the most competitive 

prices is essential to a developer.  This section presents the major activities of the 

project as well as the timeframe. 

The life cycle of a wind farm, from project development to the final decommissioning, 

typically falls into the following seven phases: 

�  Site selection and preliminary investigation 

�  Feasibility study 

�  Permit stage 

�  Design and Engineering 

�  Construction/Installation 

�  Operation/maintenance/monitoring 

�  Decommissioning  

 

The construction of the wind farms will begin subsequent to the proponent receiving 

approvals, permits from MOE and a Land Use Permit from OMNR and Transport 

Canada. The project development schedule is expected to consist of: 

 

·  Construction (2 years)  

This corresponds to the maximum estimated time for all design, siting work, and 

construction of the offshore wind farm; 

·  Operation (20 - 25 years) 



 
 

 
Application for the Issuance of Renewable Energy Approval (REA) (Draft) 
SouthPoint Wind 1400MW Offshore Wind Energy Project, February 2010                     Vol. 2.0 Project Description Report 
 

 

 

- 79 - 

Currently there are no restrictions for the operational period. The expected physical 

life of the towers, substation and submarine cables is up to 40 years, while the first 

generation of turbines is expected to last 15 -25 years; and 

·  Decommissioning 

As a starting point, we have assumed 2 years is sufficient for decommissioning. 

6.1 Construction Phase 
 

Construction is currently planned to commence in spring 2012. Construction of the ten 

wind farms will take place simultaneously. The completion of the submarine cable laying 

and foundation construction is expected to be complete for both phases in August of 

2014. The submarine cables will be laid on the lake bottom and encased in concrete or 

grouted into the lake bottom at the shoreline to avoid damage to the cable by the winter 

ice. This submarine cable will be connected from turbine to turbine, at each wind farm, 

until all the turbines are connected electrically. There will be a submarine transmission 

cable for each wind farm to take the wind farm output power to the electrical distribution 

systems on shore. 

 

The towers for the turbines, the turbine rotor blades and the nacelle will be pre-

assembled as much as possible on the mainland and the units will be floated out on a 

large barge to the appropriate foundation. A second barge with a high lift crane securely 

mounted upon it will also be floated to the foundation site. This second barge will have 

the capability of extending its support legs to the lake bottom in order to lift the body of 

the barge and the crane above the wave action on the surface of the lake. The high lift 

crane will then be used to erect the tower and the turbine with rotor blades into place. 

The completion date of this tower and turbine erection work at the ten wind farms is 

scheduled for August, 2012. Construction and commissioning of the remaining fifty wind 

turbines in the thirteen wind farms for both phases will be completed by December of 

2014. The complete commissioning of 700 wind turbines in thirteen wind farm sites will 

be expected at the end of 2014.  

 

Other proposed construction related activities include: 
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·  Offsite manufacturing and assembly of turbine components; 

·  Transportation of turbine parts; 

·  Use of temporary onsite power generation (likely gas/diesel powered); 

·  Onsite construction of turbines, including installation of turbine bases; 

·  Construction of offshore trenching and burial of the seabed transmission 

cables and transmission corridor; and 

·  Installation of the overland transmission line and onshore control room. 

6.2 Installation Activities 

6.2.1 Before Installation 

Before installation commences, SouthPoint Wind will ensure that the detailed installation 

instruction available from the manufacture and all safety regulations are complied with. 

Health & Safety guidelines are available for wind turbine installation in the worldwide 

wind industry. Occupational safety during the assembly, maintenance, and servicing of 

wind turbines57 both onshore and offshore has been well practiced in European 

countries58 and the North American wind industry. 

6.2.2 Pre-assembling  

Wind power development is interdisciplinary state of art. The scope of wind energy 

projects is far beyond the scope of the programmatic environmental impact statement.  

This series of reports presents a straightforward yet flexible plan for offshore work in 

Lake Erie and Lake St. Clair. Working with a list of the most experienced consultants, 

SouthPoint Wind will undertake the effective tender evaluation, contract structuring, 

information flow and physical interface with service providers. The Proponent will include 

vessel availability and selection allocating resources appropriately and efficiently and 

marine co-ordination: finding out how to manage offshore work, making the most of 

weather windows, minimizing downtime and ensuring the project is operating at 

maximum efficiency. The Proponent will also create physical installation strategies by 

                                                   
57 Occupational safety during the assembly, maintenance, and servicing of wind turbines. Available online at: 
http://www.wwindea.org/technology/ch03/en/3_4_4.html. Accessed on October, 2009. 
58 BWEA, 2009, Healthy and Safety, http://www.bwea.com/safety/wtsr_docs.html 
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which best practice and novel approaches to foundation installation, turbine erection, 

cable laying and commissioning are conducted.  
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6.2.3 Installation and Commissioning 
 

Second to manufacturing, installation is one of the largest costs in offshore wind farm 

deployment.  The developer has no control over the price of components or other costs 

that fall within other sections of the supply chain, but there are a number of smart 

strategies that can streamline the installation process. With a complete and considered 

installation plan produced in advance, and a well briefed project team, developers can 

ensure that projects are completed to specification, early and under budget while cutting 

costs and dramatically improving efficiency. 

The installation of the wind turbines and their support structures is a major 

factor in the design of offshore wind farms, with the specific challenge of 

having to perform multiple repeated operations in difficult offshore locations. 

 As well as being a significant contributor to the capital cost, the installation 

process may drive the selection of support structure technology59. 

Cable installation is a significant industry sector, with specialized design and 

planning, and installation vessels and equipment.  The design and planning of the 

cable installation is an early activity, covering: 

 

�  Identification of hazards to cables;  

�  Site investigation to identify lakebed properties (geophysical survey, 

vibrocore sampling, cone penetrometer tests, boreholes);  

�  Development of burial protection indices;  

�  Scour protection;  

�  Cable route selection;  

�  Cable transport; and 

�  Vessel and equipment selection. 

                                                   
59 Wind Energy: The facts. 2009. Available online at: http://www.wind-energy-the-facts.org/en/part-i-technology/chapter-5-
offshore/wind-farm-design-offshore/installation.html 
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6.2.4 Offshore Installation-Mechanical Assembly Pro cedure 

Currently, customized wind turbine installation crane equipment is available on the North 

American market. In addition to the low construction weight, small footprint and minor tail 

swing of the existing cranes, additional value-added features include the extensive lifting 

height, the small operational minimum radius and the possibility to install the crane 

around the leg of the jack-up. The typical installation vessel with heavy lifting crane 

equipped is shown in Figures 53 and 54. 

 
Figure 53 Nysted Windfarm turbine installation60 

 
Talisman Energy/ Scottish and Southern Energy 5MW wind turbines in position offshore Scotland, 2006 

Figure 54 Rambiz installation for 5MW wind turbine 

6.2.5 Installation Contractors and Electrical Insta llation 

The retained wind turbine service contractor will prepare the necessary tools and 

equipment for each of the installations required. Contractors will install machines, and 

                                                   
60 Jørn H. Thomsen, Torben Forsberg, Robert Bittner, P.E. Ben C. OFFSHORE WIND TURBINE FOUNDATIONS - THE COWI 
EXPERIENCE, Gerwick, Inc. Proceedings of the 26th International Conference on Offshore Mechanics and Arctic Engineering 
OMAE2007, June 10-15, 2007, San Diego, California, USA OMAE2007-29567. Available online at:  
http://www.bittner-shen.com/publication/Caissons/Offshore_Wind_Turbine_Foundations_The_COWI_Experience.pdf 
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connect electrical equipment. SouthPoint Wind has requested proposals from highly 

experienced installation contractors.  

 
The detailed design service for wind farm and network electrical interconnections will be 

provided by the retained electrical engineering consultants. The service includes critical 

issues such as load-flow studies, fault and protection co-ordination, power quality 

calculations and design for optimum lifetime costs. The electrical contractor is 

responsible for connection of the wind turbine generator to the grid as well as the 

following: 

 

�  Securing the correct placement of the required cable tubes during casting of the 

foundation; 

�  Co-ordination of the installation and examination of the turbine earthing system; 

�  Delivery and installation of the grid cables between the turbine switch cabinet; 

�  Installation of control and communication cables to and between turbines; 

�  Installation of the metering unit (in co-ordination with the local power utility)  

 

The wind turbine manufacturer will provide the following service with installation 

contractors for a complete, functioning wind turbine61 (more details will be disclosed in 

the manufacturer’s installation manual): 

 

�  Supply, delivery, unloading, and assembly the wind turbine generator:  The wind 

turbine generator (WTG) shall include rotor blades, hub, nacelle controller and 

meter, control and monitoring system, heated anemometer, lightning arrestors, 

step-up transformer (either nacelle-mounted or pad-mounted), and the other 

parts required to integrate the WTG into a complete operating system. The WTG 

shall be installed on a tower with a height of 80 meters; 

�  Supply and deliver of a SCADA system, including a grid monitoring system and a 

load management system;  

                                                   
61 http://www.nordex-online.com/fileadmin/MEDIA/Planungsunterlagen/N90_2500/EN/N90L_el_installation_en.pdf 
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�  Services and equipment for the loading and unloading of the turbine equipment, 

customs, duties, docking, warehousing, storage, transportation for delivery and 

duty paid (DDP) to the project site; 

�  Receiving and inventory control of the components upon delivery and for control 

of spare parts during commissioning; 

�  Start-up, testing, and commissioning of the turbine equipment from mechanical 

completion to commissioning completion. 

�  Turbine erection and assembly technical support necessary for construction of 

the project, turbine erection, start-up, and commissioning; 

�  Start-up, test, and commissioning of the SCADA system; 

�  A complete list of minimum recommended spare parts and the special tools 

needed for project; 

�  Four full sets of O&M manuals; 

�  A two-year warranty for all turbine and SCADA system equipment and services; 

�  An availability guarantee; 

�  All other necessary deliverables and services to complete the above described 

work. 

6.2.6 Commissioning  
Once construction is complete, commissioning will begin. The definition of 

‘commissioning’ is not standardized62, but generally covers all activities after all 

components of the wind turbine are installed. Commissioning of an individual turbine can 

take little more than two days with experienced staff. The final steps to successful 

offshore wind farm operation, with an expert commissioning, are: 

 

�  Switchgear 

�  Power cable connection; 

�  Communications link up; 

�  Electrical protection system integration;  

�  Certification; 

                                                   
62 http://www.renewableenergyworld.com/rea/news/article/2009/04/wind-farm-design-planning-research-and-commissioning and  
http://www.wind-energy-the-facts.org/en/part-i-technology/chapter-4-wind-farm-design/commissioning-operation-and-
maintenance.html 
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�  Testing and final commissioning. 

 

Commissioning will usually involve standard tests for the electrical infrastructure as well 

as the turbine, and inspection of the routine engineering quality records. Careful testing 

at this stage is vital if a good quality wind farm is to be delivered and maintained.  

6.3 Wind Turbine Operation and Maintenance (O&M)  
 

This section demonstrates the operation and maintenance procedures as well as the 

monitoring system.  

6.3.1 Operational Range of the Wind Turbine 
 
Wind turbines are relatively simple systems that generate electricity when wind 

conditions are between 3 and 4 m/s, the speed at which the turbine blades experience 

sufficient lift to begin rotating, and 25 to 30 m/s, depending on the manufacturer and 

model.  Each wind turbine can be considered a fully self-controlled power unit. A wind 

turbine consists of the rotating blades fixed around the hub, a main drive shaft, a 

gearbox assembly, a generator, and the control cabinet located inside the base of the 

tower. Wind turbines are designed to be operated in an automatic mode; however, 

turbines may also be manually controlled for specific situations, such as resets following 

turbine trips and when weather conditions prevent automatic operation.   

 

Operational range of the wind turbine is defined by two wind speeds, which are the cut-in 

and cut-out wind speeds. The cut-in wind speed is the minimum wind speed at which a 

wind turbine starts producing energy; the cut-out wind speed is the maximum wind 

speed at which a wind turbine can operate.  Another characteristic wind speed is the 

rated wind speed, at which the nominal power of a wind turbine is reached. These three 

are shown in the power curve in Figure 55. 
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Figure 55 Power curves of pitch regulated and stall regulated wind turbines 

 

6. 3.2 SCADA System  
 
All of the wind turbines will be controlled through a remote SCADA system located at the 

monitoring/operation center.  Preventative maintenance data and fault conditions will be 

provided real-time to the operation staff in order to control operation of the wind turbines.  

After-hours, on-call personal are expected to respond on site within 30 minutes of any 

conditions that require personal attention. The standard SCADA system includes 

measurements of power, rotational speed, gearbox temperature, oil temperature and any 

other information the turbine manufacturer makes available. In addition to these, 

vibration sensors, cameras, possibly an audio stream, lightning detection, environmental 

conditions and wind power predictions can be made available via a web interface63. 

 

Communications medium 

The SCADA system for wind farm monitoring and control will require a communication 

network between the wind turbines in the wind farm, and the onshore operation center. 

Communication cables connecting the central computer with the individual turbine 

controllers are commonly buried in the same trenches as the electrical collection system. 

 

 

 

 

                                                   
63 Palle Christensen and Gregor Giebel. Availability of wind turbines in Remote Places. A statistical and a real –time view. Available 
online at: http://www.cleverfarm.com/ChristensenGiebel-AvailabilityOffshore.pdf 
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Voice communications 

Primary voice communications will be separate to the SCADA communications system 

as communications would be required between support vessels and maintenance crews, 

probably using maritime radio. 

 

Turbine battery banks 

Battery banks are common in marine environments, but require special accommodation 

and regular maintenance. It is therefore worth considering whether they are necessary 

for this application. For controller memory and emergency lighting, conventional 

arrangements are satisfactory. 

 

A few turbines on the edge of the array will require navigation lighting with battery 

capacity of a few days in the event of electrical outages of more than a few days. 

The turbines are interconnected by a medium voltage (MV) electrical network64, in the 

range 10–35 kV. In most cases this network consists of underground cables, due to  the 

short distance to the HydroOne utility feeder line in Leamington and Kingsville; the 

chosen distribution connection is the buried cable, without visual influence of overhead 

wire.  

 

Connection to the Grid and Metering  

Definitions of the point of connection (POC) vary from country to country and are either 

called delivery point, point of interconnection or similar. The definitions are similar: it is 

the point at which responsibility for ownership and operation of the electrical system 

passes from the wind farm to the electricity network operator. The meters for the wind 

farm will usually be located at or close to the POC. In some cases, where the POC is at 

high voltage, the meters may be located on the medium voltage system to save costs 

and in such cases it is usual to account for transformer losses. 

 

The wind farm electrical system must meet local electrical safety requirements and be 

capable of being operated safely, should achieve an optimum balance between capital 

cost, operating costs and reliability and must ensure that the wind farm satisfies the 

                                                   
64 http://www.renewableenergyworld.com/rea/news/article/2009/04/wind-farm-design-planning-research-and-commissioning 
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technical requirements of the electricity network operator. The detail has been regulated 

by Ontario Electricity Market Rules65 – Requirement for a New or Modified Connection.  

 

In accordance with Chapter 4, Section 6 in Ontario Resources and Transmission 

assessment Criteria, anyone planning to establish or modify a connection to the 

IESO�controlled grid must obtain IESO approval through the Connection Assessment 

and Approval (CAA) Process. For all wind projects planning a connection to the 

IESO�controlled grid, the CAA process must be completed66.  

 

6.3.3 Operation and Maintenance (O&M) Facility 
 
According to the manufacturer’s O/M instructions, the wind turbines will undergo 

regularly scheduled maintenance, which can require from one to two days per turbine. 

The O&M system will be implemented so that only one turbine will be required to go off-

line at a time for scheduled maintenance. In this manner, maintenance will result in 

minimal effects on the overall wind farm availability and energy generation. The 

scheduled maintenance will not require the use of cranes, as the crew can access the 

equipment from the ladder located in the tower, and can easily be handled by a two-man 

crew. Compared to the system on-land, the offshore wind farm electricity system 

reliability and availability are also much more important, because the following 

unfavorable conditions are present:  

 

o Longer times required to repair faults; 

o Less frequent scheduled maintenance; 

o More aggressive environment;  

o Less optional cable routes; and 

o Access difficulties  

 

                                                   
65 IESO, 2009. Ontario Electricity Market Rules for the Ontario Electricity Market , available online at: 
http://www.ieso.ca/imoweb/pubs/marketRules/mr_marketRules.pdf 
66 IESO, 2007. Ontario Resource and Transmission Assessment Criteria. Available online at: 
http://www.ieso.ca/imoweb/pubs/marketAdmin/IMO_REQ_0041_TransmissionAssessmentCriteria.pdf 
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SouthPoint Wind plans to build an operation/maintenance and monitoring/control center, 

which would be necessary for plant management staff, control computers, and 

communication systems as well as a maintenance shop. The maintenance shop is used 

to store vehicles and spare parts, and provides a workspace for the repair of turbine 

components. 

6.3.4 O&M Procedures 
 

There are generally two types of corrective and preventative maintenance procedures. 

Corrective maintenance is the maintenance, which will take place after the problem 

arises; and preventive maintenance is the maintenance carried out before any problem 

occurs67. 

 

1) Corrective Maintenance : Carried out after the component fails. No maintenance 

process takes place before the failure of the component. The component, which has 

failed, can be repaired or be replaced with the new technologically advanced component 

or the same as the one that was available before it failed. Contrasted with preventive 

maintenance, corrective maintenance refers to activities undertaken to detect, isolate, 

and rectify a fault so that the failed equipment, machine, or system can be restored to its 

normal operable state. 

2) Preventive Maintenance: A proactive maintenance done before the system fails that 

reduces the probability of failure of the components. It is a planned and periodical 

maintenance and carried out in regular intervals to prevent occurrence of failures. 

Preventive maintenance is based on performance and/or parameter monitoring. 

Preventive maintenance is carried out in accordance with a recognized time schedule or 

established number of units of use. 

Additionally, reliability centered maintenance (RCM) is the structured approach to finding 

the balance between corrective maintenance and preventive maintenance and to 

                                                   
67 Malarvizhi.G, 2009. Reliability Centered Maintenance Combined With Condition Monitoring Systems In Wind Power Systems 
http://www.articlesbase.com/authors/malarvizhi.g/118901.htm 
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determine plans focusing on the reliability aspects68. A Condition monitoring system 

(CMS) is better than traditional maintenance management system for increasing the 

reliability of the wind turbines. Two techniques of condition monitoring include vibration 

analysis and oil analysis. More details will be covered in the Conceptual Design and 

Operation Report. 

6.3.5 Maintenance and Insurance 
 
The project cost will include a 2-3 year maintenance agreement with the manufacturer.  

The units will be maintained by the manufacturer according to their recommended 

schedule. SouthPoint Wind’s staff will accompany the manufacturer’s staff during every 

visit during the first 2-3 years in order to be trained with the manufacturer’s preventative 

process. The project cost will include a 2-year manufacturer’s warranty. An additional 3-

year manufacturer’s warranty option to cover the equipment through years 3-5 is also 

available to SouthPoint Wind Management. The Proponent will purchase property 

insurance to cover all major corrective maintenance and catastrophic equipment failures 

including lightning, mechanical failures, tower collapse, fire, blade failures etc. 

Meanwhile, the Proponent will require the installation contractors to purchase full 

insurance coverage for this project including liability, site, and equipment breakage for 

the construction period. 

                                                   
68 Malarvizhi.G, 2009. Reliability Centered Maintenance Combined With Condition Monitoring Systems In Wind Power Systems 
http://www.articlesbase.com/authors/malarvizhi.g/118901.htm 
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7.0 Ownership of the Land 
 

This proposed 1400MW offshore wind energy project is planned on Crown Land in Lake 

Erie and Lake St. Clair. SouthPoint Wind will submit an application to MNR Aylmer 

district office for “Applicant of record” status for tracts of Crown Land. 
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8.0 Potential Negative Environmental Effects 
 

This chapter elucidates the potential environmental impacts related to each phase of 

project development. Detailed mitigation measures will be addressed in the Construction 

Plan Report and the Offshore Facilities Report. 

8.1 Potential Spills 
 

No hazardous materials will be stored on site.  However, as the proposed wind turbines 

are induction machines, they require a significant volume of gearbox and hydraulic oil. 

Standard preventative practices will be employed to ensure that this oil does not enter 

the environment during the installation and operation of the turbines. The transformers 

and gearboxes will be inspected regularly during preventative maintenance visits to 

ensure containment of oil based insulation and lubricating fluids. 

 

Wind energy is an extremely clean electricity source. No airborne or other pollutants are 

emitted during the operation of the wind turbines.  Wind turbines do require the use of 

hydraulic and/or gearbox oil. There are no planned offshore transformers in the 

proposed wind farms in Lake Erie, therefore, no mineral oil coolant is applied on site.   

Any potential oil leak would be contained inside the turbine tower and would be 

prevented from reaching the surrounding environment by enclosed basins capable of 

retaining 110% of the oil holding capacity. Also, the onland switchgear which needs 

cooling and insulating oil will be installed on an impermeable concrete surface with a lip 

designed to contain any oil spill. 

 

No harmful waste or pollutants will be discharged into the environment during the 

construction time period. All normal precautionary measures and standard construction 

practices will be implemented to minimize disturbance to the site, control runoff, 

sedimentation, control noise levels, reduce dust emissions, avoid oil or fuel spills, and to 

collect waste.  As a precautionary measure, the project will allow only construction and 

craning equipment in good physical and mechanical conditions on site. Furthermore, 



 
 

 
Application for the Issuance of Renewable Energy Approval (REA) (Draft) 
SouthPoint Wind 1400MW Offshore Wind Energy Project, February 2010                     Vol. 2.0 Project Description Report 
 

 

 

- 94 - 

emergency response spill kits will be maintained on site in the event of the loss of 

containment of hazardous fluids. 

 

Noise levels are expected to increase during the construction period. Construction 

equipment, including vessels, will be the major source of noise, which will result in minor 

inconveniences for users who are boating and fishing in the Lake. 

 

Recreational land use around the construction site is expected to be temporarily affected 

during construction only. As such, no resource use conflict is expected between the wind 

power project and recreational use of the neighboring reservation.  Other land uses in 

the area are already limited and no particular resource conflict is expected with the 

implementation and operation of the wind turbines. 

8.2 Potential Impacts on Lakebed and Lake Hydrodyna mics 
 
Offshore wind power development has the potential to impact the lakebed through its 

physical footprint and the lake’s hydrodynamics.  Other areas of relevant concern include 

contaminated sediments, currents and littoral deposition. More details will be covered in 

the Offshore Report.  

 

Construction phase 

The bottom of Lake Erie encompasses numerous man-made structures such as 

nearshore piers, breakwaters, groins, piles, and sewer outfalls as well as common 

offshore structures such as petroleum drilling and operating barge platforms in eastern 

Lake Erie.  

In both perspectives of the effects of the wind project on the lakebed and the suitability 

of the lakebed geological structure and cross section, it is important to consider the 

stabilization and security of the turbine foundation in both the water portion and 

geological subsurface. 

The two-cable bundle is precisely laid on the lakebed in the first crossing of a special 

cable-laying vessel. Once the cable laying process is completed, the cable will be buried 
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by the jet plow tool controlled from the same vessel. The cable immediately settles into 

place three feet under the lakebed, as the jet plow fluidizes the lakebed sediment 

materials with pressurized water through many small nozzles. Most of the sediment 

stays in the narrow trench as the jet plow completes the burial69. 

Operation Phase 

Potential impacts mainly focus on the operation phase to assess the hydrodynamic 

impact. When wind speed is less than 7ms-1, the turbulence is too weak to overcome the 

stratification and mix the water column70. Therefore, a dead zone exists in the water area 

in the summer. When the wind speed is higher than 7ms-1 and the air cooler than the 

water, and the water column is well mixed due to turbulent mixing. It is well recognized 

that in shallow water lakes, wind waves play a significant role in resuspending solids71. 

 

Seasonal (one-year) fluctuations of the Great Lakes levels reflect the annual hydrologic 

cycle, which is characterized by higher water levels during the spring and early summer 

and lower water levels during the remainder of the year72. On average, the change in 

storage in Lake Erie between wintertime low and summertime high is 2.1 cubic miles. 

Lake Erie’s average storage capacity is 116 cubic mi. Dredging, control structures, locks, 

dams, hydroelectric facilities, canals, and diversions have altered the hydrology of the 

Great Lakes-St. Lawrence River System. Dredging and control structures have had the 

largest impacts. 

 
Variability in Lake Erie water levels results in variations of the fluid forces applied to the 

lake bed by free-surface gravity wind-waves. An increase in the bed stress may re-

suspend previously deposited sediments73. Variations in lake water levels affect the 

                                                   
69 FERC Approves Process for Lake Erie Link: Project Meets significant Regulatory Milestone. Available online at: 
http://www.electricity-today.com/et/issue0302/i03_ferc.htm. Accessed on August 5, 2009. (this project had been cancelled 
permanently because lack of buyers according to consult with Hydroone) 
70 Mark R Loewen; Josef Daniel Ackerman; Paul F Hamblin, Environmental implications of stratification and turbulent mixing in a 
shallow water, Canadian Journal of Fisheries and Aquatic Sciences; Jan 2007; 64, 1; CBCA Reference pg. 43. 
71 Douglas S. Dusini, Diane L. Foster, Jennifer A. Shore and Carolyn Merry, 2009. The effect of Lake Erie water level variations on 
sediment resuspension, Journal of Great Lake Research, 35(1):1-12. 
72 Douglas A. Wilcox, Todd A. Thompson, Robert K. Booth, and J.R. Nicholas, Lake-Level Variability and Water Availability in the 
Great Lakes. Available online at: http://pubs.usgs.gov/circ/2007/1311/pdf/circ1311_web.pdf 
73 Douglas S. Dusini, Diane L. Foster, Jennifer A. Shore and Carolyn Merry, 2009. The effect of Lake Erie water level variations on 
sediment resuspension, Journal of Great Lake Research, 35(1):1-12. 
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mobilization of non-cohesive sediment in Lake Erie. Local hydrodynamic forcing is 

largely controlled by wave and water level characteristics74. 

 
Ice Drifting  

Ice drifting and ice scour are caused by the combined hydrodynamic and meteorological 

conditions and performance, which act on the wind turbine structure. Since no 

measurement of ice drift rates for Lake Erie are available from the literature, it was not 

possible to establish drift rate from successive images, however we estimated ice drift 

and direction of the ice floe depending upon the magnitude and direction of the wind 

drag and current drag forces as well as the magnitude of coriolis force which acts 

perpendicularly to the direction of flow motion.  

Hydrodynamics and water quality 

 
Spatial variation in water quality is one of the features of different types of water bodies, 

and is largely determined by hydrodynamic conditions, which are the physical 

characteristics of water bodies and the temporal and spatial variation of the exchange of 

momentum, heat and water. With respect to such a small-scale project footprint, it is 

impractical to use any modeling method to study hydrodynamics and get sound results, 

which can adapt into any management objectives of the environment and the integrity of 

the ecosystem. Therefore, it is not practical for the Proponent to pursue any modeling 

study on the impact of the proposed project on hydrodynamic characteristics such as 

wave, current, and circulation patterns. It is beyond the scope of this environmental 

screening process to provide the detailed model. On the other hand, the detailed study 

of the hydrodynamic impacts is complicated and needs a considerable amount of 

measures of forecasted meteorological and hydrological data along with a complicated 

numerical circulation model75. 

 

Impact of Littoral System 
 

                                                   
74 Zhen-Gang Ji, 2008.  Hydrodynamics and water quality: Modeling Rivers, Lakes, and Estuaries, Wiley-Interscience, ISBN-10: 
0470135433. 676 pages 
75 Environmental Hydraulics: Hydrodynamic and Pollutant Transport Models of Lakes and Coastal Waters by Ioannis Tsanis, Jian Wu, 
Huihua Shen, and Caterina Valeo (Hardcover - Mar 26 2007) Elsevier Science, ISBN-10: 0444527125. 368 pages. 
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According to the studies on the shorelines of Lake Erie in Essex county and Chatham-

Kent County, the shorelines in western lake Erie are showing net-accumulation. But in 

eastern shorelines are showing net erosion. Three major sources produce sediment 

supply: bank erosion and bluff retreat, streams, and the Lake Erie littoral system. The 

output was dominated by regular dredging undertaken in Kingsville harbor. The stream 

suspended-sediment contribution may decline as watersheds become progressively 

more urbanized (less agricultural) and as urban wastewater treatment infrastructure 

improves76. The Lake Erie littoral system is a dynamic environment and the current 

condition in Pigeon Bay shows the net accumulation of sediment due to recent and 

continuing shoreline stabilization. These potential changes suggest that the relative 

importance of each of the above inputs may change over the next several decades. 

 

Because waves seldom approach and are reflected from the shore at a 90 angle, this 

movement of sediments tends to spread them out along the shoreline, and this process 

is called littoral (alongshore) drift. Although the waves often change their direction, at any 

given point there tends to be a net overall direction of this drift. Because prevailing winds 

on Lake Erie generally blow from west to east, this is the most common direction for 

littoral drift� but in places where the shoreline changes its angle the net effect of the rarer 

but more energetic easterly storm events outbalances the usual westerly wind 

movement, and the drift is from east to west. This is the case, for example, at Point 

Pelee, Rondeau Peninsula, Long Point, Cedar Point, and Avon Point77. 

8.3 Impact on Water Quality 

Construction phase 

Construction activities such as foundation installation, and cable laying including the 

backfilling of sediments for burying cables and anchoring/propping of vessels and 

machinery on the lakebed might disturb the contaminated sediment on the bottom of the 

lake. Also, the increased vessel and ship movement may cause an increased 

disturbance of contaminated sediments. 

                                                   
76 Anthony M. Foyle and Kevin P. Norton, 2007. Geo-feasibility of in situ sediment capping in a Great Lakes urban estuary: a 
sediment budget assessment, Environ Geol, vol. 53:271–282 
77 Lake Erie's Shoreline is Drifting Littorally!. Available online at: 
http://newsletter.fowl.org/documents/07_May/Lake%20Erie_littoral.pdf 



 
 

 
Application for the Issuance of Renewable Energy Approval (REA) (Draft) 
SouthPoint Wind 1400MW Offshore Wind Energy Project, February 2010                     Vol. 2.0 Project Description Report 
 

 

 

- 98 - 

 

The placement of cables on the beds of freshwater lakes and rivers is a common 

practice used to deliver utility services (i.e., electricity and telephone) across water 

bodies. Turbid water is unsuitable for most purposes including recreation and industrial 

uses and can cause alterations in the taste and odor of water. The sediment physical, 

chemical and biological characterization will affect suspension and sedimentation 

processes such as settling velocity, distribution and composition of sediment. 

Suspended sediment is an important variable in the consideration of freshwater quality, 

and both concentration of suspended sediment and duration of exposure of aquatic biota 

to suspended sediments are factors with poor correlation between them78, total 

suspended solids less than 25 mg/L shouldn’t harm fish or fish habitat. Hydrophobic 

organic chemicals (HOC) are toxic and do not degrade readily; they sorb to particles and 

are transported with them. When there are sorbed contaminants deposited as a part of 

bottom sediment, and serve as a large source of contamination to the overlying water to 

both benthic and pelagic organisms. The adsorption and desorption of these chemicals 

to the sedimentary particle and aggregates is time dependent with time scale from 

seconds-days to years. The flux of the chemicals between the sediments and overlying 

water is primary due to sediment erosion/deposition, molecular diffusion, bioturbation, 

and hydrological processes. 

Complying with regulations is an essential measure to protect the water intake in Lake 

Erie. Pursuant to the Clean Water Act, which is a part of the Ontario government's 

commitment to implement all of the recommendations of the Walkerton Inquiry, the 

proponent will maintain a setback from the Union Water Supply water intake of at least 

500m and build secure fences and keep construction barges away. SouthPoint Wind is 

committed to protecting the sources of the municipal drinking water supply for 50,000 

people within the populations of Leamington and Kingsville.   

Generally, water intake structures overcome the variable conditions of water quantity 

and quality in the lake and provide the stable raw water supply even in large storm 

                                                   
78 C. P. Newcombe and D. D. Macdonald, 1991. Effects of Suspended Sediments on Aquatic Ecosystems, North American Journal of 
Fisheries Management, 11(1):72–82 
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periods.  When used with multiple barrier systems (for example, coagulation, 

flocculation, sedimentation, and/or filtration, and chlorination), public water systems 

supply drinking water of good quality over time. Monitoring and corrective measures to 

reduce and eliminate levels of contaminants in treated water are essential components 

in continuing to assure the safety of drinking water supplies. As the population grows 

and more people rely on the drinking water supply from the lakes, these control 

measures must be adequate to reduce the risk from exposure to microbes. The Lake 

Erie LaMP has designated the drinking water use of Lake Erie as unimpaired79.  

Both contaminant loadings in Lake Erie and contaminant levels in biological systems 

have decreased from levels recorded in the 1960s and 1970s. However, Lake Erie still 

contains a legacy from the past in the form of contaminated sediments that were 

deposited before bans on the use of certain chemicals and pollution reduction initiatives 

were implemented.  

Disturbance from Maintenance Vessels and Equipment 

More frequent movements of vessels, which deliver heavy-lift machinery and provide 

logistical personnel and safety services during construction, could disturb the water and 

the bottom sediment.  

Decommissioning Phase 

 
More intensive vessel movement will occur when dismantling the wind turbine 

components, cutting off the foundations, and pulling out the underwater cables. These 

activities will disturb the contaminated sediment similar to during construction processes 

excluding the pile driving process. 

8.4 Impacts on Fish and the Aquatic Environment 
 

While the construction of offshore wind farms eliminates the possibility of habitat 

destruction for terrestrial animals, it presents a novel set of challenges facing the aquatic 

community.  Based on the work conducted at European offshore wind farms, several 

                                                   
79 Human health and the great Lakes, Available online at: http://www.great-lakes.net/humanhealth/lake/index.html 
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potential impacts to fish and fish habitats have been identified: fish habitat 

destruction/creation, turbidity and siltation, noise effects, and the effects of 

electromagnetic fields on fish.  These potential impacts vary in both spatial and temporal 

scale, with certain impacts more likely to occur during the construction phase, and some 

which will last the lifespan of the operational wind farm.  Not all impacts of offshore wind 

farms on fish are negative, however, as many existing European offshore wind farms 

have reported the creation of novel fish habitat through the construction of wind turbine 

foundations. 

8.4.1 Effects of Electromagnetic Fields 
 

Electricity generated by offshore wind turbines travels through an underground cable 

buried in the lakebed or running along the lakebed surface, to an onshore switchgear 

station.  This flow of electricity generates both electric and magnetic fields, to which 

some fish species may be sensitive.   

 

While some fish species may have sensitivity to electric fields, others may have 

sensitivity to magnetic fields, such as Pacific salmons, and eels.  To date, studies of fish 

reactions to electromagnetic fields have been few and inconclusive.  However, at one 

marine offshore wind farm, one fisherman anecdotally reported an increase in fish near 

the offshore facility following construction80.  Furthermore, both the North Hoyle81 and 

Blyth82 offshore wind farms have been noted to support healthy and diverse aquatic 

communities.  No known species which utilize magnetic fields for migration (salmon, 

eels) or hunting (sharks, rays) are present within the study area. 

 

Overall, the EMF effects of cables within the SouthPoint Wind Project are expected to 

have very little impact on local species, especially where they are buried.  If the lamprey 

and catfish in Lake Erie exhibit sensitivity to the cables, it is highly likely that these 

effects will be weak and highly localized.   

                                                   
80 Bio/consult A/S.  2002.  Possible effects of the offshore wind farm at Vindeby on the outcome of fishing.  The possible effects of 
electromagnetic fields and noise.  pp 23. 
81 Bunker, F.St.P.D.  2004.  Biology and video surveys of North Hoyle wind turbines 11-13th August 2004.  A report to CMACS Ltd 
by Marine Seen, Estuary Cottage, Bentlass, Hundleton, Pembs.  SA71 5RN. 
82 Mercer, T.  2001.  Blyth offshore wind farm: post-construction sublittoral biological survey.  Aquatic Environments, pp 28. 
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Conclusively, predicted impacts to fish fall into two categories: those which are likely to 

occur during construction activities, and those expected while the wind turbines are 

operational.   

 

During construction, small areas of the lake benthos will be disturbed during pile-driving 

activities (if monopile foundations are used), which will also produce sounds of short-

duration, and limited localized water turbidity.  Fish may avoid the area immediately 

surrounding construction activities due to the increased boat traffic during that time 

period, which should limit the impacts these activities have on the fish.  

 

Once construction is complete, operational turbines will be fairly benign structures in the 

water, and may act as fish aggregation devices, while turbine foundations and scour 

protection will likely act as artificial reefs, resulting in an increase in fish abundance near 

the wind farm structures.  While the operational wind turbines will produce low-frequency 

underwater noise, it is expected that this noise will only be audible to fish within a fairly 

small field near the turbines.  Electromagnetic fields generated by cables running either 

buried under the lake floor or along the lake floor are expected to be very weak, and 

have the potential to affect very few species in western Lake Erie.  If electromagnetic 

fields are detected by these species, avoidance or attraction responses are likely to be 

highly localized near the cables.  Overall, the construction of the SouthPoint Wind 

Project is not expected to significantly adversely affect fish or fish habitat in the study 

area. 

8.4.2 Potential Impacts on Commercial and Recreatio nal Fishing 
 

The SouthPoint Wind 1400MW Project consists of thirteen separate wind farms.  The 

turbines will be spaced apart by 325 m in a linear configuration at each wind farm.  

Therefore, the linear dimensions of each wind farm are roughly: 1.3 km long by 4 m (the 

diameter of a turbine) wide.  Each wind farm will therefore take up roughly 0.0052 km², 

for a Project total area of 0.016 km².    
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A study of Double-crested Cormorant distribution in western Lake Erie documented that 

boat activity in western Lake Erie was highest within 1 km of the shoreline, and also over 

certain reefs and shoals that were noted to be good fishing spots83.  Since the proposed 

turbines are all located at least 1 km from the shoreline, and since there are no reefs or 

shoals in all of the project areas, these factors will likely significantly limit the impact of 

the project on commercial or recreational fishing.  Furthermore, as there is no trawl effort 

in the project areas, this annuls the potential for trawl nets to become ensnared upon 

turbine foundations and accompanying structures. 

 

The SouthPoint Wind Project will likely not significantly adversely affect either 

commercial or recreational fishing in the study area or surrounding areas.  The total 

project area is extremely limited when compared to the total area of Lake Erie and Lake 

St. Clair.  Though commercial fisheries are known to place trapnets in the project areas, 

it is expected that these can be placed around wind farms with limited inconvenience to 

fishermen.  Furthermore, turbine foundations may act as artificial reefs, which may 

attract concentrations of fish in the area.  These artificial reefs also have the potential to 

promote spawning in species, which do not currently spawn in the study area due to a 

current lack of suitable habitat (i.e. species which normally spawn over rocky reefs near 

the mid-basin islands).  Overall, the SouthPoint Wind Project will likely have very limited 

impacts on fishing in the project areas.  This conclusion is supported by the Ontario 

Ministry of Natural Resources’ guidance document entitled Guideline to Assist MNR Staff 

in the Review of Wind Power Proposals in or Near Water: Potential Impacts to 

Fisheries84, which states that “It is assumed that once the turbines are operational, the 

operation of the facility is unlikely to cause detrimental impact to fisheries.” 

8.5 Impacts on the Terrestrial Ecosystem 

8.5.1 Potential impacts on birds 
 

                                                   
83 Stapanian, M.A. and Bur, M.T.  2002.  Overlap in offshore habitat use by Double-crested Cormorants and boaters in Western Lake 
Erie.  Journal of Great Lakes Research 28: 172-181. 
84 OMNR.  2006.  Guideline to Assist MNR Staff in the Review of Wind Power Proposals in or Near Water: Potential Impacts to 
Fisheries.  October 2006, V 1.0. 
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Offshore wind farm impacts on birds fall into three broad categories: direct mortality from 

collisions, indirect effects from habitat loss and displacement due to disturbance, and 

indirect impacts from barrier effects85.   

 

Collision rates 

Direct mortality or lethal injury of birds can result not only from collisions with rotors, but 

also with towers, nacelles and associated structures such as guy cables, power lines 

and meteorological masts.  Avian collisions with turbine blades have been documented 

at all extant wind farms to date, and are generally infrequent.  Collision risk appears to 

be related to many factors, including species86, behavior87, and weather conditions88. 

 

Disturbance and habitat loss 

Disturbance and displacement of birds due to the construction or operation of wind farms 

may lead to habitat loss.  Birds are at risk of habitat loss where wind turbines are erected 

in areas used by birds in any part of their normal behavior.   

 

Migration: Of the different categories of habitat, offshore wind farms are expected to 

have the greatest impacts on habitats used for migration and foraging.  For migration, 

both nocturnal and diurnal migrants must be considered.  Above, the potential for birds 

to be struck by moving turbine blades has been discussed, and below, we discuss the 

potential for wind farms to act as flight barriers during migration.  The other possible 

effect of the SouthPoint Wind offshore project on birds during the migratory season is the 

potential loss of staging habitat. Waterbirds (including waterfowl, gulls, terns, 

mergansers, cormorants, grebes, and loons) are known to use Pigeon Bay as an area to 

rest and feed during their transcontinental migration89.  Therefore, the proposed wind 

farms have the potential to take up a small amount of space, which may otherwise have 

                                                   
85 Exo, K.-M., Hüppop, O., and Garthe, S.  2003.  Birds and offshore wind farms: a hot topic in marine ecology. Wader Study Group 
Bulletin 100: 50-53. 
86 Larsen, J.K., and Clausen, P.  2002.  Potential wind park impacts on Whooper Swans in winter: the risk of collision.  Waterbirds 25: 
327-330. 
87 Henderson, I.G., Langston, R.H.W., and Clark, N.A.  1996.  The response of common terns Sterna hirundo to power lines: An 
assessment of risk in relation to breeding commitment, age and wind speed.  Biological Conservation 77: 185-192. 
88 Erickson, W.P., Johnson, G.D., Strickland, M.D., Young Jr., D.P., Sernka, K.J., and Good, R.E.  2001.  Avian Collisions with Wind 
Turbines: A summary of existing studies and comparisons to other sources of avian collision mortality in the United States.  National 
Wind Coordinating Committee (NWCC) Resource Document. 
89 Wormington, A., and Leach, J.H.  1992.  Concentrations of migrant diving ducks at Point Pelee National Park, Ontario, in response 
to invasion of Zebra Mussels, Dreissena polymorpha.  Canadian Field Naturalist 106: 376-380. 
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been used for feeding during waterfowl staging.  Immediately below, the size of the 

proposed wind farms is discussed as well as their possible disturbance to foraging. 

 

Foraging:  Few studies have evaluated the disturbance distances of waterfowl to wind 

farms.  Waterfowl and water bird displacement due to wind farms appears to vary greatly 

by species: while feeding European White-fronted Geese exhibited lower post-

construction densities at a wind farm in Germany within 600 m of the turbines90, Pink-

footed Geese exhibited displacement up to only 100-200 m of turbines in Denmark91.  At 

onshore wind farms, 600 m is generally accepted as the maximum waterfowl disturbance 

displacement92, though 800 m was reportedly the maximum displacement distance of 

one study of wintering waterfowl93.  At one offshore wind farm, Common Eiders and 

Common Scoters decreased their abundance in the area near the wind farm following 

construction, however this decrease appeared to be directly related to the abundance of 

their food source, and not to the presence of the turbines94,95.  At another large-scale 

offshore wind farm (Horns Rev, 80 2 MW turbines), the abundance of divers, Northern 

Gannets, Common Scoters, Common Guillemots and Razorbills decreased in areas up 

to 4 km from the wind farm, though it is unknown whether this effect was due to the 

presence of the wind farm, increased boat activity in the area, or variation in food 

resource distribution96. 

 

Birds may potentially use the SouthPoint Wind Project area for foraging during migratory 

staging, during the breeding season, or while overwintering in the counties of Essex and 

Chatham-Kent.  Prey availability is another important factor that must be considered in 

offshore situations.  In the study area, some of the likely prey items for many waterfowl 

                                                   
90 Kruckenberg, H., and Jaene, J.  1999.  Zum Einfluss eines Windparks auf die Verteilung weidender Bläßgänse im Rheiderland 
(Landkreis Leer, Niedersachsen).  Natur Landsch 74: 420-427. 
91 Larsen, J.K., and Madsen, J.  2000.  Effects of wind turbines and other physical elements on field utilization by pink-footed geese 
(Anser brachyrhynchus): A landscape perspective.  Landscape Ecology 15: 755-764. 
92 Drewitt, A.L., and Langston, R.H.W.  2006.  Assessing the impacts of wind farms on birds.  Ibis 148: 29-42. 
93 Pedersen, M.B., and Pouslen, E.  1991.  Impact of a 90 m/2MW wind turbine on birds.  Avian responses to the implementation of 
the Tjaereborg wind turbine at the Danish Wadden Sea.  Danske Vildtunderogelser Haefte 47.  Rønde, Denmark: Danmarks 
Miljøundersøgelser. 
94 Guillemette, M., Larsen, J.K., and Clausager, I.  1998.  Impact assessment of an off-shore wind park on sea ducks.  NERI Technical 
Report no. 227. 
95 Guillemette, M., Larsen, J.K., and Clausager, I.  1999.  Assessing the impact of the Tunø Knob wind park on sea ducks: the 
influence of food resources.  NERI Technical Report no. 263.  Rønde, Denmark: National Environmental Research Institute. 
96 Petersen, I.K., Clausager, I., and Christensen, T.J.  2004.  Bird numbers and distribution on the Horns Rev offshore wind area.  
Annual Status Report 2003.  Report commissioned by Elsam Engineering A/S 2003.  Rønde, Denmark: National Environmental 
Research Institute. 
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are the Zebra Mussel (Dreissena polymorpha)97, an invasive species in the Great Lakes 

which colonizes hard substrates, and forage fish.  Though the Zebra Mussel has largely 

outcompeted all of the native mussels in Lake Erie, causing concern about the changes 

to the natural Lake Erie ecosystem, it has also provided an abundant food source for 

birds.  It is estimated that members of the Dreissena genus now occupy more than 80% 

of the total bottom area of Lake Erie98.  A 1993 summer study of Zebra Mussel 

distribution determined that although the mussels were noted to have colonized other 

soft-substrate areas of the Lake Erie western basin, none were present in the fine silt 

and clay substrate sampled at a site in Pigeon Bay99.  Zebra Mussels are expected to be 

most abundant on the gravelly substrate near Point Pelee, as well as on the rocky reefs 

present in other areas of the western basin, and throughout other locations in Lake Erie, 

including Long Point.  

 

In a summary of the effects of wind farms on birds, Keil wrote the following: “Although 

almost all bird species can be affected by habitat loss due to wind farm installation, the 

low level of impact that is commonly associated with habitat loss in this manner is 

usually deemed acceptable in relation to the power generation potential of the farms.  

This is particularly the case if the footprint of the wind farm will result in the loss of only 

small proportion of the total available land base of a particular habitat, or unless the bird 

population being affected is an endangered or likewise at risk group.”100  Since the 

SouthPoint Wind Project will only occupy a tiny footprint on the lake bottom, we do not 

anticipate any foraging, staging, or roosting habitat loss to birds from this Project to be 

significant.  Furthermore, sites along the entire Lake Erie and Lake St. Clair shorelines 

are considered to be important staging habitat for birds in migration, and therefore this 

project certainly will occupy “only a small proportion of the total available” use of this 

habitat.   

 

                                                   
97 Wormington, A., and Leach, J.H.  1992.  Concentrations of migrant diving ducks at Point Pelee National Park, Ontario, in response 
to invasion of Zebra Mussels, Dreissena polymorpha.  Canadian Field-Naturalist 106: 376-380. 
98 Dermott, R., and Munawar, M.  1993.  Invasion of Lake Erie offshore sediments by Dreissena, and its ecological implications.  
Canadian Journal of Fisheries and Aquatic Science 50: 2298-2304. 
99 Dermott, R., and Munawar, M.  1993.  Invasion of Lake Erie offshore sediments by Dreissena, and its ecological implications.  
Canadian Journal of Fisheries and Aquatic Science 50: 2298-2304. 
100 Keil, M.  2005.  The effects of windfarms on birds: A review.  Technical Report for University of Northern British Columbia 
Biology (Biology, Ecosystem Science and Management Program).  March 2005.  Available online at: 
http://cwee.unbc.ca/publications/Keil%202005%20%20Wind%20Energy%20&%20Birds.pdf 
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Following a review of published studies on habitat loss to birds from offshore wind farms, 

Guarnaccia and Kerlinger (2009) also determined that in general, “the habitat alteration 

caused by wind farm construction appears to have negligible environmental 

consequences.”101 

 

Barrier effect 

Barrier effect is the documented phenomenon of birds’ avoidance of flying within wind 

farms, altering the course of their flight pattern to evade the turbines102.  It is of concern 

due to the increased energy birds need to expend in order to evade the wind farms, 

which could lead to lower overall health.  Barrier effect may occur when birds fly through 

the wind farm area either during migration or during staging and foraging routes.  

Studies of barrier effect at offshore wind farms are limited to European marine offshore 

wind farms, and the degree of avoidance behaviour exhibited by birds appears to vary 

strongly by species.  At European offshore wind farms, eight species have been found to 

regularly fly around, rather than cross, wind farms, including two species which may 

occur at the SouthPoint Wind project site: White-winged Scoter, and Red-throated 

Loon103.  Other species, including Greater Scaup, and Great Cormorant (related to 

Double-crested Cormorant) were found to also avoid wind farms, though it is currently 

unknown whether this avoidance behaviour occurs on a regular basis.  Fifteen species, 

including gulls, terns, Red-breasted Mergansers, and Long-tailed Ducks, were found to 

commonly fly through wind farms.  In a recent review of impacts of wind farms on birds, 

the authors suggest that to date, no wind farms have exhibited significant barrier effects 

on bird populations, though the possibility and strength of predicted effects vary with 

wind farm size, location, and configuration of turbines104.  Generally, the distance 

between turbines should exceed 200m, to avoid movement inhibition105.  For large 

projects, it has been suggested that large gaps between clusters of closely spaced 

                                                   
101 Guarnaccia, J., and Kerlinger, P.  2008.  Avian Risk Assessment: Great Lakes Wind Energy Center, Cuyahoga County, Ohio.  
Report prepared for juwi Gmbh/JW Great Lakes Wind LLC. 
102 Drewitt, A.L., and Langston, R.H.W.  2006.  Assessing the impacts of wind farms on birds.  Ibis 148: 29-42. 
103 Reviewed in Guarnaccia, J., and Kerlinger, P.  2008.  Avian Risk Assessment: Great Lakes Wind Energy Center, Cuyahoga 
County, Ohio.  Report prepared for juwi Gmbh/JW Great Lakes Wind LLC. 
104 Drewitt, A.L., and Langston, R.H.W.  2006.  Assessing the impacts of wind farms on birds.  Ibis 148: 29-42. 
105 Percival, S.M.  2001.  Assessment of the effects of offshore wind farms on birds.  Report ETSUW/12/00565/REP, DTI/Pub URN 
01/1434. 
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turbines is a favorable configuration to potentially reduce disturbance to bird 

movement106. 

  

Both nocturnal107 and diurnal migrants108 have been found to exhibit avoidance 

behaviour while flying near wind farms, therefore we anticipate that migrants will either 

be able to detect and evade the SouthPoint Wind farms, or fly through them.   

Furthermore, the large water bird colonies in the SouthPoint Wind areas are well 

documented, and none are in very close proximity to the proposed wind farms, with the 

exception of Herring Gulls breeding in the city of Leamington.   

8.5.2 Impacts on Bats 
 

Wind energy developments can impact resident and migratory bats depending on site 

location and the species that are present. Four types of impacts are anticipated109: 1) 

direct mortality due to collisions with turbines; 2) direct mortality resulting from rapid 

decompression of lungs due to changes in atmospheric pressure caused by the rotating 

turbine blades; 3) displacement of bats from preferred feeding, and mating areas; 4) 

alteration of migratory pathways. 

 

The primary factors which influence the impact of wind turbines on bats depend on 

choice of location, time of year, weather conditions, and wind turbine design as being110.  

Bats are primarily impacted through collision with the turbine structures, and death from 

low pressure areas created by the turbines.  Habitat loss is an indirect impact of wind 

turbines on bat populations, however it is not an issue of concern for offshore wind 

turbine projects.  To date, all studies of bat mortality have been conducted at onshore 

wind farms, with only one study examining collision risk to bats at an offshore wind farm. 
                                                   
106 Langston, R.H.W., and Pullan, J.D.  2003.  Windfarms and birds: An analysis of the effects of windfarms on birds, and guidance on 
environmental assessment criteria and site selection issues.  Report written by Birdlife on behalf of the Bern Convention.  Convention 
on the conservation of European wildlife and natural habitats, Standing committee 22nd meeting. 
107 EchoTrack Inc.  2005.  An investigation of a new monitoring technology for birds and bats.  Prepared for Suncor Energy Products 
Inc., Vision Quest Windelectric- TransAtlas’s Wind Business, Canadian Hydro Developers, Inc., and Enbridge Inc.  August 2005. 
108 Desholm, M., and Kahlert, J.  2005.  Avian collision risk at an offshore wind farm.  Biology Letters 1: 296-298. 
109 Wyoming Game and Fish Department (WGFD). 2009. Recommendations for Wind Energy Development in Crucial and 
Important Wildlife Habitat, October 2009 (10/26/09) Draft. Available online at:  
http://gf.state.wy.us/downloads/pdf/Finalpublicwindenergyrecommendationsdraft10.pdf. Accessed on January , 2010 
110 Ontario Ministry of Natural Resources.  2006.  Wind power and bats: bat ecology background information and literature review of 
impacts.  December 2006.  Fish and Wildlife Branch.  Wildlife Section.  Lands and Waters Branch.  Renewable Energy Section.  
Peterborough, Ontario.  61 p. 
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There is presently no published evidence for bat migration over the Great Lakes, and the 

likelihood that bats regularly use the SouthPoint Wind Project sites during foraging flights 

is low.  Furthermore, even if migratory bats actually do fly over the SouthPoint Wind 

Project sites, the lack of habitat features along the northern Lake Erie and Lake St. Clair 

shorelines suggests that bat migratory density at the sites would be low, and evidence 

from local studies suggests that migratory flight heights would place them well above 

turbine height.  The likelihood that bats would be attracted to the turbines as tall lit 

structures can be minimized through mitigation of the lighting.  Therefore, despite the 

known potential for poorly-sited wind farms (especially those located on forested ridges) 

to negatively affect bats, we expect little to no impact to bats from our proposed offshore 

wind farm.   

 

8.6 Impact of Noise and Vibration 
 
Possible noise receptors more than 2 km away from project activities and public service 

places will potentially be impacted by temporary construction noise caused by pile 

driving and ship vessels in the water. While noise and sound can be annoying, the 

audible noise created by a wind turbine constructed at the approved setback distance by 

the jurisdictions does not pose a health impact concern111. 

 

The Chatham-Kent Board of Health made an evidence-based decision regarding the 

known health impacts of wind turbines from the current literature. This study determined 

that wind farms do generate infrasound; however, it is not at a level perceptible to the 

human ear. Studies around the world have also indicated that infrasound generated by 

wind turbines is not known to be harmful to human health.  

                                                   
111 Chatham-Kent Public Health Unit, 2008. The Health Impact of Wind Turbines: A Review of the Current White, Grey, and 
Published Literature. Available online at: http://www.wind-works.org/LargeTurbines/Health%20and%20Wind%20by%20C-
K%20Health%20Unit.pdf 
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8.6.1 Impact of Noise  

 Construction phase 

The potential very short-term noise impacts are present during the construction phase 

such as annoyance by vessel/vehicles and machinery during construction and pile-

driving. Hydraulic jet plow cable laying and burying also cause noise effects. Pile driving 

is an extensive industrial practice in construction onshore and offshore. The criteria and 

industry standards used for the noise and vibration control levels have been developed 

and technologies are reliable and regularly maintained112,113 when this machinery is used 

onsite as shown in Figure 56.  

 

 
Figure 56 Pile driving noise threshold and mitigation measures114 

Operation phase 

A multidisciplinary scientific advisory panel was established by the American and 

Canadian Wind Energy Associations (AWEA and CanWEA) in early 2009. The panel 

expressed that the latest study has shown that the operational wind turbine has no 

adverse impacts115. 

 

                                                   
112 Arthur N. Popper et al, 2006.  Interim Criteria for Injury of Fish Exposed to Pile Driving Operations: A White Paper. Available 
online at: http://www.wsdot.wa.gov/NR/rdonlyres/84A6313A-9297-42C9-BFA6 
750A691E1DB3/0/BA_PileDrivingInterimCriteria.pdf. Accessed on Feb, 2010 
113 James J. Anderson, 1990. Assessment of the risk of pile driving to juvenile fish. Available online at: 
http://www.cbr.washington.edu/papers/jim/deep.foundations.pdf 
114 Jim Laughlin, 2005. Effects Of Pile Driving On Fish And Wildlife . Available online at: 
http://www.adc40.org/summer2005/documents/PDF/29_Laughlin_Impacts%20of%20Pile%20Driving%20on%20Fish.pdf 
115 W. David Colby, M.D. Robert Dobie, M.D. Geoff Leventhall, Ph.D. David M. Lipscomb, Ph.D. Robert J. McCunney, M.D. 
Michael T. Seilo, Ph.D. Bo Søndergaard, M.Sc. 2009.Wind Turbine Sound and Health Effects An Expert Panel Review. Prepared for: 
American Wind Energy Association and Canadian Wind Energy Association. Available online at: 
http://www.awea.org/newsroom/releases/AWEA_CanWEA_SoundWhitePaper_12-11-09.pdf 
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This multidisciplinary panel is comprised of medical doctors, audiologists, and acoustical 

professionals from the United States, Canada, Denmark, and the United Kingdom. The 

panel reached consensus on the following conclusions: 

 

• There is no evidence that the audible or sub-audible sounds emitted by wind 

turbines have any direct adverse physiological effects. 

• The ground-borne vibrations from wind turbines are too weak to be detected by, 

or to affect, humans. 

• The sounds emitted by wind turbines are not unique. There is no reason to 

believe, based on the levels and frequencies of the sounds and the panel’s 

experience with sound exposures in occupational settings, that the sounds from 

wind turbines could plausibly have direct adverse health consequences. 

 

The details on environmental noise assessment results are documented in the noise 

report which will be submitted to MOE for approval of Certificate of Air. 

Decommissioning phase 

There are potential short term effects, including annoyance from vehicle and machinery 

operation during dismantling activities and transportation for the wind turbine parts and 

towers. Because there are no pile-driving foundation activities, the short term noise and 

interruption will be less than the construction phase. 

8.6.2 Vibration  
 
The potential vibration impacts might involve annoyance from noise emission during 

operation, structure-borne vibration and low frequency noise as shown in Figure 57. 

Information on the natural vibration sources on the lakebeds of Lake Erie and Lake St. 

Clair are not available. 
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Figure 57 Mechanism of underwater noise generation by an offshore wind turbine 116 

 
A review of the existing literature did not come up with any references pertaining to 

existing baseline ambient vibration levels in either lake. Especially, non-deterministic 

random vibration exists extensively, meaning that future behavior cannot be precisely 

predicted. The randomness is a characteristic of the excitation or input, not the mode 

shapes or natural frequencies by wind turbine operation by wave height on the water 

and wind strength in the air. With respect to underwater pile driving implemented by 

other offshore wind farm construction, very few studies have been undertaken. This 

Section reviews the water-borne and ground-borne vibration phenomenon in the lakebed 

and the mitigation measures and further environmental management plan to minimize 

the vibration impacts. 

 
Waterborne seismic noise is a broad category encompassing well-known noises like 

marine multiples, seismic interference noise, noise emanating from offshore structures 

and propagating into the marine environment, and even borehole-trapped noise117. The 

common sources of seabed ambient vibration include wave motion, seismic activities 

with small or lager scale, and anthropogenic sources such as vessel movement. They 

indicate that natural vibration sources typically generate very low frequency activity (less 

than ~10 Hz), though tidal motion also generates vibrations in the seafloor with 

frequencies around 50 Hz. Wind generated surface motion propagates as acoustic 

waves throughout the water. These couples to elastic waves in the seabed producing 
                                                   
116 Klaus Betke et al, 2004. Underwater Noise emission from offshore wind turbines, CFA/DAGA ’04. Available online at: 
http://www.itap.de/daga04owea.pdf 
117 Lee, W.H.K., Kanamori, H., Jennings, P.C. and Kisslinger, C. 2002. International Handbook of Earthquake and Engineering 
Seismology. Academic Press London,UK. pp 305-307. 
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low frequency microseisms, which are strongest around 1 Hz. Anthropogenic noise 

sources typically generate seafloor vibrations with frequencies greater than 10 Hz. 

 

The project components that are most likely to generate vibrations in the lake floor 

include the pile driving necessary for installing the wind turbine generator (WTG) 

foundations, the oscillation of the towers of operating and non-operating wind turbines 

and decommissioning phase activities. The relevance of these vibrations with respect to 

potential project impacts on VECs (valued ecosystem components) depends, in part, on 

their magnitude relative to the pre-existing ambient lake floor ground-borne vibration 

levels and on the duration of their occurrences. Some benthic species could potentially 

be directly impacted by increased seafloor vibrations. There may also be indirect impacts 

to marine birds and marine mammals through effects on their food sources. 

 

No information was found on the characteristics of seafloor vibrations resulting from pile 

driving or decommissioning activities. Previous studies have indicated that very sensitive 

land-based seismometers would be able to detect ground vibrations at approximately 10 

km range from a WTG tower installed on land. These vibrations propagated at very low 

frequencies, below 7.5 Hz. A literature review did not uncover any information relating to 

seafloor vibration related to offshore wind farms or associated impacts on fish or 

shellfish. It is expected that the wind turbine generators could induce very low frequency 

seafloor motion, based on a review of a study of land-based turbines118. 

 

8.7 Potential Impacts to Radiocommunication Radar a nd 
Seismacoustic Systems 
 

The proponent has partly completed a telecommunications assessment by using the 

Radio Advisory Board of Canada and the Canadian Wind Energy Association Guideline 

                                                   
118 Austin, M., J. Delarue, H.A. Johnston, M. Laurinolli, D. Leary, A. MacGillivray, C. O’Neill, H. Sneddon, and G. Warner. 2009. 
NaiKun Offshore Wind Energy Project Environmental Assessment, Volume 4 – Noise and Vibration. Technical report prepared for 
NaiKun Wind Development Inc. by JASCO Applied Sciences. Available online at: 
http://a100.gov.bc.ca/appsdata/epic/documents/p230/d29852/1242851834273_65f01eb6ca8c72dd6b6b913184fc3f67b13510f066a168
9fbf7098ea323ed76c.pdf accessed on June 9, 2009. 
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entitled Technical Information Guidelines on the Assessment of Potential Impact of Wind 

Turbines on Radiocommunication, Radar and Seismoacoustic Systems119 (April 2007).  

There is no potential interference from the project on commercial air traffic control radar 

systems, DFO radar ocean system, national defense radar systems, and weather radar 

systems of Environment Canada which have been evaluated by the relevant 

organizations, who indicated that there would be no predictable impacts. 

8.8 Potential Shadow Flicker Impact  
 

Based on the worst case scenario, whilst the time and duration of shadow flicker events 

can be predicted accurately, the level of the effect is difficult to quantify as this will 

depend on the location of windows within a property, the use of the rooms affected, the 

level of shading surrounding the property and how susceptible the receptor is to light 

flicker. As shown in Figure 58, the occurrence of shadow flicker depends on the relative 

positions among the Sun, wind turbine and potential receptor.  According to the 

calculation for SouthPoint Wind project scenario by using the WindPro shadow flicker 

simulation model, there no shadow flicker impact presents for all residential properties 

among the shoreline area of Leamington, Kingsville, More details will be addressed in 

the Offshore Facilities Report. 

 
Figure 58 Sketch of shadow flicker120 

                                                   
119 Radio Advisory Board of Canada and the Canadian Wind Energy Association, 2007. Available online at: 
http://canwea.ca/images/uploads/File/Wind_Energy_Policy/RABC-CanWEA-
TechnicalInformationGuidelinesrePotentialImpactofWindTurbines_2.pdf 
120 Danish Wind Industry Association, 2009. http://www.windpower.org 
 


