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1 Summary 

The following conclusions and recommendations are made with respect to the feasibility of large wind turbines 

in the Olympic Park: 

• A turbine on the Eton Manor site is technically feasible subject to assessment of environmental 

impact; the Eton Manor site is the only site within the Park which is feasible for large wind turbines 

(see Section 3) 

• A second large turbine is feasible on the East Marsh site (in the temporary OLY2b area) subject to 

further assessment of environmental impact (see Section 4). This area is more politically sensitive due 

to the landscape/public access nature of the site. Additional concerns regarding birds and flooding 

need to be addressed but are not considered insurmountable. 

• Two turbines would generate CO2 savings of around 4400 tonnes per annum. This is equivalent to 

approximately 25% of legacy 2013/14 emissions (including the Village) after savings from CHP. 

• Several areas of further work are required to ensure the delivery of large wind turbines. Specialist wind 

turbine developers are best placed to undertake this work. Two we have spoken to are willing to carry 

the planning risk providing a preferred bidder status can be reached. Alternatively the further work 

could be provided as design and Environmental Impact Assessment (EIA) only services (see Section 

5). Given the requirement to apply for one turbine within the forthcoming planning application (with the 

second kept for a separate application) it is likely the latter route is most appropriate for securing the 

further work required. 

• Securing planning permission is the major risk; this is contingent on an acceptable level of 

environmental impact. Key issues with respect to this are shadow flicker, noise, townscape character 

and impact on birdlife. Whilst some work has been done on this at feasibility stage to confirm 

technical feasibility, several areas of further work are required prior to it being possible to achieve 

planning permission. 

• Lead times of two years to deliver new wind turbine equipment poses the second major risk but this 

can be mitigated by selection of a developer with an appropriate supply chain in place. (see Section 7) 

• The specialist wind turbine developer may only require to lease the land on which the turbine stands; 

this may have advantages for procurement in terms of flexibility of tender process and reduced 

programme. (see Section 7)  

• Early installation of a turbine is feasible within around 33 months of placing an order provided the 

correct developer is selected (planning 6 months, lead time 24 months, construction 3 months). 
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• Early operation of two turbines for the three years leading up to the Games could offset 100% of 

Games electricity requirements (based on Sydney figures). BH/EDAW recommend installation of at 

least one turbine as early as possible in order to start offsetting Games and construction carbon 

dioxide emissions. (see Section 9) 

• Early operation of at least one turbine would be a very tangible marker for physical progress on site by 

2009, representing a prime media opportunity as well as becoming a landmark for the Park pre-2012. 

• As per Faithful & Gould (F&G) latest cost plan, the capital cost is likely to be around £2.4 million per 

turbine. This could be entirely financed by a specialist wind turbine design, build, finance, operate 

developer. The commercial structure of this deal could provide the Park legacy buildings or other 

public sector clients with low cost renewable energy over 10-15 years (see Section 8) or a rental 

income for the land lease. 

• BH/EDAW recommend the early procurement of a specialist urban wind turbine developer, in line with 

the applicable public sector procurement rules, in order to develop this solution at low cost and risk to 

ODA. (see Section 10). 
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2 Background and Scope 

Scope 

• Summarise potential for delivery of large wind turbine(s) in the Olympic Park 

• Report on technical issues particular to wind turbines including: 

o Noise 

o Shadow flicker 

o Ecological impacts 

o Telecoms impacts 

o Radar, and  

o Aviation impacts 

• Report on non-technical issues including: 

o Cost (from F&G) 

o Programme and lead times 

o Procurement routes 

• Report on planning inputs required 

• Report further work required to enable the following: 

o ODA decision to procure wind turbine(s)  

o ODA to deliver wind turbines on the Olympic Park 

• Identify key risks going forward 
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Background 

The energy strategy for the Olympic Park includes a requirement to provide a 10% reduction in CO2 emissions 

using on-site renewable energy generation. This requirement is derived from the London Plan and its 

supporting documents. In addition there is a requirement within the Bid Book to generate 20% of the games 

electricity through ‘new local renewables’. We have identified in previous discussions the aspirations of the 

GLA and Central Government in respect to contributions to CO2 reductions of around 20% from renewables. 

We have been asked to provide an approach to a renewable energy strategy that will enable the ODA to 

achieve this target if necessary. This is explained in our report entitled ‘Renewables Final Sign Off’ dated 

06/10/06.  

As part of this strategy BH/EDAW identified the opportunity to site a large scale wind turbine (2MW capacity, 

120 m to the tip) on-site. This technology provides one of the lowest cost per unit CO2 reductions as identified 

by previous studies on renewable energy and can be procured using third party finance (i.e. ‘zero’ cost to 

ODA).  

The Eton Manor part of the site was identified as the most suitable based on setbacks from residential 

dwellings, roads, railways and other constraints. These constraints are derived from the main environmental 

impacts of the proposed turbine including: noise; visual impact/landscape amenity; shadow flicker; transport 

effects etc. 

In order to further develop this work and test the proposed location the ODA, through the EDAW Consortium 

has commissioned Ecotricity (a provider of urban wind generation technology) to undertake some specialist 

work and provide a feasibility study into the proposed wind turbine location on the Eton Manor site. Their 

report identifies likely constraints on turbine siting, annual energy output and further work required. 
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3 Eton Manor Turbine 

Ecotricity confirmed the EDAW consortium’s view that the Eton Manor site is a viable location for a wind 

turbine within the Olympic Park, as per the location shown in Figure 1 (subject to ‘micro-siting’). Setbacks from 

residential properties, roads, railways, telecoms links and avoiding over-sailing  buildings (i.e. where blades 

pass over buildings during rotation) have been accounted for in choosing this location. 

Planning policy guidance suggests a set back from residential properties of 400 m, however this is driven by 

noise considerations in rural locations. There are precedents for locating a turbine closer than this to residential 

properties:  

• At Swaffham, Norfolk Ecotricity operate a large Enercon turbine within 360 m of residential dwellings 

and state they have received no noise complaints since operations began in 1999;  

• Ecotricity have recently been granted planning consent for a large turbine at the City of Manchester 

Stadium which is closer then 400 m to residential properties 

• The Eton Manor turbine would be at least 300 m from the nearest residential properties. 

It is recommended to keep turbines from over-sailing buildings; this is possible at the proposed location. There 

are precedents for locating turbines closer than their tip height to buildings, in particular the Green Park wind 

turbine, off the M4 near Reading 

Other siting constraints that have been addressed are tip height plus 10% from roads and railways 

 

The disadvantages of this site are as follows: 

• Closer than 400 m to residential dwellings 

• Shadow flicker is likely to have impact on the nearest dwellings to the North East of the site. Initial 

shadow flicker analysis is shown in Appendix C to this report. This indicates that properties within 400 

m will suffer some adverse affects but this will be limited to fewer than 50 hours per year. Detailed 

analysis of the likely receptors (affected homes) forms part of the next stage of work. This would 

include assessing whether properties had facing windows, overlooked the turbine etc. Properties 

further than 500 m will not be significantly affected. Mitigation measures include supply of blinds or 

stopping the turbine remotely for the affected hours (this is a last resort).  

 

 



 

Olympic Park Design  Revision 01 

Wind Turbine Feasibility Report  November 2006 

Copyright © Buro Happold Limited  Page 10 of 25 

Buro Happold 

The advantages of this site are as follows: 

• No shadow flicker effects on Eastern side due to no buildings 

• Current background noise level estimated as around 65-70 bB(A) at nearby residential dwellings; 

predicted noise emissions due to turbine below this at nearest residential dwellings to turbine 

• Good road access and grid connectability 

• Only area within permanent Park boundary where adequate residential setback is available 

• Avoids telecoms links 

• Outside of adjacent Important Bird Area 

• TV signal strength is good making interference unlikely (possible to mitigate this) 

• There are relatively few residential dwellings between 300 m and 400 m away 

• Most feasible site for a large wind turbine within the Olympic Park permanent red line boundary 

 

 

 

Figure 1a – Ecotricity recommended turbine location Figure 1b – BH/EDAW proposed turbine location 

 

The Ecotricity report recommends the Eton Manor location as a feasible turbine location, subject to certain 

further studies listed in Section 6 of this report. This confirms the recommendations of the EDAW Consortium 

in previous studies. 

Visualisations of the wind turbine on the Eton Manor site are included as Appendix A to this report.  

Turbine 



 

Olympic Park Design  Revision 01 

Wind Turbine Feasibility Report  November 2006 

Copyright © Buro Happold Limited  Page 11 of 25 

Buro Happold 

4 Further Turbines 

The East Marsh site, to be used as a temporary coach park during Games, also contains two feasible locations 

for a further turbine (only one turbine is possible due to limitations on turbine proximity with respect to other 

turbines), subject to flood risk assessment. Figure 2 shows a constraints diagram for this area produced by 

Ecotricity. BH/EDAW have identified two specific locations within this area which are suitable for wind turbines 

based on the planned Legacy use. 

 

 

Figure 2 – Feasible turbine locations on East Marsh 

 

The location of a wind turbine on East Marsh is likely to be more contentious than the Eton Manor site as, 

although it is further from dwellings, it would affect the landscape character of Hackney Marshes in a more 

direct manner. Additionally this site is designated as an Important Bird Area (IBA). There are 287 of these sites 

in the UK. Early consultation with RSPB and other stakeholders as well as a full programme of bird monitoring 

will be required. 

Possible 2nd turbine 

locations 
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The disadvantages of this site are as follows: 

• Lies within the flood plain 

• Covered by an Important Bird Area 

• May raise objection from Corporation of London (owners of adjacent New Spitalfields site) who may 

be looking to re-develop this site. 

The advantages of this site are as follows: 

• Only location where a second turbine is feasible on land which ODA have access to 

• Double CO2 savings compared to single turbine 

• Further from residential properties ( > 450 m) than Eton Manor site 

• Shadow flicker not a problem 

• Important Bird Area status not considered insurmountable 

 

In conclusion, there is a feasible site for a second turbine within the land area over which ODA has control. The 

second turbine may be more contentious in planning/political terms but has clear benefits in terms of reducing 

carbon dioxide emissions. 

A strategy for consultation and delivery will be required for the second turbine. The second turbine could be 

applied for separately at a later stage than the forthcoming planning applications.  
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5 Energy output and CO2 savings 

This section summarises likely energy output and CO2 savings from wind turbines. 

 

Energy outputs of the turbines at this site are as follows: 

• Ecotricity estimate around 4500 MWh per turbine could be available from turbines of this scale in 

these locations. 

• EDAW/BH estimate 3500 MWh per turbine (used in previously issued information)  

The difference can be explained due to the allowance for reduced output due to turbulence. A figure 

somewhere in between is likely; accurate energy yield can only be confirmed by wind speed monitoring.  

The figure 4000 MWh per annum per turbine is recommended. 

 

Predicted CO2 savings of single turbines at this site are as follows: 

• Ecotricity estimate 4000 tonnes of CO2 emissions would be prevented 

• EDAW/BH previously predicted 1500 tonnes of CO2 emissions would be prevented 

The difference is explained by two things: different energy estimates; different ‘carbon factors’ for displaced 

grid electricity. The energy estimate to be used is 4000 MWh as recommended above. 

The CO2 savings Ecotricity estimate also differ from EDAW/BH due to the higher ‘carbon factor’ as follows: 

• Ecotricity use 0.891 kg CO2/kWh (based on coal fired power generation). BH/EDAW do not consider 

this figure to be viable with stakeholders such as GLA 

• BH/EDAW have previously used 0.43 kg CO2/kWh (Department of Environment (DEFRA) figures for 

grid electricity) 

For planning BH have agreed informally with GLA to use the Building Regulations figures of 0.568 kg CO2/kWh. 

This gives a saving of around 2200 tonnes CO
2
/annum per turbine. 

The opportunity to increase the single turbine by an additional turbine will lead to a scale reduction in CO2 

emissions. The resultant 4400 tonnes CO2/annum saving represents a reduction of approximately 25% of 

legacy 2013/14 emissions (including Village) after savings from CHP are included. 
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6 Further Work 

Having established the outline feasibility of wind energy generation on the Olympic Park, the following are the 

key issues for delivering the wind turbine(s): 

1. Confirm the opportunity to site additional turbines in further locations (one of two locations on East 

Marsh). Assess which one of further sites is most feasible in conjunction with the site at Eton Manor. 

2. Early agreement in principle from key stakeholders including: 

• London City Airport 

• Environment Agency and RSPB 

• GLA and Boroughs 

3. Continued work on the Environmental Impact including; 

a) Bird monitoring – this is already being undertaken for the EIA;  

b) Noise assessment – specific assessment of turbine noise effects is required;  

c) Shadow flicker assessment – specific assessment of turbine is required;  

d) Visualisations – further visualisations required for townscape character assessment 

e) If the turbine is to be included in the EIA process and forthcoming planning application this 

work needs to be undertaken as soon as possible;  

4. Further detailed study on exact location for town planning application, particularly with respect to 

interference with microwave communication links. 

5. Wind monitoring to confirm wind regime. 

6. Community consultation process – a sensitive process is crucial to minimise planning risk 

7. Agreement that some buildings are located within a distance less than the height of a turbine  

8. Continue discussions with LOCOG to address any possible concerns for Games events (e.g. 

approach may be to switch off turbine during certain events such as Paralympic archery). 

9. Early installation of wind turbine(s): in addition to providing an icon for the Park, would enable the 

renewable energy obligations to start to be delivered for the Games period. This is important as the 

capacity of the equipment will not fulfil the Bid Book obligation if generating for Games period only. 

10. Further survey and design work will be required from the EDAW Consortium before commencing 

construction includes: site investigation; transport study; grid connection study. 
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7 Major Risks and Key Issues 

The following risks and key issues have been identified: 

• Long lead time on wind turbines. Manufacturers’ order books for 2008 delivery closed now in many 

cases. However a contractor with supply chain arrangements in place may be able to overcome this 

issue. This lead time drives the programme 

• Need to establish early approval of consultees, particularly London City Airport, the Boroughs and 

RSPB. 

• Sensitive programme of consultation with local people is required with detailed analysis of 

environmental impacts, particularly at specific receptors 

• Planning risk (must be mitigated by consultation programme) 

• Work required for EIA process is important for delivering a successful wind turbine project 

• Procurement – since ODA are unable to agree long term energy purchase contracts an export to grid 

model is the most feasible arrangement for sales of electricity. In this case only a lease for the land on 

which the turbine is located is required. This may have significant implications for procurement 

processes (e.g. less onerous procurement required) 

• Effect on sporting venues – in order to satisfy further LOCOG it is proposed to arrange site visits to 

similar wind turbines. The Green Park turbine has a tennis court installed within a few metres of the 

turbine. Next year the City of Manchester Stadium will have a large turbine installed within a short 

distance. 

• Engaging a specialist urban wind turbine developer to deliver the project. This is an important 

consideration as whilst installing a turbine is a relatively straightforward activity there are many factors 

affecting an urban wind turbine project which are markedly different from building rural wind farms, a 

much more common application and one for which there are a larger choice of developers. 

• Separation of the wind turbine contract from other parts of the site utilities packages is 

recommended. BH/EDAW see little value in keeping the turbine as part of a larger package where it 

may become a lower priority for the appointed contractor. 
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8 Costs 

• Estimated capital costs are around £2.0 million to £2.4 million per turbine (figures from Ecotricity and 

Faithful and Gould respectively). 

• Operational costs are of the order of £0.01 per kWh or 1.5%-2% of capital cost per annum; equal to 

around £40k per annum. This is mainly for an annual service. 

• Revenues of around £120k-£150k per annum from sale of Renewable Obligation Certificates can be 

expected together with a similar income from wholesale export of electricity.  

• Alternatively a wind turbine developer would offer a design, build, finance, operate contract whereby 

the contractor would meet upfront capital costs in return for the concession to operate the turbine for 

15-20 years. During this period ODA (or successor) would benefit from either discounted electricity 

purchases or, if a long term contract was not viable, rental income from the lease of the turbine site. 

• Under a DBFO contract where electricity was exported to the gird the main requirement would be for 

ODA to lease an area of land to the wind turbine operator, with appropriate access concessions. 
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9 Outline Programme 

The following is an overview of the key milestones moving forward in the delivery of wind energy generation on 

the Olympic Park. 

There are two likely procurement routes. 

1. Procure a specialist wind turbine provider to undertake full planning, EIA, Design, Build, Finance, 

Operate contract. 

2. Deliver planning and EIA through ODA consultants. Then separately procure Design, Build, Finance, 

Operate contract. 

It is likely that the latter option is the most suitable, mainly due to programme constraints to deliver the EIA and 

planning application in line with the three main planning applications. 

 

The programme proposed is therefore: 

I. Feasibility work - 2006 

II. Prepare formal EIA Q4 2006 

III. (option to procure DBFO wind turbine developer in parallel with planning process - Q1 2007) 

IV. Obtain town planning permission - Q2/Q3 2007 

V. Procure DBFO contractor including procure long lead turbine equipment - Q2/Q3 2007 

VI. Commence installation – Q2/Q3 2009 

VII. Test and commission – Q3 2009 

VIII. Commence wind energy generation on Olympic Park – Q3/Q4 2009 

 

A more detailed draft programme is included as Appendix B to this report. Some modifications will be required 

in order to reflect the chosen procurement route. 

 

Early procurement of the specialist urban wind turbine DBFO contractor/developer would ensure that specialist 

input is available at an early stage in the project delivery. The importance of this should not be underestimated 

regardless of the chosen procurement and EIA/planning delivery route. 
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10 Recommendations 

• In order to deliver the wind turbines on the Park it will be necessary for the ODA to contract with a 

specialist urban wind developer, whose input should be managed and integrated into the parkwide 

design by BH/EDAW. BH/EDAW recommend packaging the wind turbine(s) as a separate contract 

from other elements of the utilities packages. 

• BH/EDAW have already done an amount of market testing and established a shortlist of possible 

contractors including those with specialist urban wind turbine experience. Experience of installation of 

urban wind turbines should be considered a key factor in procurement and delivery in order to ensure 

a high quality project is delivered. 

• Since it is likely that the specialist developer will fund some or all of the capital cost of the turbine(s) a 

conventional capital works competitive tendering situation based on capital cost is not appropriate. 

However, ODA will wish to preserve some element of competition. It is therefore recommended that 

BH/EDAW should work alongside ODA Utilities and Procurement teams to prepare a procurement 

package and agree with ODA the best way of delivering the wind turbine(s). 

• The procurement process should focus on the quality of the final delivered project, particularly in 

terms of minimising environmental impact, and not focus on capital cost or capital contributions. 

Making quality the focus of procurement is the only way to ensure a truly sustainable wind turbine 

project can be delivered. Without this ODA risk exposure to negative publicity surrounding local 

environmental impact. 

• Early procurement and installation of one or more turbines can offset part or all of predicted 2012 

emissions from electricity use (based on Sydney figures) pre-2012. In legacy terms around 25% of 

2013/14 emissions could be saved by two turbines. 

• We recommend the Design Team is given the go ahead to move to the next stage of design and 

procurement of wind turbine(s) on the Olympic park, with a view to commencing generation of 

renewable energy in 2009.  

• Since the installation of a second turbine brings large benefits in terms of carbon emission reductions 

but has the potential to be more politically sensitive a strategy will be required for the approach to this 

item. For example ODA may wish to perform the environmental impact assessment work now but 

delay planning application until a slightly later date.  

• A programme of careful consultation with the relevant stakeholders and local residents should be 

undertaken as soon as possible. 
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• The early installation of wind turbines represents a prime media opportunity for ODA. Erecting one or 

more turbines in 2009 would be a highly visible representation of physical progress on site as well as 

setting out a landmark for the Park in the lead up to the Games. 
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Appendix A – Wind Turbine Visualisations 

 

 

Note: powerlines are included to give a sense of scale. Visualisations taken from North East of Eton Manor site 

at distances of 300-400 m from proposed turbine location. 
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Appendix B – 
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Appendix C – Initial shadow flicker analysis 
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