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Case Studies

Altahullion

During the pre-application stage of the Altahullionwind farm, located in Co. Londonderry,
Northern Ireland, a local community group requestedhat tourist work be included in the
development. Although not material to the planning decision, the developers of the wind farm
(RES Ltd and B9 Energy Ltd) implemented a humbermiasures in response to this request.

The turbine closest to the main road was identifiecas a tourist turbine. A car park was created
on site (also used for maintenance vehicles) andsitors are able to follow a footpath leading
right up to the turbine. Information plaques have ben put up in the car park, providing basic
information about the wind farm and environmental issues. Annual school visits to this wind
farm and others are run by the operations and mairgnance contractors B9 Energy O&M Ltd
and are proving increasingly popular. The total cogif the additional facilities + including the
purchase of land + was £60,000 which included £15,00 of grant funding.

The Road Service Department has installed a road siglentifying the wind farm as a place of
interest and a Sustrans cycle route also passes e site which contains 20 turbines totalling

an installed capacity 26MW. The project has been opational since May 2003.

Return to text

Argyll & Bute Council

Argyll & Bute Council have taken a pro-active apprazn to proposed renewable energy projects.
The council believes that harnessing renewable engrgesources, and managing them in a
sustainable way, can help to alleviate social anccenomic problems faced by people in the
area. Therefore they have developed their own polcon community benefits from wind farms;
to forge strong long-term relationships with renewale energy companies and achieve
maximum benefits for the communities in the area.

The process is separate from the planning decisionaking process and the arrangements are
voluntary for the developer. The Local Governmensgotland) Act 2003 Powers of Wellbeing, is
the mechanism for delivery.

Initially, Strategic Concordats will be drawn up beveen the Council and major utilities and
renewable energy companies operating in the area. &ails of the agreed Community Wind
Farm Trust Fund (CWFTF) are recorded in the StrateGoncordats, agreeing arrangements that
will then apply to all future wind farm developments involving the two parties.

Scottish Power UK plc was the first energy compartp develop a Concordat with the Council

(see www.argyll-bute.gov.uk/pdffilesstore/scottishpwerconcordat?a=0 for details). Similar
partnerships are now being sought with other renewale energy companies.
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The approved principles for the CWFTFs are:

- The Council recommends that a sum of £2,000 per MV of installed capacity per year should
be the minimum payment for community benefit with an additional £1,000 per MW based
on the actual annual output of the wind farm

- Developers will be encouraged to split future trus funds as follows: 60% to the immediate
local community through a local trust fund or equinalent, and 40% to the wide Argyll and
Bute Community through supporting the work of Argyll, Lomond and the Islands Energy
Agency.

Using the Local Government (Scotland) Act 2003 frameork, a number of parties will be
involved in the negotiation and agreement of individial Trust Fund details, namely the
developer, the community, the Argyll, Lomond and land Energy Agency (ALIEnergy) and the
Council.

Return to text

Beinn an Tuirc

The Beinn an Tuirc wind farm, located in Kintyre (yll and Bute), was commissioned in
December 2001 and consists of 46 turbines with a geerating capacity of 30.36MW. The
developer, Scottish Power, was required as part dhe development to protect a pair of Golden
Eagles present in the area.

Planning conditions were written, requiring the deeloper to submit a bird monitoring scheme,
maintenance programme including details of measure® minimise the impact of maintenance
works on the eagles, and to avoid carrying out constiction works during the eagle breeding
season. Scottish Power decided to go above and beyd these obligations by developing a £2
million habitat enhancement scheme, led by their casultant ornithologist that would benefit
the eagles by increasing the availability of impoaint prey species such as red grouse, and
making the eagle territory sustainable in the longeterm. In addition, the siting of the turbines
was altered.

A twelve-fold increase in the forest area over théast 12 years was thought to be closely linked
to a major decline in prey species and the failuref the Golden Eagles to successfully breed in
recent years. 450 hectares of conifer plantation we cleared and the traditional heather
moorland regenerated. Scottish Power hired a fulliine ranger to manage the area and she
reports to the Habitat Management committee, with iepresentatives from Scottish Natural
Heritage, RSPB and Argyll & Bute Council.

To date, the management plan has been a success ket new heather and other vegetation is
re-establishing well and the productivity of the redgrouse population is higher here than in

surrounding areas. In addition, eagle activity hashifted away from the wind farm area.

Return to text
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Cefn Croes

Responsibility for mitigation of landscape and enkonmental impacts of the Cefn Croes wind
farm (Ceredigion, Wales) was assumed by the develep(Falck Renewables) as an inherent
aspect of the planning proposals. Therefore, this &s not included as a planning condition for
the development. However, a section 106 agreement wadrawn up for funds to further
enhance the land, through the implementation of a Lad Management Plan, overseen by the
Environmental Management Committee.

The 39-turbine, 58.5MW wind farm was officially opened in June 2005. Subsequent to the
planning decision, the committee was established aha detailed management plan was
established based on the framework agreed under theection 106 condition. The committee is
a partnership of bodies including with the ForestryfCommission, the Welsh Assembly, ADAS (an
environmental and rural solutions and policy advisd, the Countryside Council for Wales, the
RSPB, and Ceredigion Councils.

Cambrian Wind Energy (wind farm operator and subsidry of Falck Renewables) contributes
£10,000 per year for the lifetime of the wind farm (totalling £250,000) for the restoration of
the site's ecological value, lost through commercidorestry and intensive agriculture. Work in
the area is on-going with activities including re-w#ing of the bog habitat) by raising the water
table, re-seeding areas of heather to help stabiksthe land and re-establish the heathland, and
the re-vitalising 2 key species populations in tharea; the water vole and the otter.

A trust fund committee has also been established tonanage a community fund, index-linked
to the generating capacity of the wind farm (about£60,000 per year), for community projects
focusing on issues including energy efficiency, emenmental education, conservation and
environment management, tourism and community develpment.

Return to text

Cefn Croes + Trust Structure

As part of the consent for the 39-turbine Cefn Croes wind farm in mid-Wales, Cambrian Wind
Energy signed a Deed of Covenant stating that it wold pay £1,000 annually per MW (i.e.
£58,500 per year). This money is put into the CefiCroes Wind Farm Community Trust.

This Trust has five trustees, one from Cambrian Wininergy and two from each of the
community councils of Pontarfynach and BlaenrheidolThe Trust is now a registered charity.

The funds are managed by the Trustees, who considepplications for project funding from the
local communities and other charitable organisatios. A Trust Deed gives details of the Trustees
and their powers to allocate trust funds.

The Trust Deed states that the funds will be spenh Ceredigion with priority given to projects
in the community council areas of Pontarfynach an®laenrheidol. These are the areas most

affected by the development.

Return to text
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Smula Wind Farm

Statkraft

iy

The Smula Wind Farm is located on the island of Sria in Mure
og Romsdal. The wind farm is located in at, operterrain 10+40

Key data

Number of turbines

metres above sea level, and the wind turbines ar@tated on 68
ridges in the terrain. With a total of 68 wind turlmes, Smula

Wind Farm is Europe’s largest land-based wind farmwvith an
annual power production of 450 GWh. This correspond to the

Maximum installed capacity
per turbine
2.0 MW and 2.3 MW

average consumption of 22,500 Norwegian households.

Smula Wind Farm in Mure og Romsdal.

Wind velocity

Average wind velocity 50 m above ground level
Power production starts at

Maximum production at

Power production halted a®

1) The turbines are halted at velocities above 25 fa to prevent damage to the machinery.

Number of revolutions
Turbine rotor, low wind velocity
Turbine rotor, high wind velocity

Total output/installed capacity
150 MW

Expected annual output
approx. 450 GWh

Total investment
approx. NOK 1.3 billion

Enova has granted NOK 138
million in investment support.

Phase 1

- Constructed in 2001/2002

- 20 wind turbines with installed
capacity 2.0 MW

- Opened by HM King Harald V
in September 2002

8 m/s

3 m/s Phase 2

13 m/s

25 m/s - Constructed in 2004/2005

- 40 wind turbines with installed

_# capacity 2.3 MW
- - Opened by

11 rpm Gro,Harlem 'Brundtland

17 rpm

in September 2005

Generator, low wind velocity 1000 rpm

Generator, high wind velocity 1500 rpm

Dimensions -
Height to centre of turbine rotor 70m o
Diameter of turbine rotor phase 1 / phase 2 76 mB2.4m . '

Reach of turbine rotor phase 1/ phase 2

4,500 M/ 5,300 m? S

Statkraft is Europe's second largest company within renewable energy. We produce hydropower and wind power, we build
gas-®red power plants and we focus on innovation with a clear ambition to deliver the energy solutions for the future. We are
a considerable actor on the European Power Exchanges, with special expertise within physical and ®nancial power trading.
For 2005 we had a total balance sheet of about 11 billion Euros. We control power from 156 power plants. More than 2000
employees in Norway, Sweden, Finland, Germany, The Netherlands and Great Britain create value every day. Together we

strive to be a European leader in environment-friendly energy.



Placement of the wind turbines on Smula.

Of®cial opening of Smula 2
27 September 2005.

Weight

Tower, total 125 tonnes
Engine room 82 tonnes
Turbine rotor 54 tonnes
One rotor blade 9 tonnes
Lightning

There are lightning conductors in each turbine blagl
connected to the ground.

Voltage
Generator voltage 690 V
Transformer at the bottom of each turbine 690V 22 kV

Transformer centre

Transformer 80 MVA, 22 kv / 132 kV
The centre includes service accommodation

with of®ces, shower and lounge facilities.

Power line to transformer centre in Nordheim

Aerial power transmission line (132 kV) 15 km
Ground cables (132 kV) 10 km
Sea cable (132 kV) 5km
Roads and ground cables in the wind farm

Roads 28 km
Ground cables (22 kV) 110 km
Turbine foundations

Concrete 160 m®
Reinforcing iron 17 tonnes
Number of stays 13 meters into the bedrock 8

Sea eagles and wind turbines

There is a large and dense population of sea eagle®Norway's
largest bird of prey, on Smula. They live along theoast and nest
from Sogn and Fjordane and further north. The popation has
increased regularly since 1970 and was estimated tmumber
1,800 pairs in 2000. There has been a great deal adinticipation
as to how the birds would cope with the wind turbires, and
research has therefore been conducted on the sea egles on
Smula since before the wind farm was built. The Smia Wind
Farm is the only site where new knowledge on the tationship
between sea eagles and wind turbines is collected gstematically.

Since the start of Smula 2 in August 2005, some sea&agles have
collided with the rotor blades on the wind turbinesresulting in the
death of the birds. This is a serious developmentand Statkraft is
doing all it can to ®nd a solution. Statkraft isaoperating closely
with the foremost experts in the country from the Mrwegian
Institute for Nature Research (NINA) to study podsie measures
to prevent collisions in the future. The problem ofea eagles
colliding with the wind turbines is particular to $ula, which has
a large, dense population.

October 2006

—— Statkraft

il

www.statkraft.com
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However, if the channels for a dialogue are keptnop
and looked after, potential threats can be mitiyaiefore
a more general protest is formed. There will bersse of
control over the development of the project and the
dialogue with the concerned public will not be hedd
over to misinformation by media. If a sense of colnis
created through an open and dynamic dialogue, dhe ¢
fidence of the public can be achieved. This is & ve
efficient way to navigate towards not only a sustds
outcome of a project but also future confidencevind
energy developments, and perhaps even more importan
in wind power developers.
The advantages of public participation may include:
- an essential improvement of planning decisions and
balancing of different aspects,
increased awareness of public concerns,
an increased understanding of possible cooperation
between opposing parties,
elimination of misinformation and believed threats,
future confidence and acceptance.

1.3 Conclusion

If multiple parties are involved in the decision Kimey,
the social and environmental impacts can be prgperl
addressed and the conflicts reduced. Conflictingrast
are illuminated in a pedagogic way early in thecpss.
This improves the possibilities to compare factshsas
the pros and cons of wind energy in relation t® ¢fr
fects of other energy sources. People who teratt¢ept
the process also tend to accept its outcome [5].

2 EXPERIENCE FROMDENMARK

2.1 Introduction

In Denmark many people are involved in wind energy
projects, approximately 150,000 families, due twi€n
ronmental concerns and/or the possibility of reiogiv
some financial benefits.

250

MW
200

150 ~

100 ~

P O & &V D N> H»H O AN OO D&
IPRIRC ZIRC S e AR SR IR I SR IR X S
&° ‘l Other/unknown m Private/industry 0O Coops @ Utility ‘

S

Figure 1 Development in ownership of wind farms in
Denmark MW installed power each year. [12]

The co-operatives, where mostly local people share
expenses and income from a wind turbine, have glaye
an important role, especially providing acceptaatea
local level, where the possibility of resistanceotber-
wise high due to visual or noise impacts.

In general there is a broad acceptance to windggriar
Denmark — opinion surveys result in at least 70%de

in favour of wind energy, whereas about 5% arerexjai
Regarding offshore, the farms established so far at
Vindby and Tunoe Knob are utility owned, whereas th

Middelgrunden is owned 50% of the local utility and
50% of a co-operative.

The involvement of the public regarding Vindby and
Tunoe was based basically on the information amtroa
whereas a much more active information and pasticip
tion strategy was used and needed at Middelgruraten,
described below.

2.2 The Middelgrunden project

The project consists of twenty 2 MW Bonus turbines,
half of them owned by the Middelgrunden Wind Tugbin
Cooperative. 8,500 people, primarily in the locataa
have joined the co-operative, which makes it theldi®
largest wind turbine cooperative, typically investi
2,850 EUR, corresponding to the production of 5,000
kWh/year.

The farm was constructed in 2000 (see table 1)flamd
March-October 2001 the production has been app.
50.000 MWh. In [5] and [6] details regarding tectaii
and financial aspects are presented concerningdhe
struction of the farm.

History and importance of the co-operative

In 1996, the Copenhagen Environment and Energy Of-
fice (CEEO) took the initiative to organize the jeu,
after the location of Middelgrunden, 3 km from Cope
hagen harbour, had been pointed out as a poteitgah

the Danish Action Plan for Offshore Wind [9]. Tolget
with CEEO a group of local people formed the Midde
grunden Wind Turbine Cooperative and a cooperation
with Copenhagen Energy was established. As the Mu-
nicipality of Copenhagen owns Copenhagen Energy, a
close link to politicians was thereby also estdiglts The
locally based commitment, along with co-operation
between the co-operative, the local utilities, ahe
municipality of Copenhagen, constituted a significa
precondition for the development of the project.

The project was subject of a long and intensiveihga
phase, as can be seen from table 1.

Application on principal approval | September 1996
First public hearing , 27 turbines Jun — Sep 1997
Second public hearing , 20 turbings Jun — Sep 19098
Principal approval May 1999
Third public hearing (Environmen{ Jul — Oct 1999
Impact Assessment report)

Final permit from Danish Energy
Agency

Contracts signed

Construction initiated March 2000
Turbines start power production March 2001
Table 1 Process before establishment of Middelgeand
offshore wind farm [6], [7], [8]

December 1999

December 199p

The original project dating back to 1997 consisté@7
turbines placed in three rows. After the publicrivegin
1997, where this layout was criticised, the faayolt
was changed to a slightly curved line and the nurolbe
turbines had to be decreased to 20 [10], [11].

The authorities raised a number of questions treew
answered during the publicly funded pre-investmyadi
During the hearing in 1997 24 positive and 8 caitic
answers were received.

Behind these figures, a comprehensive informationkw
is hidden, both in relation to relevant authoritiesd
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NGO'’s and in relation to the many future sharehde
the co-operative.

For instance, locals were worried about potentizba
impact from the farm, but after a demonstratiorr toua
modern on-shore wind turbine, the locals were aocedl
that there would be no noise impact from the Middel
grunden turbines.

Information to the potential shareholders was ie th
beginning primarily carried out with the purpose of
securing a sufficient number of pre-subscriptiofkis
turned out to be a success, and the interest of than
10,000 local people was a proof of a strong looppsrt,
which could be useful in the approval phase.

A part of the shareholders got involved in the deratic
hearing process, which was intended to createdhe-f
dation for authorities’ approvals.

As an example the Danish Society for the Consemmati
of Nature at first decided to reject the proposszition,
but through involvement of and information directad
the local committees of the society, this decisieas
later changed.

At the final hearing a large number of local growpsl
committees, not mentioning the several thousandesha
holders, recommended and supported the projecty-aon
relatively small group of yachtsmen, fishermen jvicti-
als and politicians remained in opposition.

During and after the construction there has beeprisd
ingly little resistance to the project, consideritige
visual impact from the large turbines, located jBitm
away from for instance a very popular recreatiarab —

a beach - near Copenhagen. The reason for thisafack
protest is believed to be the strong public invoieet,
both financially and in the planning phase.

Figure 2 The Middelgrunden “the three rows” and &h
curved line” from the beach at Kastrup [11]

2.3 Lessons learned

During the approval process, authorities raisedrater

of questions, that were answered through the dérefu
planned pre-investigations.

Through dialogues with many kinds of interest greu
CEEO and the Middelgrunden Windturbine co-
operation, with its 8,500 members, generated a -wide
spread understanding for and social acceptancéeof t
chosen location and layout of the farm.

Locally based commitment and co-operation betwaen t
co-operative, the local utilities CE, and the mipatty

of Copenhagen has been a significant precondition f
the development of the project.

This co-operation has provided credibility to thejpct

in relation to politicians, press, public etc. Timenici-
pality’s role in the project has mostly been poéiti
through the local parliament commitment to thejgob

as such, and through the preparation of the terfns o
collaboration between the utilities CE and the co-
operative.

2.4 Future offshore wind projects in Denmark

Currently two private projects are planned, alonithw
the five 150 MW demonstration projects [9].

Of the two private projects, the one at Grenaawsen

by a private developer and has been delayed doeith
local resistance.

The other private project, the 25-30 MW projecSain-
soe (10 turbines), is owned by shareholders, cimgief
local people and neighbouring municipalities. Thiejp
ect work is expected to begin next spring, 200 an
because of the direct public involvement in theptae-
ning phase and the financial participation, thgqmhas

to date not been the focus of any major protests.

The coming five 150 MW offshore demonstration farms
were intended to be utility owned, but as the tig#i
have seen the advantages of public involvementy the
have agreed upon a plan drawn up by the Danish-Asso
ciation of Turbine Owners, including public finaaki
participation. This agreement however has not been
politically approved yet.

3 EXPERIENCE FROMSWEDEN

3.1 Introduction

In Sweden the first offshore turbine was erected9689

in Nogersund. It was owned by the local utilitydasince
this most offshore farms have either been owned by
utility or by a private developer.

3.2 Karlskrona Vindkraft Offshore

A broad-based participation in the implementatior a
decision process is used in a Swedish offshoresptraf
Kalmarsund conducted by Vattenfall, the largedityiin
Sweden. This is a form of conflict management which
extends the group of actors involved in the denisio
process, increases transparency and promotes a&egoti
tions and discussions.

Special focus for this project is to investigateickh
parties should be involved in the decision procasd
how these different parties can participate andessmt
their interest in the planning process.

The result of this approach is so far that the gubhas
conducted a management of dissent instead of puttin
trust in a fictitious consent. The importance déttype

of conflict management seems to correlate with the
amount of realised and planned projects in a deatedc
and clearly defined geographical area suitable ofir
shore wind power.

Through this experience it can be concluded that th
strategy suggesting that the local public oppasittan

be overcome by rational decisions made by expand,
that people will eventually get use to change, maye
fatal. The strategy of the Karlskrona Offshore pcbjhas
instead been to directly involve the local publarle in

the planning phase, and incorporate the recommenda-
tions into the project planning and decision makifige
purpose of this strategy is to give the local papah a
motivation to accept changes by for example gitimem



