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Thorkell Amundsson: a wise and able farmer from Deerness who ensured economic prosperity in
Orkney by speaking against severe taxation imposed by Earl Einer. Thorkell then went on to lead an
uprising against Einer, ultimately helping Thorfinn Sigurdsson to become Earl of Orkney, ensuring
peace within the Earldom.

The Thorkell Wind Energy Project is to be considered under the Orkney Islands
Council Supplementary Guidance for On-Shore Wind Energy Development, and
accordingly the assessment has addressed the following development criteria:
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Summary
The Thorkell Wind Energy Project has been developed by Orkney Renewable Energy Ltd., to provide
renewable energy for Deerness. Project design, co-ordination and environmental assessment has been
completed by Richard Gauld of Orkney Sustainable Energy.
A single wind turbine is proposed for the northern part of Deerness, connecting into the local 11kV
grid. The turbine chosen for the development is the Enercon E44, manufactured in Germany, although
the turbine model may change, subject to availability. The electricity generated will be traded to meet
the requirements of the Renewables Order (Scotland) 2002, with the project connecting into the
Orkney system under an innovative RPZ grid management system. The project is a locally-owned
community renewable energy investment scheme, as promoted by the Scottish Government in
Planning Policy SPP6.
The project is an expansion of operations by Orkney Renewable Energy, and is the first of a series of
developments being planned for Orkney. The project has been designed to follow recent guidance
published by Orkney Islands Council, and also achieves the recommendations provided by Historic
Scotland, the Royal Society for the Protection of Birds, Scottish Natural Heritage, the Scottish
Environment Protection Agency, the Civil Aviation Authority, National Air Traffic Services and
OFCOM.
As a result of the design process, the turbine position changed during the course of the project, and to
ensure minimal impact upon habitats and species the machine has been positioned away from any
designated or sensitive areas. Studies have been completed to determine landscape and visual impacts,
potential noise impact and detailed information on the archaeology of the surrounding area has been
sourced from the Orkney archaeologist and The Royal Commission for Ancient and Historical
Monuments.

Natural heritage effects have been fully considered, including a habitat survey, a

breeding bird survey, and an assessment of mammals on the site. Analysis of the development
includes a hydrology survey, extensive photomontage modelling, detailed drawings of the
development, a description of the technology and a summary of the construction process,
encompassing the commissioning, operations and eventual decommissioning of the development.
It is concluded that a locally owned wind turbine is feasible for this part of Orkney, with low impacts
upon ecology and the local community. Strong social and economic benefits can be achieved by
constructing the project, along with the associated climate change benefits resulting from renewable
energy production.
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Introduction

Orkney is an important area for wind energy developments; a number of projects have been
established in the islands, with local ownership becoming vital for economic security. The
Thorkell Wind Energy Project follows this pattern of development, and is proposed by
Orkney Renewable Energy Ltd as a mechanism to expand upon the success of the Burray
wind turbine, providing significant benefits to the greater Orkney community.
The development is a privately funded local wind turbine, providing strong financial returns
to the Orkney economy.

This locally-owned project complements the grant-supported

community wind turbines proposed for the outer isles of Orkney, and as well as providing
economic support to the Deerness community.
Orkney Sustainable Energy completed preliminary designs and initial consultation in 2006.
Detailed ecological and environmental studies have since been completed, resulting in the
design and development of a single 900 kW wind turbine.
The Thorkell Wind Energy Project has been designed around the Enercon E44 900 kW wind
turbine, and there is no intention of changing the turbine model; this machine represents the
maximum scale. The site layout and all modelling has used a 45m turbine tower height and a
rotor diameter of 44m. The blade length is 21m, allowing for a 2m diameter hub. A grid
connection application has been accepted by Scottish and Southern Energy, and it is intended
that the turbine will operate under the innovative Registered Power Zone scheme. There are
11 kV electricity transmission lines in the area, and the turbine is to be connected to the local
distribution system via a switchgear building to the south of the site.
The average wind speed at the turbine location is predicted to be 9 metres per second, and
based on manufacturer’s predictions, a 900 kW wind turbine located on this site will have a
capacity factor of around 45% and will produce around 3,500 MWh of renewable electricity
per annum, equivalent to the domestic requirements of 700 households. Electricity produced
from renewable resources avoids the emission of pollution, and the production of 3,500 MWh
of wind electricity is projected to avert the production of around 1,750 tonnes of carbon
dioxide per annum(Carbon

Trust).

The Thorkell Wind Energy Project provides a very good

contribution towards the Scottish Government renewable energy production and carbon
reduction targets.

OSE/2863

6

Orkney Sustainable Energy

Thorkell Wind Energy Project

March 2009

This report is presented in eight sections: Section 1 is a project description of the
development, including non technical summaries of the environmental impacts, Section 2 of
the report contains the landscape and visual studies, Section 3 is the ecology report, Section 4
is an archaeology survey, Section 5 is a hydrology and geology report, Section 6 contains the
results of noise and shadow flicker assessment, Section 7 describes transport impacts and
Volume 2 of the report contains the site plans and drawings, maps, wireframe images and
photomontages.

Thorkell

Reproduced from Ordnance Survey Data,
Crown Copyright Reserved. License No. 0100031673

Figure 1.1 Site location and turbine position
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Development Description

This part of the report describes the history of the Developer along with the construction and
operation of the wind turbine in Deerness. This entails a description of community benefits,
civil engineering, transport of the equipment, installation of the wind turbine, operation and
maintenance of the project, and eventual decommissioning of the turbine.

2.1 Orkney Renewable Energy Ltd.
The Thorkell Wind Energy Project is the first of a series of new developments from Orkney
Renewable Energy Ltd, the owner and operator of the Burray wind turbine. ORE Ltd arose
from what began as a farm diversification plan at the Northfield farm in Burray. After
discussion with the Orkney Renewable Energy Forum, it was suggested that the project
should be extended to encompass a larger project financed under a local shareholding
arrangement. A Vestas 850kW turbine was purchased and commissioned in February 2005,
and has been providing electricity to the Orkney grid for over four years.
The main objective of ORE is to develop Orkney’s renewable energy resources for the benefit
of the people of Orkney, and to this end, shareholding has been restricted to Orkney residents.
ORE was fully financed in this way, without loans, borrowings, overdraft or public sector
funding, and now after four years has a secure financial base that allows for expansion.
The company provides sums annually to the Burray Community Association, to various
registered charities throughout Orkney, and are presently sponsoring Dial-a-bus; the Deerness
community can expect a similar level of financial support.
Local ownership and control are critical if Orkney is to properly benefit from its own
renewable energy resources, and that ownership through the medium of local shareholding
provides the most realistic and responsible mechanism for financing such projects. Because
ORE is wholly locally owned, the company can retain its income within Orkney, and
consequently provides an economic benefit far in excess of anything that can be offered to the
community by outside companies operating in Orkney.
The company has a broad range of expertise, and is presently under the management of
Richard Gauld, Bryan Rendall, Ian Heddle, Mick Austin and Albert Spence. Company
Secretary and Accountant is Karen Scholes, and Development Coordinator is Karl Cooper.
Orkney contractors, suppliers, and service providers will be able to participate in Thorkell and
other future developments, ensuring that Orkney can benefit as widely as possible.
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2.2 Benefits to the Orkney Economy:
The Thorkell Wind Energy Project has been developed in accordance with the stated aims of
the Orkney Structure Plan 2001 and the Orkney Local Plan 2002, and in the light of the
Supplementary Planning Guidance for Onshore Wind Energy Development published in
2008. The project is a locally owned and privately funded wind turbine, providing strong
financial benefits to the Orkney economy.
Orkney Renewable Energy Ltd is committed to employing Orkney based organisations
whenever possible, and for the Thorkell project has used local consultants to help put together
the project design and planning application. Local contractors will be used for all aspects of
the construction phase, and management and operations will be retained in Orkney for the
duration of the project. This project will complement the community turbines in the outer
isles, allowing a sharing of servicing and maintenance arrangements to maximise turbine
availability.
It is the principal objective of ORE that financial benefits from renewable energy projects are
retained within Orkney, and accordingly it is felt that the economic strengths of the Thorkell
project should be used to help maintain the Deerness community. The development will
contribute to the viability of a local farm, which will have a lease arrangement in place for the
duration of the project, but more importantly, the Thorkell project will be used to provide seed
funding to help establish the proposed Deerness Community Development Trust.
There are three projects that require on-going support in Deerness; St Ninian's Kirk, the
Community Centre and the marine facilities at Geo. The refurbishment of St Ninian's is a
long term project, with the building requiring re-harling and toilet facilities in the near future.
It has also been recognised that there will be the need for a football pitch and changing rooms
at the Community Centre, and the slipway at Geo is a popular local resource that will require
additional car parking and a viewing area at some stage in the future. It is felt that these and
other community projects should be managed by a local development trust, and ORE will
therefore provide significant funds to help establish the proposed trust, will help with the
employment of a community manager, and will provide an annual contribution to the costs of
this organisation. Using these funds, it would be expected that the Trust will be able to access
match funding from other sources, contributing a high level of support to the Deerness
community.
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2.3 Wind assessment
Preliminary wind resource has been assessed using NOABL, the national wind speed database,
www.bwea.com. The mean annual windspeed at this part of Deerness is predicted to be 9ms-1
at a height of 45m above ground. Assuming this mean windspeed, a single Enercon E44 wind
turbine located on this site will have a capacity factor of around 45% and will produce around
3,500 MWh of renewable electricity per annum, equivalent to the domestic requirements of
700 households, given an average annual domestic consumption of 5 MWh per
annum.(Boardman et al 1997). This level of production is very similar to that achieved by the Burray
wind turbine, and reflects the very open and exposed positions that the two turbines have.

2.4 Proposed location
The turbine site is within the less densely populated part of Deerness between the Brough of
Deerness, Mull Head and the Covenanters Memorial, and consists of undulating farmland. A
single wind turbine is proposed, with the turbine position chosen to be on hard, stable
underlying sandstone bedrock. The wind turbine location and dimensions are shown in
Figures 2.1 to 2.3. The grid references are as listed below, Table 1, with a note of the base
elevation and overall height of the installation above sea level, including maximum wind
turbine blade tip height. There will be a requirement for a switchgear house with floorplan
dimensions of 6m by 4m.
There is a 11kV grid system in this part of Orkney, used for providing power to the farms and
domestic properties in the north part of Deerness. The switchgear house will consist of a
building appropriate for the location, and is a simple structure resembling a garage located
near to the property of Upper Stove; a schematic is provided within Volume 2 of the report.
Turbine

Easting

Northing

Position
elevation

Tower top
elevation

Maximum
elevation

T1

E357998

N1007727

48m

93m

115m

Switchgear
building

E358204

N1007058

40m

--

--

Table 2.1
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2.5 Carbon footprint and emission avoidance
In the north of Scotland electricity is produced from a mixture of coal, gas, hydro and wind
generation stations. The fuel mixture of Scottish Hydro Electric has above average gas and
renewables content, with only a marginal use of nuclear power. The carbon emission factor
takes into account all generation sources, and is close to the UK average, Figure 2.4.
Figure 2.4 – Fuel Mix and carbon emissions by
Scottish Hydro – Electric (source: www.electricityinfo.org)

Electricity produced from renewable resources avoids the emission of pollution, and the
production of 3,500 MWh of wind electricity is projected to avert the production of around
1700 tonnes of carbon dioxide per annum(Carbon
0.489kg CO2 per kWh of generation

Trust),

based on a carbon emission rate of

(www.electricityinfo.org);

a 900 kW wind turbine in this part of

Orkney will therefore avoid the production of the following emissions (Boyle 1996):
•

CO2

1700 tonnes per annum (equivalent to 400 tonnes of carbon per annum)

•

SO2

50 to 68 tonnes per annum

•

NOx

12 to 17 tonnes per annum

CO2 emissions have been identified as the primary cause of climate change, sulphur dioxide
and nitrogen oxide emissions are a cause of acid rain.

2.6 Project Design Statement
The final layout of the project has evolved throughout the design process, and has followed
advice and guidance provided by an extensive list of statutory and local organisations. From
an initial proposal for a 2.3MW wind turbine located to the south of the final site, the layout
and scale of the project has become a single E44 wind turbine positioned to follow the field
pattern, providing a total of 900kW of renewable energy equivalent to that used by 700
homes, while at the same time accommodating environmental and social constraints.
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Wind energy development has been encouraged in Orkney; however there are constraints to
be considered. The wind turbines should not be a nuisance to neighbours and should be far
enough away from properties to minimise noise and shadow effects. Other constraints to
consider are impact upon ecological concerns, mainly birds, and to ensure that any
archaeological concerns are identified and impact avoided. Full ornithological and habitat
surveys have been undertaken in line with national guidance, along with a landscape and
visual assessment and a detailed archaeology survey.
The full extent of locations considered for development included all the land shown within the
boundary in Figure 2.1, however due to grid constraints it was realised that a single turbine
positioned at maximum distances from neighbours would be most appropriate, avoiding
impact upon nature conservation interests. The preferred development area for the turbine is
thus the undulated arable land between Denwick and Breckan. Other constraints to consider
were the need to avoid impact upon protected bird species and to ensure that the project has
negligible impact upon any archaeological monuments.
Having identified an area that was appropriate for development, the final location of the wind
turbine was decided by considering visual and landscape issues, and then maximising
distances to neighbours to ensure noise and shadow impacts are minimised; the objectives of
National Guidance PAN45 and SPP6 have been achieved.
The site cabling is underground, ultimately connecting to the grid at a switchgear building. A
grid application has been accepted by Scottish and Southern Energy, allowing the turbines to
operate within the innovative Regional Power Zone proposed for Orkney.

2.7 Determining wind turbine size
A range of alternative wind turbine models has been considered, with figure 2.5 showing the
different turbine sizes built and consented in Orkney. It is intended that the project should
attempt to maximise generation within the identified constraints, with ecological and visual
impact, noise impact, transportation and grid capacity all important issues. Although Enercon
turbines have not yet been deployed in Orkney, the Hammars Hill project, the Birsay Energy
project and the north isles community projects all propose using the Enercon E44.
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Figure 2.6 Comparison of Enercon E44 with existing consented and built turbines
NM92 2.75MW ;
46 blade / 70m tower
B:T ratio = 0.657

Enercon E70
35m blade / 57m tower
B:T ratio = 0.614

Vestas V52;
26m blade / 45m tower
B:T ratio = 0.577

Enercon E44
22m blade / 45m tower
B:T ratio = 0.488

100m

75m

50m

25m

Enercon E44 – 900kW and E70 – 2.3MW
Enercon are a long established German manufacturer of wind turbines, and are concentrating
on the onshore market. Enercon have recently constructed a windfarm of E70 turbines at
Boyndie near Banff, and are looking to establish a presence throughout Scotland, including
Orkney. By using advanced technology, they have produced machines which are relatively
more efficient for the size of the rotor, with the 900kW turbine having a 21m blade rather than
the more typical 25 to 26m, and the E70 has a 33m blade rather than the 38m blade of the
Nordex N80. Noise levels are also low due to the gearbox-less design and different blade
geometry. This machine is an upwind design, and is IEC class 1A.
Vestas V52 – 850kW
Vestas has a range of machines available rated from 850 kW to 3 MW. The Vestas V52 is
rated at 850 kW and is part-manufactured in Scotland. This machine is an upwind design,
with a 52m diameter rotor, and variable operational speeds of 14 to 30 rpm. Tower height for
the V52 is 44m to 55m. Noise levels are low, and can be set at 100 dB(A) at a windspeed of 8
m/s. These turbines are IEC class 1A and can be recommended for sites where the annual
mean windspeed reaches 10 m/s. They are also appropriate for locations requiring low noise
emissions and good power quality; the V52 was chosen for the Burray wind energy project.
Nordex N80 – 2.5MW
Nordex are a German/Danish company producing a small range of wind turbines between 1.3
and 2.5MW, primarily for the onshore market. The N80 is a 2.5MW wind turbine, and by
allowing the machine to run slightly faster than competing machines they have been able to
use a 40m blade rather than the more typical 42m. This machine is an upwind design, with an
OSE/2863
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80m diameter rotor, a tower height of 60m, variable speed operation of 15 to 20 rpm. Noise
levels are slightly higher than other equivalent machines due to the higher rotational speeds.
This turbine was used for phase 3 on Burgar Hill, Orkney, with two turbines installed in 2006.
NEG-Micon NM92 – 2.75MW
The largest wind turbine operating onshore in the UK is the NEG Micon NM92, a 2.75MW
wind turbine. A 46m blade is used and although considered, the scale of this machine was
deemed to be too large for this type of prominent location, due to access difficulties and visual
impact. This machine is an upwind design, with a 92m diameter rotor and a tower height of
60m. A prototype version of this turbine is in operation at Burgar Hill, with further versions
running on Sanday.
Selection process
Each wind turbine has its own specific application. The Vestas V52 is part-manufactured in
Scotland, and is both very robust and quiet. The Enercon E44 and E70 turbines are also quiet
and robust and each has a good installed cost per kW. The Vestas V52 was a possibility,
however this turbine has higher noise levels. Given the design requirements of maximum
power production within the existing HV network, while avoiding major road construction,
reducing visual impact, and avoiding significant noise impacts on neighbours, the Enercon
E44 was identified as being the most appropriate.
The Enercon E44 provides power similar to that of the Vestas V52 along with a 15%
reduction in rotor size, is a good fit to the site and is in proportion with the undulating
landscape. Although it remains a possibility that machine availability may change at the time
of construction, the maximum dimensions will have a blade radius of 22m and a nacelle
height of 45m, giving a maximum overall height of 67m.

2.8 Transportation
Section 7 of this report contains an assessment of transportation to site, including analysis of
any corners, turns and bridges. The turbine components shall be delivered by sea from
Germany to Hatston Harbour near Kirkwall then delivered by extended trailer through
Hatston Industrial Estate to the Ayre Mills roundabout and the A963 Pickaquoy Road to The
Crafty roundabout, turning right, along Junction and New Scapa Roads, to Holm Branch
Road, turning left onto the A961 Holm Road. Exiting Holm Road by turning right onto the
A960 Bignold Park and Deerness Roads to Deerness. Within Deerness, loads shall follow the
OSE/2863
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B9050 to turn left at the New Lighthouse crossroads onto the unclassified public road leading
to the site.
The turbine access track will be levelled and made 4m wide to accommodate the large
delivery vehicles, and the general construction technique will be to remove vegetation then
create a 4m wide track by filling with as-dug stone directly onto a hard stone strata.
The delivery of long loads through Kirkwall has the greatest potential for disruption, with
traffic management required. Although there are alternative routes for other vehicles, the
most appropriate time to deliver these components is during the daytime and midweek.
Before any components are transported to site, the project owners and project manager will
consult with Orkney Islands Council Roads Section and the Police to ensure acceptability of
the route to site. Existing public road culverts, bridges, verges and street furniture will be
surveyed by the project developers in conjunction with the Roads Section. A schedule of
loads and a timetable will be prepared and circulated prior to delivery. Road warning signs
and lights will be located at all areas of road works and any items such as fence posts and road
signs that have been temporarily removed will be re-erected following transportation.

2.9 Roads and foundation construction
Section 5 of the report discusses road and foundation construction. The hardstanding area
shall have layered construction. If required, geotextile will be placed on the excavated
surface, with imported crushed rock aggregate placed on top to form a sub-base layer,
followed by a road-base layer. To mitigate any surface run-off problems the track will only
be constructed in dry conditions. Construction of the hardstanding will follow the general
SuDS guidelines published by SEPA, with a porous construction and a free-draining sub base.
The total volume of concrete required for the turbine foundation shall be around 125m3. The
volume of crushed or excavated rock material for hardstandings shall be around 280m3. The
requirement for the short section of track will vary according to ground conditions, however
the maximum predicted quantities are as follows, Table 2.2. It has been assumed that all rock
fill material shall be imported to the site, however it is likely that rock arising from the
foundation excavation shall be used in the construction, reducing the quantity of imported
material significantly.
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Road – base
3

Site access track

10m x 10m x 200mm; 20m

10m x 10m x 200mm; 20m3

Hardstanding

30m x 20m x 200mm; 120m3

30m x 20m x 200mm; 120m3

Totals

140 m3, or 300 T

140 m3, or 300 T

Table 2.2; Maximum predicted stone quantities

It is intended that a local quarry will be used to source the stone. The estimated volume of
stone required from Table 1 is 280 m3, and although stone will be produced during the
levelling and excavation of the road and foundations, this represents the maximum volume
that could be delivered to site. Allowing for large vehicles with 16 T per load, approximately
38 loads shall be required for all construction work.
Concrete will be delivered to site as ‘readymix’. The turbine foundation shall require around
125 m3 of concrete, with a limit of 8m3 per load. The concrete trucks shall carry water, with
no need for local abstraction. This volume of concrete is equivalent to 16 loads, although in
practice it may be more appropriate to deliver larger batches to the area.

2.10

Wind turbine construction

The transport route has been determined by travelling the roads from Hatston Pier in Kirkwall
to the turbine site. With the exception of the above location, there should be no difficulty in
transporting components of the wind turbines along the public roads.
There will be five large loads: a bottom tower section, approximately 22m by 3.5m diameter,
a narrower upper tower section 22m long, a nacelle which weighs 30T, a set of blades 22m
long, 3.5m high and 2.5m wide and a load consisting of the hub and internal fittings. In
addition a crane will be required for the final assembly.
A detailed programme will be issued at the time of construction. A transformer shall be
delivered to site, along with high voltage switchgear and cabling, and cranes will be needed to
offload from the transporters and to lift and assemble the components; a large 350T telescopic
crane will be required for assembly.
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Operation and maintenance

Operations and maintenance will be completed by the manufacturer under the control of
developer. Over the operational lifetime of the project the wind turbine will require periodic
inspection to maintain the condition of the machinery and structures. There will be an initial
period during which it is expected that fault-finding and system fine-tuning will take place on
a weekly basis, leading to a quarterly inspection and maintenance programme. In addition,
there will be an annual service to check and inspect all moving parts, with full overhaul of the
wind turbine completed at this stage.
There is no gearbox in this design of turbine, reducing maintenance and service requirements.
The blade and main brake activation system are under hydraulic control; it is to be expected
that the hydraulic oil will be replaced on a five-yearly sequence.
Modern wind turbines are well engineered and are designed to operate on extreme sites for
over twenty years. Consequently major failure of the turbine components is not predicted
during normal operating conditions and accordingly the possibility of component failure,
including damage to blades or towers, is extremely unlikely to occur. In any event the project
is located well away from housing, with only limited access to the site. The probability of
members of public being at risk of harm from the turbine during normal operations and from
the maintenance programme is therefore extremely unlikely.

2.12

Decommissioning

Wind turbines are temporary structures, and the expected operational lifetime and the period
of the planning application is 20 years from commissioning. At the end of this period the
turbine will be removed from site, and any subsequent development would be subject to the
normal planning process.
It is proposed that the stone used to form the hardstanding would be removed, and the
foundations soil covered and landscaped at the end of the project. To ensure that no structure
is visible, the foundations have been designed to be below ground level.
The steel, other metals and oils within the structures will all be recycled. The blades are
classed as standard waste and would be handled through the normal disposal system. The
improved access track is a useful asset for the farm and will be left in place. The cost of
decommissioning the wind turbine is estimated at £8,000, with most if not all of this cost
recovered from the scrap and recycle value of the material itself.
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Planning issues

3.1 National Planning Context; SPP6
National Guidance
The project has been designed and planned using the recommendations and advice contained
within Best Practice Guidelines for Wind Energy Developments
Policy SPP6: Renewable Energy(Scottish
Renewable Energy Technologies
Government 1999),

1996)

(Scottish Government 2002),

Scottish Planning

Planning Advice Notes PAN 45:

PAN 56: Planning and Noise

(Scottish

PAN 58: Environmental Impact Assessment (Scottish Government 1999) and PAN 68:

Design Statements
Projects

Government 2007),

(BWEA),

(Scottish Government 2003),

(SNH Publications),

the SNH Guidelines on the Environmental Impact of

the DTI Final Report on the Assessment of Noise from projects

(ETSU

and the Guidelines on Wind Energy and Aviation Interests from the Defence and Civil

Aviation Interests Working Group(ETSU
Planning

Policy

15:

Planning

for

2002).

Rural

The project has also considered Scottish
Development,

and

PAN

73:

Rural

Diversification(Scottish Government 2006).
Diversification
The overarching aim of the Scottish Government, as detailed in the above policies and advice
notes is to have a prosperous rural economy, with a stable or increasing population that is
more balanced in terms of age structure, and where rural communities have reasonable access
to good quality services. SPP15 and PAN73 in particular indicate that planning authorities
should take a more welcoming stance to development in rural Scotland and proactively enable
opportunities for development in sustainable locations, and in addition rural diversification
should be embraced to help businesses and farmers start new enterprises in appropriate
circumstances and at an appropriate scale; “There are many activities that make a valuable
contribution to the rural economy that are less immediately obvious such as…quarrying,
waste disposal, hydro-electric schemes and wind turbines” (PAN73). .
SPP6 - Targets
In 2007 the Scottish Government published SPP6, showing planning authorities how they
should manage the process of encouraging and approving renewable energy proposals when
preparing development plans and determining planning applications. The Scottish Ministers
have set a target of generating 40% of Scotland’s electricity from renewable sources by 2020.
The importance of using sustainable energy from renewable sources will continue to increase
as a result of global imperatives to tackle climate change and the need to ensure secure and
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diverse energy supplies. Scottish Ministers will continue to support renewable generation
technologies to enable Scotland to realise its considerable renewable energy potential.
SPP6 - Local Investment
The role of local communities and renewables is discussed in paragraphs 18 and 19 of SPP6;
“There is potential, particularly in rural areas, for communities to invest in ownership of
renewable energy projects or to develop their own local projects for local benefit. Small
scale wind farms, such as those proposed by local communities, may be able to supply
electricity to the local distribution network and more widely on the transmission network.”
SPP6 then goes on: “Planning authorities should put in place positive policies to enable
communities to develop such initiatives in an environmentally acceptable manner.” Local
investment opportunities are further discussed in paragraph 19: “A range of benefits are often
voluntarily provided by some commercial developers to communities in the vicinity of
renewable energy developments. These can include Community Trust Funds which support a
variety of projects, including energy conservation initiatives, within the local community or
opportunities for local communities, as a whole, to invest in developments with local long
term environmental, social and/or economic benefits.”

3.2 Structure Plan context
In December 2001 Orkney Islands Council published the Orkney Structure Plan written
statement

(Orkney Islands Council 2001).

The Structure Plan sets out the strategic framework for the

development of land in the county over a ten year period. In section 2.3, the strategy explains
that one of the key underlying principles is that of sustainable development, encompassing
social, economic and environmental goals, and states that planning decisions should favour
the most sustainable option, and promote development which safeguards and enhances the
long term needs of the economy, society and the environment.
The provision of renewable energy is discussed in section 10: “To encourage renewable
energy developments where environmentally acceptable”, in section 10.17 the strategy
indicates that “…there is considerable potential in Orkney to harness various sources of
renewable energy, including wind, wave and tidal power.”, and in section 10.19: “Whilst the
renewable energy resource is undoubtedly significant, albeit under utilised, its development
must be reconciled with the need to safeguard the environment, and with the capacity of the
electricity grid system to accommodate additional capacity”.
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The following is the relevant extract from the Structure Plan:

3.3 Orkney Islands Council Local Plan
The Local Plan, approved in February 2002, favourably considers renewable energy facilities
provided there are no significant adverse impacts on nature conservation areas, the landscape
character, to neighbours, archaeological, historic or cultural interests and no significant
impact upon aircraft activity and other telecommunication interests. Policy LP/U7 sets out
how the impact of wind power should be considered in Orkney, and the following is the
relevant extract:
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3.4 Planning Guidance
Orkney Islands Council have produced a set of guidelines for developers of renewable energy
projects, with draft supplementary planning guidance published in 2005, further revised in
October 2006 and January 2007, then Draft Supplementary Planning Guidance (Onshore
Wind Energy Development) published in November 2007. The final draft of the Planning
Guidance recognises the benefits of local and community ownership, although it should be
noted that the recommended development areas do not take into account the island grid
system, nor does it consider the scattered low density housing in the more remote areas.
The Thorkell Wind Energy Project can be considered a locally owned community
development: “In regard to larger scale projects, developments can be financed in a variety
of ways, including commercial enterprise and locally owned or community based
partnerships. Whether as individual installations or as clusters involving some form of
community involvement through an equity share or a community share in a number of
turbines which make up a larger commercial development, larger forms of production offer
communities, cooperatives, small businesses and local residents the opportunity to harness
local energy, and generate electricity whilst protecting their own environment and stimulating
their local economy. Community based developments can prove useful in rural development,
as they can help alleviate fuel poverty when combined with affordable housing schemes, can
provide extra income, and provide employment opportunities.”(OIC Planning Guidance)
In the context of the guidelines, the Thorkell Wind Energy Project has no significant adverse
effects on the natural heritage and biodiversity of Orkney, has only low effects on the
landscape character of Orkney, has avoided significant visual impact by ensuring the turbine
is of the correct scale for the landscape and the site, has low impacts upon neighbours, has
avoided significant adverse impacts upon the historic environment, has avoided impact upon
hydrological and geological features, has been located well away from any airport or airfield,
and has avoided ancillary development by using existing access tracks wherever possible, and
ensuring all site cabling is buried. It is recognised that the wind turbine is a temporary
structure that will be removed from the site at the completion of the project. The Developers
also fully recognise the benefits of partnership and community involvement, and consequently
have proposed a structure of local community support. It is felt that the project fits well
within the aims and vision of Orkney Islands Council, and is a good example of both a
sustainable development, and important rural diversification.
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Summary of environmental impacts

The environmental impacts and benefits of wind energy projects are largely recognised,
however both the specific implications of constructing a wind turbine at Deerness require
consideration. The Thorkell Wind Energy Project is located on undulating pasture in the
northern part of Deerness, with the foundations installed within glacial till and upon the
underlying sedimentary rock.
From the outset the applicant has expressed the desire to minimise the environmental impact
of the project, with independent studies completed as part of the assessment. Consideration of
the Orkney Islands Council supplementary planning guidance indicated that this project can
be considered a locally-owned wind turbine, with the project becoming an integral part of, but
not dominating, the surrounding countryside. Assessment of the ecology across the area has
been completed, including a breeding bird survey, an assessment of mammals and analysis of
soil and bedrock at the turbine location. An assessment of the risk to archaeology has been
conducted, noise impact has been calculated using a cumulative geometric spreading
calculation, and the risk of shadow impact at neighbouring properties has been assessed.
The following potential environmental impacts have been addressed, summarised below, with
the proposed controls and mitigation covered in part 5 of this section of the report:
• visual impact upon the landscape
• ecological impact
• impact on archaeology
• geological and hydrology impact
• carbon emissions during construction
• pollution impact during construction and operation
• disturbance from noise
• shadow flicker nuisance
• radio communications interference

Impact upon sensitive habitats has been avoided, impact upon bird species will not be
adversely significant, and there is no known archaeology in the area. Noise, shadow flicker
and pollution impacts have been quantified and are also insignificant and the wind turbine
model has been chosen to provide a good and appropriate fit to the landscape.
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4.1 Visual impact
A Landscape and Visual Impact Assessment has been completed, Section 2, and to aid
assessment of the visual impact of the development, a series of wireframe images and
photomontages has been produced, Volume 2 of the report. Maps showing the Zone of
Theoretical Visibility of the project have also been produced, showing the locations where the
turbine could be seen from, notwithstanding any visual barriers from buildings.
The visual assessment methodology has been developed in line with the Guidelines for
Landscape and Visual Impact Assessment, and the Visual Assessment of Windfarms: Best
Practice[SNH], and has the following approach:
•

Collection of relevant background information;

•

The creation of maps showing the Zones of Theoretical Visibility;

•

The use of wireframe and photomontage images to help assess the overall
significance of the impact of the proposed development;

•

The establishment of viewpoints around the project;

•

A baseline study of the existing landscape and the visual resource;

•

An assessment of the significance of the development upon the landscape

•

An assessment of the significance of the development upon viewpoints;

•

A study into the scale and extent of the development;

•

The assessment of potential cumulative impacts.

Landscape Impacts
The turbine is to be located upon an arable field and has been assessed as having Negligible to
Low Significant effects on the landscape elements. There are no visual impacts upon the
Heart of Neolithic Orkney World Heritage Site. There are three properties in Orkney that are
designated as Gardens and Designed Landscapes; Skaill House in West Mainland, Balfour
Castle on Shapinsay and Melsetter House in Longhope. There are no visual impacts upon the
setting of Skaill House or Melsetter House, with only marginal indirect impacts upon the
garden and landscape of Balfour Castle, due to the long distances and landscape barriers.
There is a broad range of Listed Buildings, Scheduled Ancient Monuments (SAM) and other
properties in care in this part of Orkney, although none at the windfarm site. There are no
direct impacts upon any Listed Building, SAM or Property in Care. Low levels of indirect
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impact occur upon the setting of the Brough of Deerness, with views of the turbine fitting
well into the Undulating Island Pasture landscape character.
Visual Impacts
Maps produced to predict Zones of Theoretical Visibility and wireframe analysis indicate that
the development would be well screened, with the turbine mainly visible from parts of
Deerness itself and the East Mainland. The project is not visible from Kirkwall, and only
marginally seen from Shapinsay, Stronsay and the other north isles. There are no views from
the main population centres. Field study has confirmed that the most significant views would
be from the minor roads and the coast around the eastern part of Deerness.
The use of a smaller scale turbine results in mainly Low and Medium Significance impact at
the viewpoints.

The Enercon E44 wind turbine is in proportion and fits well with the

landscape. In no view does the turbine appear to dominate or diminish the viewpoints nor
does it adversely affect the quality of views to any significant extent.
Cumulative Impacts
All existing or consented wind turbines in Orkney have been considered as part of the
cumulative impact studies, and were found to be located on a broad variety of landscape
character types, with the Sanday and Westray developments located on the same type of
undulating island landscape.

The nearest existing turbines are located on Burray and

Stronsay, and at a distance of 12 to 14km there is little in the way of intervisibility, with only
minor cumulative effects from these projects. These projects also use a turbine of the same
scale of that proposed for Deerness, and it can be seen that this type of development is
entirely appropriate for a island-type setting.
Sequential Effects
Fleeting glimpses of the project can be seen from the Kirkwall to Deerness to road, however
the undulating landscape acts as a significant barrier when the project is viewed from the
west, with very low impact sequential visual effects.
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4.2 Ecological Impact
Setting and management of the development site
The proposed development site is on improved agricultural land on the low-lying peninsula of
Deerness in the East Mainland of Orkney. The turbine position lies at about 45m above sealevel, approximately 1.2km from the coast at its nearest points to the northwest and to the
east. The access to the turbine position would follow the existing farm track with only a very
short stretch of new track required, lying entirely on improved land. The cable connection
would be underground and run within the existing verge to a switchgear building at the
overhead wires.
The land use in the area is primarily for agriculture (mainly stock grazing and silage) and for
nature conservation. Apart from one unimproved enclosure immediately to the north of the
turbine field, all of the surrounding fields are part of a typical grass/Barley rotation, in which
the grass fields are reseeded or put into Barley every ten years or earlier.
The nearby coasts are mainly of low cliffs, backed by heathland at Mull Head. The heath and
adjacent stretches of cliff form the Mull Head Local Nature Reserve (LNR), which reaches to
within 800m of the proposed turbine position.
There are no watercourses of any note within 500m of the turbine position and none will be
affected by the development. The only widespread protected mammal in Orkney is the Otter,
and a survey indicated that this would be highly unlikely to occur near the development site.
Aims and scale of ecology survey work
Survey work was carried out at Deerness between April 2007 and April 2008. Information
has been gathered regarding the vegetation and birds, with the following aims:
•
•
•
•

to produce a vegetation map;
to survey the breeding birds close to the site;
to document the scarcer raptors and divers that nest in the vicinity;
to gauge the extent to which cited species from the SPA and SSSI, and other
important species, might use or overfly the site

Fieldwork for birds covered a full twelve months from mid-April 2007 to mid-April 2008,
with additional supplementary visits. More than 90 hours were spent in the field on bird
work, with 3 hours dedicated to vegetation survey. The timing and number of hours spent on
each survey are summarised in Table A below.
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Timing and hours for ecological survey work [VP= vantage point]
J

F

M

A

M

J

J

A

S

O

Birds

Vegetation
Otter
Main VP survey
Diver watches
Dusk watches
Breeding birds
Supplementary

Total fieldwork hours

N

D

Hours

3
1
58
11
3
10
12
98

Vegetation
Figure 4.4 - An overview of the distribution of semi-natural habitats in the area

Key:
Heath (dry & wet)
Marshy grassland
Coastal & semi-improved grassland
Planted willows
Open fresh water
Turbine position & 500m radius
New access track

0m
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The vegetation was surveyed and described based on Phase One Habitat Survey methods.
The field in which the turbine would stand is currently under grass and is part of the overall
grass/Barley rotation. Apart from some tracksides and one unimproved field under RSS, the
land on and around the turbine position is entirely agriculturally improved and has been in
intensive agricultural production for several decades at least. All loss of habitat is from
improved grassland of no botanical interest, and disturbance will affect a botanically rather
poor verge for a length of about 650m.
Birds
There are no nationally designated areas for nature conservation within 2km of the proposed
turbine position. The Mull Head LNR is 800m to the northeast at its nearest boundary.
Breeding birds on the LNR might overfly or forage at the development site, including skuas,
gulls and potentially Short-eared Owls. Other than the possibility of owls, there are no
breeding raptor species of any description within 1–2km.
The LNR and the cliffs to the northwest of the development site hold some small
concentrations of cliff-nesting and ground-nesting seabirds but there are no large gatherings
of non-breeding wildfowl or waders along the shores. The largest numbers of birds are in the
non-breeding season, when passage or wintering flocks of Pink-footed and Greylag Geese
may be present in hundreds at times, and flocks of Golden Plovers and Starlings may exceed
1,000 birds.
Waders breed at relatively high density in the fields around the turbine position and Table B
estimates the number of pairs of all species found breeding (or likely to be breeding) within
500m.
Table B.

O’Brien & Smith survey results – breeding species within 500m of the
turbine position, with estimated number of pairs or territories.
Waders

Oystercatcher
Ringed Plover
Lapwing
Snipe
Curlew
Redshank
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Moorhen
Skylark
Meadow Pipit
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1
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In terms of the importance of the breeding numbers within 500m of the development site
(where 1% of a geographical population is considered as ‘important’), the following are
considered to apply:
•

Oystercatcher – 34 pairs, locally important (East Mainland);

•

Lapwing – 19 pairs, locally important (East Mainland);

•

Curlew – 12 pairs, locally important (East Mainland);

•

Redshank – 9 pairs, locally important (East Mainland).

Extending this out more widely, to several km, for the more sensitive species, the following
importance categories apply:
•

Red-throated Diver – 2 pairs, regionally important (Northern Caithness & Orkney
Natural Heritage Zone – “NHZ”);

•

Peregrine – 1 occupied territory, regionally important (NHZ);

•

Arctic Skua – 1 pair on the LNR;

•

Great Skua –1 pair on the LNR;

•

Short-eared Owl – perhaps 1 pair on the LNR, also regionally important (NHZ).

Birds from vantage point (VP) watches
Target species for VP watches were:
•
•
•
•

any Birds Directive Annex 1 species;
any Wildlife & Countryside Act Schedule 1 breeding species;
the two breeding skuas (Arctic and Great Skuas).
wintering Greylag and Pink-footed Geese;

Table C below summarises the number of observations of each species across the whole
survey area and gives the number of observations and number of birds considered to be at
risk.
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Summary of flight sightings of target species across whole survey area
from timed VP watches
Observation interval during season
(hours between observations)

Range
of flock
sizes
per
observation

No.
birds
at
risk

%
birds
at risk

35

17.5

1–3

4

1

25%

Sep/Oct
Jan-Apr

32

1.8

2– 650

1560

337

22%

60%

Sep–Mar

40

0.5

1– 450

3111

355

11%

1

4%

Oct-Apr

35

35.0

8

8

8

100%

8

16%

Apr-Aug

25

3.1

1–2

13

0

0%

27

48%

AugMar

38

1.5

1

27

0

0%

Merlin

2

8%

Aug-Apr

45

22.5

1

2

0

0%

Peregrine

5

12%

Aug-Apr

45

9.0

1

5

1

20%

65

76%

Aug-Apr

45

0.7

1–1000

15266

3556

23%

Arctic Skua

6

16%

MayAug

25

4.2

1

6

0

0%

Great Skua

21

36%

Apr-Sep

30

1.4

1–2

23

5

22%

1

4%

Apr-Aug

25

25.0

1

1

1

100%

18

16%

May–Jul

13

0.7

1–5

32

15

47%

Species

Whooper Swan
Pink-footed
Goose
Greylag Goose
(Icelandic)
Barnacle Goose
Red-throated
Diver
Hen Harrier

Golden Plover

Sandwich Tern
Arctic Tern

No.
of
observations

% of
watches
detected

Main
season
of occurrence

Hours
watched in
season
of occurrence

2

8%

Oct-Apr

18

20%

73

Total
daylight
bird
movements

In terms of the total number of bird movements, the most numerous species were those
occurring in flocks – Pink-footed Goose, Icelandic Greylag Goose and Golden Plover. Of the
less numerous species in the vicinity, several occurred regularly enough for more than 20 bird
movements to be detected – Hen Harrier, Great Skua and Arctic Tern.
The Hen Harrier occurred only in the non-breeding season, but was the species most
obviously attracted to within 250m of the turbine position.

The unimproved field

immediately to the north of the proposed development site was used by harriers for foraging
and sheltering, although specific dusk watches did not detect any birds roosting there. There
were no observations of Red-throated Diver, Arctic Skua, Hen Harrier or Merlin flying at risk
within 250m of the turbine position from timed watches. Excepting only the Sandwich Tern,
collision risk calculations have been carried out for each of the target species that were
observed at risk height within 250m (or 500m) of the turbine position.
Potential impacts
The main potential impacts from an onshore wind farm are habitat loss, disturbance of birds
during construction and decommissioning, displacement of birds from operational turbines
and collision fatalities.
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At Deerness there would be no loss to or disturbance of semi-natural habitats, other than the
laying of a cable through 650m of semi-improved road verge.
Disturbance during construction would probably have a direct effect on the nesting species
close to the turbine, but would not be expected to affect the LNR.
Displacement of birds due to the presence of the turbine itself might affect breeding and
foraging birds. This is considered insignificant for farmland foraging birds in the nonbreeding season, given the abundance of available farmland. It is perhaps likely that the
closest breeding pairs of waders might be displaced from the vicinity of the turbine.
Collision risk workings have been carried out for the target species and the more important
non-target species that were observed flying at risk height within 250m of the turbine
position; these are summarised in Table D below.
The workings depend on how representative the observations were (which might vary
between species), and incorporate various assumptions, most critically the avoidance rate.
Although the aim has been to use precautionary but reasonable figures, the resulting
collision rates must be seen to be subject to wide/very wide error margins.
Table D.

Summary of predicted collision rates for target and non-target species,
showing the avoidance rate used. Hen Harrier, Merlin and Arctic Skua
are calculated on a 500m radius, and the others on 250m.
NB. These figures are subject to wide, or very wide, margins for
error

Species

Whooper Swan

Relevant level
of legislative or
geographical
importance at
Deerness
County

Pink-footed Goose
Greylag Goose (Iceland)
Barnacle Goose
Hen Harrier (non-breed.)
Peregrine
Merlin (non-breeding)

Regional
County
Regional
Regional
-

387
505
8
1
1
1

99%
99%
99%
98%
95%
95%

1.69
2.34
0.03
0.002
0.021
0.003

<1
<1
33
500
48
330

34
47
0–1
0
0–1
0

Oystercatcher (breeding)

Local

74

98%

0.65

1–2

13

Golden Plover (non-br)
Lapwing (breeding)
Curlew (breeding)
Redshank (breeding)
Arctic Skua

National
Local
Local
Local
LNR

3566
774
68
28
2

98%
98%
98%
98%
98%

24.78
3.37
0.72
0.14
0.012

<<1
<1
1–2
7
83

496
67
14
3
0–1
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birds
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risk
5

Avoidance
rate
used

Predicted
no.
fatalities
per year

95%

0.15

Predicted
no. of
years
between
fatalities
6–7

Predicted
no. of
fatalities
over 20
years
3
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Great Skua
Herring Gull (breeding)
Lesser Black-back
Great Black-back (br.)
Arctic Tern
Jackdaw
Starling (non-breeding)
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LNR
LNR
LNR
LNR
Local
LNR
County

5
90
87
50
15
13
3042

98%
98%
98%
98%
95%
95%
95%
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0.06
0.81
0.65
0.48
0.44
0.16
30.97

16
1–2
1–2
2
2–3
6–7
<<1

1–2
16
13
10
9
3–4
620

The actual significance of additional fatalities depends upon their effect on the population as a
whole – a simple comparison may be made to the ‘background’ mortality and survival rates
for each population. It is the percentage changes in these that can then be used in the
assessment of impacts. It may be considered that there will be a negligible effect on any
species where the survival of the relevant population is decreased by less than about 1% from
its background value, and this is the case for all species at Deerness, although several are
close to that figure because the relevant population was so small (e.g. one pair of Arctic Skuas
and ten pairs of Jackdaws). Despite the relatively large numbers of calculated collisions for
the Starling, no significant impact on its wintering numbers would be expected to result at any
scale.

4.3 Potential disturbance to archaeology
Summary of Findings
The report considers two types of impact which might result from a proposed 67m high single
turbine and ancillary elements on the Historic Environment of the development footprint and
the surrounding area. The turbine position lies within the low lying hinterland of the Deerness
peninsula. The first issue is the direct impact which could physically affect any recorded or
so far unrecorded features within the development footprint. The second is the indirect
impact, particularly the degree of visual change, which would be caused on important
archaeological sites and historic buildings within the local landscape.
Direct impacts
There are no substantive archaeological concerns for the direct impacts of this proposal. A
notable characteristic of the design is its ability to capitalise on the presence of a high degree
of existing infrastructure, particularly a well developed network of consolidated farm tracks,
to minimise the extent of new groundbreaking required. No previously recorded
archaeological features exist within the footprint. Onsite surveys discovered nothing of
interest and suggest that the probability of construction work encountering buried sites or
deposits is minimal, with the footprint almost entirely contained in a field which has been
regularly ploughed over the last few decades. However a 40m radius exclusion zone for all
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construction activity and plant transit is recommended for a nearby mound of uncertain origin
and therefore possible archaeological content, lying about 80m east of the proposed turbine
base.
Indirect impacts
There are no Historic Environment sites which would receive shadow flicker or noise
impacts. Identifying the significance of the visual changes which would be caused on the
important archaeological and historic sites in the surrounding area has two main stages (1)
identifying which sites might be affected in a landscape with several recognised sites and a
subset promoted as visitor attractions and (2) deriving a measure of the significance of change
for these sites by correlating their sensitivity with the expected degree of change.
Stage 1 identified 15 locations for further analysis. Stage 2 has methodological complications,
as there are no defined procedures for undertaking settings analysis, particularly from
agencies with statutory responsibilities for the Historic Environment. Existing advice focuses
almost entirely on statutory designations and deriving site-as-receptor measures of sensitivity
for each site. This excludes the degree to which people might encounter or visit the sites and
experience their settings, and to move outside these confines, additional measures of the
people-as-receptor sensitivity are derived. This twin-pronged approach is designed to draw
out all relevant perspectives which could inform a fully balanced planning decision. Each
approach can be followed in isolation according to the needs or remit of the reader or
statutory consultee, but their combination gives a balance between statutory needs and the
actual interactions which people might experience. Key visual results are:
1] Only two sites show any results at moderate or above levels for the significance of the
anticipated visual change. The Brough of Deerness produces moderate/high and high levels
from the two approaches, reflecting its high initial sensitivity at the starting point of the
analyses rather than a major degree of anticipated change. For another site, the Bisgarth
manse, the moderate level of site-as-receptor sensitivity is driven purely by its level of
designation and excludes any recognition that the site is an isolated private house without any
conventional visitor access, which is reflected by the parallel minimal/low people-as-receptor
significance of change; the latter is therefore a more pragmatic verdict. All the other 13 sites
produce low or below ratings whichever method is used.
2] With only the Brough of Deerness results reaching high levels, it suggests, at this stage at
least, that indirect impacts from local historic environment viewpoints are unlikely to become
factors which determine the ultimate planning fate for the Thorkell proposal.
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3] No visual impact would be caused for any of the Orkney World Heritage Site monuments
due to screening from the intervening landscape components and a distance separation of at
least 25km.
Conclusion
The overall verdict is that the direct and indirect impacts on the Historic Environment from
the proposed Deerness turbine covered by this report are acceptable and do not provide
grounds for concern which would be crucial in deciding the planning outcome.

4.4 Impact upon Geological and Hydrological features
Solid Geology and Superficial Deposits
An assessment of the geology and the hydrological features of the area was conducted with
reference to the One Inch Geological map of Scotland, sheet 120 produced by the British
Geological Survey. This map identified various layers – artificial, landslip, superficial and
bedrock geology. This part of Orkney has no artificial or landslip aspects to the land,
however the assessment did indicate the extent of peat deposits and boulder clay in the area.
There are only minor small pockets of basin peat near the Deerness site.
The basement rocks of Orkney are a mixture of granite, gneiss and schists, which formed part
of the Caledonian mountain chain 400 million years ago. These rocks originally enclosed the
Lake Orcades basin which became the focus of erosion and the deposition over time. This
sediment formed Old Red Sandstone, which now largely obscures the basement rock
complex. Subsequent tectonic activity caused the sediments to become folded and faulted,
creating a range of hills which was then subjected to erosion and submergence; the Orkney
Islands represent the higher remains of these hills. Deerness thus consists of gently sloping
sedimentary rocks, comprising of Rousay flagstone with Eday beds. It should be noted that
Deerness has the remains of a volcanic lava flow, and is quite unusual in Orkney terms; this
area of basalt is well away from any part of the turbine development.
The solid geology of Orkney was modified by glacial action during the ice ages, the last of
which reached its maximum extent 18,000 years ago. The main effects of ice movement was
generally to smooth out the topography and to deposit glacial till boulder clay. Poorer
climatic conditions in the post-glacial period has resulted in deposition of peaty soils, and is
identified as mainly glacial till with a thin soil, overlying a layer of clay with a depth of
around 250mm at the higher parts of the site.
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Hydrology and Hydrological features
Annual rainfall in Orkney has been measured to be 1030mm at Kirkwall, averaged over the
last thirty years. There is variation across Orkney, with the east seeing lower levels that the
west, however rainfall is relatively low, largely due to the rainshadow effect of the mainland
Scotland hills to the west and south. Sedimentary sandstone is a good aquifer when fractured,
however the gently undulating land around the turbine site has resulted in water flowing quite
slowly on the surface of the land, evident by basin peat formation to the north of the site.
There are no significant hydrogeological features in the area, and there are no water crossings
to consider. The fields have been fitted with internal drains, feeding into ditches towards the
south and east of the site. The peaty area to the north of the turbine is a natural basin, with the
occasional accumulations of stagnant water.

The soil type, drainage conditions and

topography have been assessed, and neither the access track nor the hardstanding area have
any of the characteristics of an area at risk of peat slide, and consequently there is no risk
whatsoever of any movement of superficial deposits on the site.

4.5 Carbon emissions during construction
A carbon balance calculation has been completed, based on recommendations from the
Carbon Trust. It should be noted that carbon loss was considered when examining the soils,
and CO2 emissions were considered when examining concrete manufacture.
The maximum volume of topsoil that could be disturbed is approximately 360 m3, consisting
of the access track and hard standing area, a total area of 900 m2 at an average depth of 0.4m.
The carbon content of peaty soils has been considered

Chapman et al,

and for the Deerness

assessment a figure of 0.069 tonnes of carbon per cubic metre of superficial deposit has been
used; the carbon content of the soil is estimated to be 25 T.
The carbon emission factor of grid electricity is 0.117 T/MWh

(Carbon Trust)

and assuming a

mean windspeed of 9 m/s, one 900kW wind turbines in this area will produce an annual
energy yield of around 3500 MWh at a capacity factor of 45%. This is an average production
of 9.6 MWh per day, giving a positive carbon balance of 1.1 T per day; 22 days of
generation are required to compensate for the potential carbon released from the topsoil. It
should be noted that the construction process will retain the integrity of the soil systems, and
all topsoil will be reused in other parts of the farm to avoid the release of carbon.
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It is recognised that concrete production results in the emission of CO2 from both the energy
required during manufacture and from the calcining of limestone when producing cement. A
cubic metre of concrete is made from 2T of aggregate and 450kg of cement and the project
will require approximately 125 m3 of concrete; 56T of cement. Assuming 0.75T of CO2 per
tonne for the energy requirement, and 0.5T of CO2 per tonne from the calcining of limestone
IPCC Working Group II, p661,

, the total CO2 emissions during concrete manufacture for the project is

70T. Using a CO2 avoidance factor of 0.49T CO2/MWh from an average daily production of
9.6 MWh, the wind turbines provides a positive CO2 balance of 4.7 T per day; 15 days of
generation compensates for the carbon dioxide released during concrete manufacture.

4.6 Pollution risk during construction and maintenance
The construction activities during mobilisation and installation of the turbines represent a
pollution risk. This may be through operational discharges or as the result of an unplanned or
accidental event. Measures will be taken to protect against the release of any material with
the potential to leach into the soil or water courses..
The construction of the access track and the areas of hardstanding have only a minor pollution
risk, however SEPA’s Pollution Prevention Guidelines have been adopted by the project, and
to combat the potential risk of run-off, it is proposed that some of the mechanisms used to
construct Sustainable Urban Drainage systems be adopted, using a permeable surface on the
upper access track to allow water to pass through the upper layers, along with filter strips and
bunds of vegetated soil to providing filtering and flow attenuation of water run-off.
Good site management practices shall ensure that there will not be any pollution discharges
during the construction process, nevertheless details of pollution prevention and mitigation
measures are included in part 5, below.

4.7 Potential disturbance from noise
Section 6 of this report is the Environmental Health Impact Assessment, which addresses
potential noise effects, along with shadow throw and flicker impact. Noise is generated by the
turbine blades passing through the air as the hub rotates, with minimal mechanical noise due
to the characteristics of the chosen turbine. Noise in the environment is measured in decibels
using the dB(A) scale which includes a correction for the response of the human ear to noises
with different frequency content. A 1dB change in noise level is just perceptible, a 3dB
change in noise level is clearly perceptible and a 10dB change in noise level is heard as a
doubling or halving of the perceived level. The noise levels from the Enercon E44 turbine is
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102 dB(A) at a windspeed of 10ms-1. This value decreases with distance from the turbine and
with atmospheric absorption. Figure 4.5 shows the predicted impact at the neighbours to the
development along with other indicative noise levels.
Source/Activity

Indicative noise level dB (A)

Threshold of hearing

0

Rural night-time background

20-40

Thorkell Wind Turbine

31-35

Quiet bedroom

35

Busy road at 5km

35-45

Car at 65 km/h at 100m

55

Busy general office

60

Conversation

60

Truck at 50kmh at 100m

65

City traffic

90

Pneumatic drill at 7m

95

Jet aircraft at 250m

105

Threshold of pain

140

Figure 4.5 – Indicative noise levels in the environment

The planning advice note on Renewable Energy Technologies, PAN 45 provides information
on noise from wind turbines. Paragraph 65 states: "Well designed wind turbines are generally
quiet in operation". The document goes on to discuss the sources of noise and the effects of
increasing wind speed on wind turbine noise and background noise. It notes that the report
“The Assessment and Rating of Noise from Wind Farms” ETSU-R-97, describes a framework for
the measurement of wind farm noise and gives indicative noise levels that offer a degree of
protection to project neighbours, without placing unreasonable restrictions on wind farm
development, or adding unduly to the costs and administrative burdens.
The impact of noise from the wind turbine is not adversely significant. The noise levels of the
Enercon E44 are variable, ranging from 99 dB(A) to 102 dB(A), dependent upon windspeed
and power levels. This value decreases with distance from the turbine, with atmospheric
absorption, by ground conditions and from barrier attenuation. When considering the impact
from a windfarm, the noise levels from the individual wind turbines must be combined,
however there are no other turbines within 2km of the site; there are no cumulative effects.
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The turbine is located 580m from the nearest neighbours to the east and west, 640m from the
nearest neighbour to the south and 770m from the nearest neighbour to the north. Desk-top
analysis has been conducted to assess the potential impact, using a geometric spreading and
atmospheric absorption model; six properties have been assessed to represent the impact upon
the different parts of the community. The spacing between the turbine and the neighbours is
large, and as a consequence noise impact is low; Section 6 of the report contains the full
analysis and assessment. With the neighbours predicted to have sound levels between of 31
and 35 dB(A), noise emissions achieve the recommendations of the simplified ETSU-R-97
assessment – a 35dB(A) limit.

4.8 Potential disturbance from shadow flicker
Under certain combinations of geographical position, time of day and time of year, the sun
could pass behind the rotor and cast a shadow over neighbouring properties. When the wind
turbine blades rotate the shadow appears to flick on and off, creating an effect known as
shadow flicker, and is noticeable only in buildings when viewed through narrow window
openings. Planning advice note PAN45 recommends 10 rotor diameter, or 440m, separation
between the wind turbine and the nearby dwellings to avoid shadow nuisance, however the
nearest properties are 580m or more from the Thorkell turbine, suggesting little risk or no risk
of shadow flicker effects.

4.9 Potential radio-communications interference
When a wind turbine is positioned near to a radar, radio, television, or microwave transmitter
system, it may reflect some of the electromagnetic radiation in such a way that the reflected
wave interferes with the original signal as it arrives at the receiver; this can cause the received
signal to become distorted. The extent of any electromagnetic interference caused by a wind
turbine depends mainly on the blade materials and the surface shape of the tower.
Electromagnetic interference may also occur if a wind turbine is close to a radio
communications service.
There is a known risk of interference to conventional analogue television transmissions by
wind turbines; where reception is generally poor, the metal towers and reflective blade
surfaces can sometimes result in ‘ghosting’. Should television reception be found to be poor
around the site, and should interference occur, then there are proven improvement techniques,
principally the use of digital or satellite television services.
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Environmental management and mitigation

This report has described a proposal to construct a wind turbine on farmland in Deerness,
Orkney,

together with an assessment of the related activities.

This part of the report

describes the proposed environmental practices and any necessary mitigation measures.

5.1 Visual impact mitigation
The planning advice note on Renewable Energy Technologies, PAN 45, states “Turbines in
wind farms are likely to be tall, frequently located in open land, and therefore likely to be
highly visible” and “It will normally be unrealistic to seek to conceal them. Developers
should seek to ensure that through good siting and design, landscape and visual impacts are
limited and appropriate to the location”, and “Although wind farms may be complex, they
should not appear confusing in relation to the character of the landscape. Ideally they should
be separate from surrounding features to create a simple image”. It is believed that the
Thorkell project achieves these recommendations.
Deerness falls within Zone 1 of Scottish Natural Heritage’s “Strategic Locational Guidance
for Onshore Windfarms in Respect of Natural Heritage”, defined as the zone of least
sensitivity. The design process determined that a single 900kW turbine of similar dimensions
to that on the island of Burray would be appropriate for the undulating pasture landscape of
Deerness; the turbine chosen for the development has a 45m tower and a 44m diameter rotor.
The turbine position has also been selected to ensure a simple relationship with the landscape,
and appears to be sympathetic to the landscape setting, and it should also be considered that
the shape of the Enercon nacelle was designed by Lord Foster, and is both aesthetically
pleasing and dynamic in form.
The project access track is a short extension of the existing access through the farm, and in no
view can this additional access be seen. This turbine can have a unique green-banded tower
base, which provides visual connection between the turbines and the surrounding landscape,
however it is felt that this would be more appropriate in a flat landscape, and will not be
installed with this option. All site cabling is to be positioned underground, and the only
additional infrastructure is a small building, located at some distance from the turbine site. It
is therefore felt that the visual impact of the Thorkell Wind Energy Project has been well
managed and is not adversely significant.
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5.2 Ecological impact assessment and mitigation
Impact assessment and mitigation
In line with the most recent IEEM guidelines, the final assessment of impacts classes them as
either significant or insignificant on an affected population, at a relevant geographical scale.
The significant impacts identified, and proposed measures to avoid or mitigate for these, are
summarised in Table E below.
There are no significant impacts, at any scale, predicted for vegetation.
The potential significant impacts are only at a very local scale around the development site.
Construction disturbance impacts on breeding birds are readily avoided by good timing.
During the operational phase, the likely displacement of several pairs of Lapwing and
Redshank would be regarded as very locally significant; this is considered to be of
low/moderate likelihood, but cannot be avoided or mitigated. The collision risk to Golden
Plovers and Lapwings is of low but uncertain likelihood, but again cannot be avoided or
mitigated.
Table E.

Summary of potential significant impacts and residual impacts.

Impact

Habitat loss
& disruption
Construction
disturbance
(breeding)
Construction
disturbance
(nonbreeding)
Displacement
(breeding
birds)
Displacement
(roosting &
foraging
birds)
Collision
fatalities
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Nature of impact:

Valued
receptor
potentially
impacted
significantly

short
term
(1) to
permanent
(5)

very
local
(1) to
widespread
(5)

very
unlikely
(1) to
certain
(5)

5

1

5

None

1

3

4
4
4

Lapwing
Curlew
Redshank

1

3

3

None

4

1

3
3

Lapwing
Redshank

4

2

2

None

4

3

2
2

Golden Plover
Lapwing

Geographical
scale at which
impact
considered
significant

Avoidance/
Mitigation
proposed

Scale of
significance of
residual
impact

Site only
Site only
Site only

YES
YES
YES

Nil
Nil
Nil

Site only
Site only

NO
NO

Site only
Site only

Site only
Site only

NO
NO

Site only
Site only
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In summary, should construction take place outside of the breeding season, there is a
low/moderate likelihood of significant, but very localised, impacts on breeding Lapwings
(due to displacement from the operational turbines and collision mortality, although these two
will tend to be mutually exclusive) and Redshanks (due to displacement only). There is also a
low and uncertain likelihood of significant, but again very localised impacts on wintering
Golden Plovers (due to collision mortality).
Cumulative impacts
This development will not contribute to any cumulative impacts on the nationally designated
SSSIs and SPAs in Orkney. There are no other development sites likely to have any effect on
the Mull Head LNR, so there will be no cumulative impact there.
The species affected are those of the wider countryside, which are likely to be present at most
of the existing, approved and proposed wind development sites throughout the county.
Because of its small scale, the proposed Deerness development contributes in only a minor
way to potential cumulative effects, although some specific localised impacts might not occur
to the same extent at other sites. This is due to the relatively high density of breeding waders
at the Deerness site and the regular occurrence of large flocks of Golden Plovers in the area.
However, given that the affected species are all common and widespread species in Orkney, it
is not anticipated that current levels of cumulative windfarm impacts would significantly
affect their county populations.

5.3 Mitigation of potential impact upon archaeology
No indications of actual or potentially significant archaeological remains have been identified
within and immediately around the development area. Therefore no mitigation or other
concern is registered for:
•

the turbine location;

•

the on-site access track route;

•

on-site cabling;

•

a works compound;

•

any off-site road modifications to allow turbine and other construction transport.

There are a series of mounds to the east and south of the turbine site, and although it is not
known whether these mounds are natural or archaeological features, it has been decided that
each location will be left undisturbed. There is a 40m exclusion zone around the nearest
mound, S6, and the cable route will follow the eastern side of the existing access track that
leads to the switchgear building to avoid the risk of disturbance to mound S5; Figure 5.1.
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Figure 5.1 – Location of the six mounds to the east to the turbine site

5.4 Groundwater Management and Pollution Avoidance
The construction of the access track and the areas of hardstanding have the highest likelihood
of pollution, and SEPA’s Pollution Prevention Guidelines PPG1, PPG5, PPG6, PPG8 and
PPG21 have been adopted by the project: www.sepa.org.uk/guidance/ppg/. To avoid run-off
from the site, it is proposed that some of the mechanisms used to construct Sustainable Urban
Drainage systems be adopted, using methodologies recommended in the Control of Water
Pollution guidelines CIRIA C532, C649, C648 and CIRIA C697 the SuDS Manual.
There are no significant water courses on or around the site and consequently there is little
possibility of run-off from the site entering sensitive water systems. Groundworks shall
nevertheless be carried out in the drier months of the year, to minimise the volume of water
that will be mixed with soils being handled and also reduce the amount of water liberated
from the ground during excavations.
To minimise risk of pollution from oils and fuels during project construction, all work will be
to COSHH regulations and any machinery, equipment or construction material will be located
on areas of hardstanding:
•
•
•
•
•
•

Fuel storage will be in double-skinned tanks at the NM1500 turbine
No refuelling will take place within 50m of a watercourse
Plant will be regularly inspected for leaks and spillages
All plant will carry absorbent pad spill kits
Any static plant at the substation compound will be bunded or fitted with a drip tray
Self-contained Portaloos and facilities will be located on the site hardstanding.
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5.5 Mitigation of noise disturbance
The site has been designed to ensure that the turbine is 580m or more from the nearest houses.
At this distance the turbine noise levels are attenuated to 35dB(A) or less, the levels
recommended by planning guidance PAN45 and ETSU-R-97. . The project will use a
gearless variable speed wind turbine and the operational characteristics of the machine will
ensure that noise levels are limited to 35dB LA90 or less at all neighbours, ensuring that there is
no significant loss of amenity to neighbouring properties.

5.6 Mitigation of shadow flicker nuisance
The site has been designed to ensure that the wind turbine is ten rotor diameters or more from
all neighbours; at this distance any shadow flicker nuisance will be minimal (PAN45).

5.7 Construction and transportation impact mitigation
There will be construction noise during the road and foundation manufacture, mainly from
lorries over a 1 month period. The community and authorities will be consulted about
suitable times for lorry movement and a construction schedule will be published. Before any
wind turbine components are transported to site, the Developers will consult with the Scottish
Government, Orkney Islands Council Roads Department and the Police to ensure
acceptability of the route to site. Existing public road culverts, bridges, verges and street
furniture will be surveyed by the project developers in conjunction with the Roads
Department. Road warning signs and lights will be located at all areas of road works and any
items such as fence posts and road signs that have been temporarily removed will be reerected following transportation.

5.8 Mitigation against television interference
The potential for interference to non-digital television systems cannot be predicted, but there
is the possibility of interference to analogue receivers if reception in the area is generally
poor. The interference created by wind turbines is very distinctive and readily identifiable;
should interference occur, and is clearly shown to be due to the wind turbines, the owners of
the affected property will be offered a digital or satellite television service. This mitigation
mechanism has already been demonstrated at Burgar Hill, and in any event the analogue
television service for Orkney will be switched off in 2010.
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Conclusions

This study has described a project to install a medium scale wind turbine on the northern side
of Deerness, East Mainland Orkney. The environmental and social impacts of the project has
been considered in detail, with analysis of visual impact, impact upon habitats, potential
disturbance to birds, archaeology impacts, pollution control and potential nuisance impact
upon neighbours. A life-cycle analysis of the development has been provided, covering the
location, the sustainability of the project, the type and size of wind turbine to be installed, and
the installation, operations and eventual decommissioning of the site. The study has further
addressed the environmental and socio-economic benefits of the project to Orkney.
The visual impact upon the landscape has been considered in detail and the project has
evolved to become a single wind turbine of similar scale to the Burray wind turbine, with
overall turbine height of 67m. Although any wind energy project involving modern wind
turbines will be seen from the surrounding area, the installation of a wind turbine on this site
would only have a low to moderate visual impact significance on the immediate surroundings.
Over greater distances the undulating landscape become more dominant and the wind turbine
becomes subservient.
Impact upon the ecology of the area has been considered in detail and a fully encompassing
ecological assessment has been completed.

The general area for the development was

selected to maximise distances to any ecologically sensitive species, and the turbine has been
located on relatively poor quality drained arable land; the overall potential impact upon
habitats, mammals and bird species is not predicted to be adversely significant.
An archaeology survey and impact assessment has been completed, with no risk of direct
impacts upon any historic sites, and only marginal effects upon the setting of a series of
historic monuments and Properties in Care, all located at a significant distance from the site.
The Thorkell Wind Energy Project has been designed to respect the environment, and to
provide a commercially viable development, with very strong local economic benefits. The
project is locally-owned and incorporates mechanisms to fully engage with the Deerness
community; the development is a privately funded local wind turbine, providing significant
financial returns to the Orkney economy. This project demonstrates the significant economic
and community benefits that local ownership of renewable energy can bring to Orkney.

OSE/2863

51

Orkney Sustainable Energy

7

Thorkell Wind Energy Project

March 2009

References and bibliography

BWEA (1998). Best Practice Guidelines for Wind Energy Developments. Website www.bwea.com/
Boardman, B et al. (1997) 2MtC: Two Million Tonnes of Carbon, Environmental Change Unit,
University of Oxford.
Boyle, G (1996). Renewable Energy; Power for a Sustainable Future. Oxford University Press.
British Geological Survey (1955). One-Inch Geological Map of Scotland. Sheet 120 Drift edition.
The Carbon Trust. Guidelines on measuring carbon and CO2 emissions from electricity.
http://www.thecarbontrust.co.uk/carbontrust/low_carbon_tech/dlct2_1_6.html
Chapman, S.J., Towers, W., Williams, B.L., Coull, M.C., Paterson, E. (2001) Review of the
Contribution to Climate Change of Organic Soils Under Different Land Uses. Scottish Government
Central Research Unit.
Defence and Civil Aviation Interests Working Group (2002). Wind Energy and Aviation Interests –
Interim Guidelines. ETSU W/14/00626/REP
DTI Noise Working Group (1996). The Assessment and Rating of Noise from Projects. ETSU-R-97.
Scottish Planning Policy SPP6 (2007).
Department. ISBN 0 1-84268-684-4

Renewable Energy.

Scottish Government Development

Planning Advice Note PAN 45 (2002). Renewable Energy Technologies. Scottish Government; ISBN
0 7559 0372 2
Planning Advice Note PAN 56 (1999). Planning and Noise. Scottish Government Development
Department.
Planning Advice Note PAN 58 (1999). Environmental Impact Assessment. Scottish Government;
ISBN 0 7480 8912 8
Planning Advice Note PAN 68 (2003). Design Statements. Scottish Government; ISBN 0 7559 0862 7
Planning Advice Note PAN 73 (2005). Rural Diversification. Scottish Government; ISBN 07559 44259
Scottish Natural Heritage. Guidelines on the Environmental Impact of Projects and Small Scale
Hydroelectric Schemes. SNH Publications
Scottish Natural Heritage (1998). Orkney Landscape Character Assessment. SNH Publications
Scottish Planning Policy SPP15 (2005) Planning for Rural Development. Scottish Government
Development Department.
SEPA pollution prevention guidelines http://www.sepa.org.uk/guidance/ppg/
SEPA recommendations on drainage systems in Scotland - Sustainable Urban Drainage Systems
(SUDS). http://www.sepa.org.uk/publications/leaflets/suds/?lang=_e
Soil Survey of Scotland (1981). Soil, Land Use Capability – Orkney Mainland. The Macaulay
Institute for Soil Research, Aberdeen.
OSE/2863

52

