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1 Summary 

1.1 Summary 

 
1. Cornwall Council is currently in the early stages of developing a Local 

Development Framework for Cornwall.  As part of the Development 
Framework, a Core Strategy is required which will deliver the strategic 
planning strategy for Cornwall.  The role of developing policy on 
renewable energy is the responsibility of the Council’s Natural Resources 
Team.  In order to develop these policies an evidence base is required.  
The evidence base will include a renewable energy resource assessment.  
The purpose of this report is to provide the result of the resource 
assessment and provide an explanation of how this resource was 
achieved. 

 
2. The current renewable electricity targets for Cornwall are 93MW by 2010.  

There is currently (September 2011) 115.77 MW of installed electricity in 
Cornwall. 

 
3. The following onshore renewable resources were considered in the 

assessment: 
 

• Onshore Wind 
• Biomass – Energy Crops 
• Biomass – Forestry Residue 
• Energy Recovery from Waste 
• Livestock Slurry 
• Hydropower 
• Solar – Photovoltaic (electricity) 
• Solar – Thermal (heat) 
• Geothermal 

 
4. There are four intended outcomes of this report: 

 
• a complete comprehensive methodology to each resource assessment 

 
• a spatial mapping of the potential renewable resources 

 
• the spatial mapping of the various technical, environmental and social 

constraints to different renewable energy resources 
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• the statistical result of the potential for renewable energy in Cornwall 
 

1.2 Results 

 
5. The methodology used to calculate all the individual resources can be 

found within each of the technology sections.  The figures below are 
considered to be the total potential for Cornwall including all existing 
renewable energy installations. 

  

Table 1-1: Potential Renewable Electricity Resource in Cornwall. 

 
Electricity 

Potential 
constrained 
installed 
capacity (MW) 

Average 
capacity 
factor of 
technology 

Potential 
GWh per year  

Potential in 
thousand 
tonnes of oil 
equivalent per 
year (ktoe). 

Solar 391.11 0.1 356.3 33.629 

Wind 396.96 0.3 1043.21 89.7 

Hydro 1.848 0.6 9.713 0.835 

Biomass – Energy Crops 2.4 – 4.7 1 20.6 – 41.2 1.77 – 3.54 

Biomass – Forestry 
Residue 

5.1 1 44.57 3.832 

Waste – Energy 
Recovery 

20 0.33 152.43 13.107 

Livestock Slurry 2.62 – 5.55 .75 & .33 22.95 – 48.618 1.97 – 4.18 

Total 820.038 – 
825.268 

- 1649.773 – 
1696.041 

144.843 – 
148.823 

 

Table 1-2: Potential Renewable Heat Resource in Cornwall. 

 
Heat 

Potential 
constrained 
installed 
capacity 
(MWth) 

Average 
capacity 
factor of 
technology 

Potential 
GWh per year  

Potential in 
thousand 
tonnes of oil 
equivalent per 
year (ktoe). 

Biomass – Energy Crops 5.5 - 10.97 1.0 48.18 – 96.10 4.143 - 8.263 

Biomass – Forestry 
Residue 

12.1 1.0 105.966 9.111 

Waste – Energy 
Recovery 

78 1 382.280 58.752 

Livestock Slurry 6.28 – 13.16 . 75 & .67 55.024 – 
115.29 

4.73 - 9.913 

Solar Thermal 76.1604 - 88.285 7.59 

Total 178.0404 – 
190.3904 

- 679.735 – 
787.921 

84.3255 – 
93.6285 
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Table 1-3 - Existing Onshore Installed Renewable Electricity and Heat Capacity in Cornwall. 

Installed Capacity (MW) Permitted (not yet 
operational) capacity (MW)Technology 

Electricity Heat Electricity Heat 
Ground-mounted non-domestic PV 40.8036 - 115.59 - 
Roof mounted PV 1.365 - - - 
Wind 58.016 - 13.7155 - 
Hydro 1.611 - 0 - 
Solar Thermal - 1.466 - 0 
Deep Geothermal 0 0 15 58.5 
Heat Pumps - 4.492 - 0 
Anaerobic Digestion 0 0 0 0 
Biomass 0 8.519 0 0 
Landfill Gas 13.476 0 0 0 
Sewage Gas 0.5 0.955 0 0 
Energy from Waste  0 0 20 78 
Total 115.7716 15.432 164.3055 136.5 
     

 
6. The assessment used an Geographical Information System (GIS) 

software to quantify and identify the spatial distribution of the potential 
renewable resource. However, from the eight resources identified, only 
wind, biomass from energy crops, biomass from forestry residue and 
hydropower could be mapped spatially. The remaining resources were 
calculated through a statistical analysis. 

 
7. The aim of the wind resource assessment was to identify the most 

appropriate locations in broad terms for wind turbine development 
having regard to technical environmental and social constraints. The 
wind resource has the greatest potential of all the resources assessed 
and makes up around 48% of Cornwall’s renewable electricity potential. 
The assessment estimates a potential of 396.96 MW from wind energy 
development within Cornwall. 

 
8. The assessment of both biomass resources (energy crops and forestry 

residues) looks at where these resources could potentially be grown, 
rather than identifying the best location for a biomass plant. The 
potential for electrical generation from biomass is considerably small. 
The combined capacity from energy crops and forestry residue only 
makes up 4.8% of the total electrical potential for Cornwall. 

 



- 9 - 

9. Cornwall does not have an abundant forestry resource. The electrical 
potential from forestry residue alone is only 5.1MW. However, it was 
identified that if the resource was used in community scale woodchip 
boilers, with a focus on heat generation, the thermal output could be up 
to 7 times greter than the potential identified above.  

 
10. The livestock slurry assessment was based on predicted energy 

production from biogas. The three types of livestock considered were 
cattle, pigs and poultry. Whilst the maximum electrical potential from 
livestock slurry was only 2.62 – 5.55 MW, it would provide the means for 
disposing of over one million tonnes of livestock slurry per annum. 

 
11. The total potential electricity for micro hydropower generation in 

Cornwall was calculated by an Environment Agency report as 4.925MW 
However, a large proportion of these sites are considered highly sensitive 
to impacts on the environment. These highly sensitive sites therefore 
have not been included as a potential resource and only low – medium 
sensitivity sites have been used to calculate Cornwall’s viable potential.  
This gives a total of 0.256 MW of power. 

 
12. The potential for solar electricity has been calculated at 391.11 MW.  This 

includes both potential for roof mounted solar photovoltaic panels and 
large scale solar farms.  Cornwall has one of the highest solar irradiation 
levels in the UK and it has the potential to make a significant contribution 
to Cornwall’s renewable requirements. 

 
13. After careful consideration, it was decided that geothermal would not be 

investigated. It was considered that there were too many uncertainties in 
predicting energy generating potential. Furthermore, it was considered 
that every geothermal project was completely unique and that there was 
the potential for considerable variations between individual boreholes, 
even those within the same project. Therefore, it would be impossible to 
produce a general overview on the potential for geothermal energy in 
Cornwall. At present, there is commercial interest in two geothermal 
projects in Cornwall. However, it can be seen, even from these projects, 
that there are uncertainties in the viability of these sites. Therefore, it 
may be prudent to wait and see whether these projects are successful 
before pursuing geothermal further. 
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2 Onshore Wind 

2.1 Background 

 
14. Wind power is kinetic energy that is taken from the wind and converted 

into mechanical and thus electrical energy through a wind generator 
(more commonly referred to as a wind turbine). Wind turbines can be 
deployed singularly or clustered together as a wind farm. Whilst there 
are many designs and manufacturers of wind turbine the most commonly 
seen is an upwind three bladed horizontal axis turbine.  

 
15. This assessment aims to consider the resource potential and deployment 

opportunities in Cornwall for wind energy.  
 
16. An initial assessment of renewable energy potential in Cornwall was 

completed in 2009 (the 2009 report).  The assessment looked at the 
resource potential and constraints within the County.  A copy of the 
report can be found at 
http://democracy.cornwall.gov.uk/mgConvert2PDF.aspx?ID=20021 

 
17. Since the completion of that assessment, a Renewable and Low-carbon 

Energy Capacity Methodology – Methodology for the English Regions was 
produced commissioned by the Department of Energy and Climate 
Change (DECC). (The DECC report). 

 http://www.decc.gov.uk/assets/decc/What%20we%20do/UK%20energy
%20supply/Energy%20mix/Renewable%20energy/ORED/1_2010030510
5045_e_@@_MethodologyfortheEnglishregions.pdf 

 
18. Both the above methodologies have been considered in the development 

of the resource methodology assessment set out below. 

2.2 Methodology 

 
 
Resource Constraints 
 
19. The wind resource assessment is a strategic spatial analysis of the 

potential to generate energy from the available wind resource in 
Cornwall. GIS mapping software has been used to create a series of 
layers that represent each constraint. The process started with the 
assumption that the entire area of Cornwall is being available for wind 
developments.  Easch constraint was then applied that restricted the 
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total area, thereby reducing the total potential. The process continued by 
applying all the constraints until only areas of the model that lied outside 
every constraint were left.  These areas delineate those with the most 
potential for wind development.   

2.3 Constraints 

20. When considering the constraints for onshore wind, the constraints are 
divided into three categories. These include resource, technical and 
environmental/social constraints. The constraints used in this study are 
summarised in Table 2-1 and are discussed in the following sections. The 
resource constraints will define the total resource. The technical 
constraints will define the technical resource i.e. where siting wind 
turbines is technically possible and economically viable. The 
environmental/social constraints will define the accessible resource. 

 

Resource Constraints Technical Constraints Environmental Constraints 

Minimum wind speed 
of 5.5m/s at 10m. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

150m road buffer (down to 
and including B roads). 
 
150m rail network buffer. 
 
20m river/watercourse 
buffer. 
 
100m buffer along WPD 33 
and 132 kV distribution 
grid 
 
No deployment in areas of 
geographical restriction 

400m noise buffer around 
residential properties. 
 
Special Protected Areas (SPA) 
 
Special Areas of Conservation 
(SAC) 
 
National Nature Reserves (NNR) 
 
Sites of Special Scientific 
Interest (SSSI) 
 
World Heritage Sites (WHS) 
 
Assessment of the landscape 
capacity for of wind and large 
scale PV development in 
Cornwall. 

Table 2-1: Summary of Constraints 

2.4 Resource Constraints 

 
21. The main source of information on the UK wind resource is the NOABL 

(National Oceanic and Atmospheric Administration Boundary Layer) wind 
speed database produced for the former Department of Trade and 
Industry. It can be found at the following link: 
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy
_mix/renewable/explained/wind/windsp_databas/windsp_databas.aspx 
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22. The database contains estimates of the annual mean wind speed 
throughout the UK at a height of 10m, 25m and 45m above ground level 
(agl). The database has a resolution of a 1km grid square.  

 
23. In order to identify a minimum economic wind speed, discussions were 

held with both academia and industry. A level of 5.5m/s at 10m above 
ground level was recommended.  

 
24. One limitation of the NOABL dataset is its resolution. Whilst a 1km 

square level allows a good estimate for the region to be obtained, this 
resolution does not allow for local topographical effects and surface 
roughness. Although using the 45m wind speed dataset would provide a 
closer estimate to the assumed hub height of this study, the minimum 
economic wind speed would need to be readjusted for wind shear effects, 
up to this level. As the wind shear is affected greatly by local topography 
and the surrounding environment (i.e. trees, walls, buildings etc) it is 
more appropriate to use the 10m dataset with a known minimum 
economic wind speed at the same level. Therefore, all grid squares with 
a wind speed below 5.5m/s at 10m height were removed from the 
dataset, resulting in Figure 2-1. 

 

 
© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 2-1: Map of Minimum Economic Wind Speed (5.5 m/s at 10m 
height). 
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2.5 Technical Constraints 

 
25. The Highway Agency Guidance ‘Wind Farms near Trunk Roads’ states that 

‘consideration of the risks associated with structural failure and ‘icing’ 
identifies the clear need to incorporate a safety margin in the offset 
between the trunk road boundary and the siting of a wind turbine. 
Commercial turbines should be set back a distance equal to their height + 
50 metres’. Under the Highway Agency’s definition a commercial wind 
turbine has a minimum output of 300kW and a rotor diameter of 30m. By 
this definition, the standard size turbine assumed for this study is 
considered a commercial turbine. Assuming that the tip height of the 
turbine in this study is 100m, the minimum set back distance from trunk 
roads is 150m. 

 
26. In Cornwall there are only two trunk roads: the A30 and the A38. The 

remainder of the road network is maintained by the Council. Although the 
Highway Agency’s guidelines only apply to trunk roads, they will also be 
applied to the remaining road network down to and including B roads. B 
roads were considered the smallest roads that any commercial vehicles 
(i.e. Lorries carrying turbine blades) would be able to manoeuvre down. In 
a previous study by Regen SW, a road set back distance was only applied 
down to A roads. This was decided from an economic point of view. If a 
turbine were to collapse or cause a blockage on an A road, there would be 
a significant disruption to traffic. A ‘B’ road was considered small enough 
that it would primarily be used by local traffic only and that the disruption 
would be minimal as alternative routes could be found1. However, for this 
study, safety is the main consideration and not economics. The B road 
network is just as extensive as the A road network and a road safety 
margin for both categories of road would provide the greater level of  on 
road safety grounds. 

 
27. Any disturbance to the rail network in Cornwall would be extremely 

problematic. However, Network Rail has no official policy on wind turbines 
near rail tracks. In discussion with Network Rail, it was agreed that the 
same minimum set back distance between a trunk road and a wind turbine 
would be applied to the rail network. Therefore, a minimum set back 
distance of 150m will be applied to the rail network.  

 
28. Rivers and watercourses should not present a significant problem to wind 

farms. Watercourses are generally found at the bottom of valleys whereas 
the best sites for wind farms are generally found at the top of a hill or 

                                                 
1 Personal communication with Regen SW, on Wednesday 16th September 09 
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valley. The two sites, generally, should not meet. However, they still need 
to be considered. The Environment Agency has confirmed that they have 
no problems with wind farms near watercourses. Their only restriction is 
that an embankment upper limit boundary of 20m be maintained along 
watercourses. This allows for general site access and maintenance. 

 
29. Whilst moisture content may affect ground conditions near watercourses 

and thus wind turbine foundation design, this is too great a level of detail 
for this study. Areas of high and medium probability flooding are also not 
an issue. Under ‘Planning Policy Statement 25: Development and Flood 
Risk’, Flood Zones 2, 3a and 3b all allow for essential infrastructure. From 
Table D.2: Flood Risk Vulnerability Classification, the definitions of essential 
infrastructure includes: utility infrastructure, including electrical generating 
power stations and grid and primary substations. Providing that all Flood 
Risk Assessment (FRA) requirements are met, there are likely to be no 
objections from the Environment Agency. Site developers can find the FRA 
minimum requirements in Annex E of PPS 25. Therefore, for the purpose of 
this study, Flood Zones 2, 3a and 3b can be ignored as the FRA 
requirements are too great a level of detail for this study and would need 
to be considered by an individual site developer.   

 
30. With regard to Ministry of Defence sites and the potential impact of wind 

turbines on radars, it is a requirement that the MoD are consulted on all 
proposals for wind turbines over 11m metres tip height or with a rotor 
diameter over 2 metres. There are no areas that specifically prohibit wind 
turbines and each turbine will be considered individually. It is therefore 
considered that it is not possible to have a constraint on certain areas with 
regard to this. 

 
31. The proximity of a wind farm to the electricity distribution grid can have a 

significant effect on economic cost. Whilst this report is not focusing on the 
economic potential, it is still discussed in brief. Electrical cabling is costly. 
100m of low voltage mains cable and ground works can cost between £50 
and £110 per metre2. The large variation in the cost is due to restoring any 
ground works to its original condition. Therefore, a wind farm needs to be 
as close as possible to a distribution line. However, it cannot be too close to 
a line in case a turbine collapses. Therefore, in order to maintain a safe 
separation limit without greatly increasing the costs of the cabling, a 
minimum separation distance of topple height will be applied. The standard 

                                                 
2 United Utilities Electricity Plc: Statement of Methodology and Charges for Connection to United 
Utilities Electricity Plc’s Electrical Distribution Network, [Online], Available: 
http://www.unitedutilities.com/Documents/ENW_-
_Statement_of_Methodology_and_Charges_for_Connection_to_Electricity_Distribution_Network_1_
Apr_09.pdf [24 Feb 10]. 
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size turbine used in this assessment is 100m to tip height so a 100m stand 
off from electricity grid lines (33 + 132 kv) is proposed. Whilst overhead 
line clearances can be found in the Energy Networks Association Technical 
Specification 43-8 Issue 3 (2004), there are none that apply to wind farms. 
Furthermore, a 100m clearance also mitigates any potential hazards that a 
crane may present in the construction, maintenance or decommissioning of 
a wind farm. 

 
32. In order to make sure that areas technically suitable for a wind farm are 

realistic, certain geographical constraints need to be applied. For example, 
there may be an area of forestry that meets all the technical constraints for 
a wind farm but it would not be sensible to build a wind farm in the middle 
of a forest. Therefore, it will be assumed that areas of forestry, rivers, 
watercourses, lakes and reservoirs will be excluded from those with 
potential for wind farm development.  

 
33. Figure 1-2 shows a map of the constraints as discussed so far. The white 

areas within the border of Cornwall, that do not contain any constraints, 
are technically suitable sites for a wind farm development. 

 
© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 2-2: Map of Technical Constraints 
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2.6 Environmental and Social Constraints 

34. The following International/National and local environmental designations 
were considered within this assessment: -  Special Protected Areas, Special 
Areas of Conservation, Sites of Special Scientific Interest, National Nature 
Reserves and The Cornwall and West Devon Mining Landscape World 
Heritage Site.  Due to the importance of these designations, it is assumed 
that for the purposes of this assessment, no wind turbines will be 
developed within these designations. 

 
35. There are no RAMSAR sites identified in Cornwall. 

 
Noise 
 
36. There are two sources of noise generated from wind turbines: mechanical 

noise and aerodynamic noise. Over the past twenty years, there have been 
significant reductions in the noise generated by the mechanics of turbines 
(i.e. gearboxes etc) but wind turbines still generate some noise. In order to 
adequately protect residential properties from noise generation, the former 
Department for Trade and Industry, established a Working Group on Wind 
Farm Noise. The working group produced a report making 
recommendations for noise restrictions.  

 
37. The Working Group’s report ‘The assessment of and rating of noise from 

wind farms’ makes reference to the experience of mainland Europe and 
concludes that there is unlikely to be significant noise problems for 
residential properties further than 400m from a wind turbine. However, it is 
recognised that factors such as topographical effects mean that a minimum 
separation distance of 400m cannot be relied upon to provide adequate 
protection in all cases. A noise restriction of 35-40dB at a property is the 
preferred method of protection3. For the purpose of this study however, the 
minimum separation distance (of 400 metres) will be used with the 
understanding that any further site specific studies will need to use noise 
limits rather than a separation distance.  

 
38. The 400m noise buffer will be applied to every place of residency where 

there may be a potential for disturbing sleep. This includes homes, hotels, 
inns, hospitals, hospices, holiday cottages, holiday parks and jails. The 
400m buffer is applied to the address point of each of these types of 

                                                 
3 Department for Business, Enterprise & Regulatory Reform, The assessment of and rating of noise 
from wind farms [Online], available: 
http://webarchive.nationalarchives.gov.uk/+/http://www.berr.gov.uk//energy/sources/renewables/expl
ained/wind/onshore-offshore/page21743.html [22 Jul 09] 
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properties, which are held by Cornwall Council. The noise buffer is not 
applied to business or commercial premises. 

 
 

 
© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 2-3: Map of the Environmental and Social Constraints 
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Figure 2-4 Unconstrained Areas for Wind Turbines in Cornwall (not including landscape 
designations). 

 
 
 
Landscape Constraints 
 
39. Under Planning ‘Policy Statement 7: Sustainable Development in Rural 

Areas’ it is identified that Areas of Outstanding Natural Beauty and 
National Parks have been confirmed by the Government as having the 
highest status of protection in relation to landscape and scenic beauty.4 
There are no National Parks in Cornwall.  

 
40. Cornwall Council recently commissioned a study to assess the sensitivity 

of the landscape to on-shore wind and large scale photovoltaic 
development5.  The study assesses the sensitivity of the Cornwall 
landscape to wind farms and solar PV developments. The assessment 

                                                 
4 Planning Policy Statement 7: Sustainable Development in Rural Areas, page 13, paragraph 21 
[Online], Available: http://www.communities.gov.uk/publications/planningandbuilding/pps7 [24 Feb 
10]. 
5A Landscape Sensitivity Study of On-shore Wind & Large-Scale Photovoltaic 
Development in Cornwall (Land Use Consultants, 2011)  
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includes landscape recommendations on the appropriate density and 
scale of future development (wind and solar PV) within each of the 
county’s 40 Landscape Character Areas6. 

 
41. Although the study does not totally preclude wind power development in 

any area, certain areas are defined as ‘a landscape without wind energy 
development(s)’ as they are considered highly sensitive and are not 
generally considered appropriate for large scale turbines and wind farms. 

 
42. A large proportion of Cornwall is identified as a landscape with occasional 

wind farms and a number of limited areas as areas that have potential as 
‘landscapes with windfarms’.   

 
43. There are three Landscape Character Areas in Cornwall that fall under 

the category of ‘landscapes with wind farms’.  These areas include 
Newlyn Downs; St Breock Downs and the Delabole Plateau.  For the 
purposes of this assessment it has been assumed that 65% of the land 
area unconstrained by resource availability, technical and 
social/environmental factors and falling within these Landscape 
Character Areas are appropriate for wind farm development up to a scale 
of up to 100 metres. This assumption has been included to reflect the 
fact that, while these landscapes are such that they can accommodate 
groups of large turbines without significantly altering the character, some 
separation will be required between the wind farms to prevent their 
character being altered by the cumulative wind development.  A density 
factor has been assumed rather than alternative approaches such as 
separation distances between wind farms, because it is not possible to be 
precise about cumulative impacts until the details of each development 
are known.  Assumptions regarding the separation distance between 
individual wind turbines (the distance required to prevent a wind turbine 
interfering with the performance of another) are outlined within the 
‘further assumptions’ section below. 

 
44. There are Five Landscape Character Areas that are considered suitable 

for medium sized clusters of wind turbines (outside the AONB). These 
are St Austell or Hensbarrow China Clay Area; Upper Tamar and Ottery 
Valleys; Fal Ria,Truro and Falmouth; St Austell Bay and Luxulyan Valley.  
For the purpose of this assessment it has been assumed that 10% of the 
unconstrained areas within these Landscape Character Areas will be 
appropriate for wind farm development.  A large number of Landscape 
Character Areas as categorised in the table overleaf are considered 

                                                 
6 Landscape Character Areas Cornwall and the Isles of Scilly Landscape Character Study 
2005 - 2007 
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appropriate only for occasional wind farms (single turbines or small 
clusters). For the purpose of this assessment it is assumed that 5% of 
unconstrained areas in such Landscape Character Areas could be 
developed for wind power.  A number of Landscape Character Areas 
including Bodmin Moor, North Cornwall Coast and the West Penwith 
North and West Coastal Strip are in general considered appropriate for 
small wind turbines only.  These areas are categorised as ‘landscapes 
without wind farms’ (this category may include occasional very small 
turbines associated with existing buildings)’.  Within these areas it is 
assumed that the small number/scale of wind power development will 
not provide a significant contribution to the potential installed capacity 
for the purpose of this assessment.  

 
 

 
Figure 2-5 Cornwall Landscape Sensitivity Study - Overall sensitivity assessment results for 
wind energy development. 
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2-2 Potential for wind farm development considering landscape impact. 

Name of Landscape 
Character Area 

Unconstrained 
Area 
(hectares) Landscape Categories  

% of 
unconstrained 
area considered 
appropriate for 
wind farm 
development 

Potential 
area in 
hectares 
considered  

CA14 Newlyn Downs 1169 
A landscape with 
windfarms 65 759.85 

CA18 St Breock Downs 857 
A landscape with 
windfarms 65 557.05 

CA36 Delabole Plateau 1219 
A landscape with 
windfarms 65 792.35 

CA17 St Austell or Hensbarrow 
China Clay Area 455 

A landscape with 
occasional wind farms 
(up to medium size 
clusters) 10 45.5 

CA31 Upper Tamar and Ottery 
Valleys 630 

A landscape with 
occasional wind farms 
(up to medium size 
clusters) 10 63 

CA33 Camel and Allen Valleys 675 

A landscape with 
occasional wind farms 
(up to medium size 
clusters) 10 67.5 

CA39 St Austell Bay and 
Luxulyan Valley 327 

A landscape with 
occasional wind farms 
(up to medium size 
clusters) 10 32.7 

CA01 West Penwith South 
(Lands End to Newlyn) 437 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 21.85 

CA04 Mount's Bay 64 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 3.2 

CA05 St Ives Bay 2 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 0.1 

CA06 Mount's Bay East 290 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 14.5 

CA07 South Lizard Peninsula 622 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 31.1 

CA08 North East Lizard 
Peninsula 143 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 7.15 

CA09 Helford Ria 69 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 3.45 

CA10 Carmenellis 223 
A landscape with 
occasional wind farms 5 11.15 
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(single turbines or small 
clusters) 

CA11 Redruth, Camborne and 
Gwennap 42 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 2.1 

CA13 Fal Ria,Truro and 
Falmouth 691 

A landscape with 
occasional wind farms 
(up to medium size 
clusters) 5 34.55 

CA15 Newquay and 
Perranporth Coast 289 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 14.45 

CA16 Mid Fal Plateau 367 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 18.35 

CA19 Trevose Head and 
Coastal Plateau 301 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 15.05 

CA20 Mid Cornwall Moors 277 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 13.85 

CA21 Fowey Valley 132 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 6.6 

CA22 South East Cornwall 
Plateau 1520 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 76 

CA24 Seaton River Valley 91 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 4.55 

CA25 Lynher and Tiddy River 
Valleys 163 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 8.15 

CA26 East Cornwall and Tamar 
Moorland Fringe 649 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 32.45 

CA28 North Coast- Reskeage 
Downs 124 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 6.2 

CA29 Middle Tamar Valley 14 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 0.7 

CA30 Kit Hill 0 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 0 

CA34 Camel Estuary 289 A landscape with 5 14.45 
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occasional wind farms 
(single turbines or small 
clusters) 

CA35 Kellan Head to Millook 
Haven Coast 420 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 21 

CA37 Western Culm Plateau 2173 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 108.65 

CA38 Bude Basin 782 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 39.1 

CA40 Gerrans, Veryan and 
Mevagissey Bays 998 

A landscape with 
occasional wind farms 
(single turbines or small 
clusters) 5 49.9 

CA02 West Penwith North and 
West Coastal Strip 188 

A landscape without 
wind farms (this 
category may include 
occasional very small 
turbines associated with 
existing buildings) 0 0 

CA03 Penwith Central Hills 1112 

A landscape without 
wind farms (this 
category may include 
occasional very small 
turbines associated with 
existing buildings) 0 0 

CA12 St Agnes 0 

A landscape without 
wind farms (this 
category may include 
occasional very small 
turbines associated with 
existing buildings) 0 0 

CA23 Looe Valley Rvers 171 

A landscape without 
wind farms (this 
category may include 
occasional very small 
turbines associated with 
existing buildings) 0 0 

CA27 Lower Tamar and Tavy 
Rivers 0 

A landscape without 
wind farms (this 
category may include 
occasional very small 
turbines associated with 
existing buildings) 0 0 

CA32 Bodmin Moor 5388 

A landscape without 
wind farms (this 
category may include 
occasional very small 
turbines associated with 
existing buildings) 0 0 

396.96 MW Potential Installed Capacity for wind 
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2.7 Further Assumptions 

45. The number of turbines that can be accommodated within each 
unconstrained area is the maximum wind turbine density.  The maximum 
wind turbine density is based on a minimum separation distance between 
each turbine with a 6x4 rotor diameter ellipse facing the prevailing wind 
direction. For Cornwall, the prevailing wind direction is the South West. 
An explanation of minimum separation distance based on rotor diameter 
can be found on page 161 of Planning for Renewable Energy: A 
Companion Guide to PPS22. Based on the size of the turbine used in this 
study, the maximum wind turbine density is 6 turbines per km2 or 
13.8MW per km2.  Note that the density factor applied to take account of 
cumulative landscape impact (see paragraph 43) is applied after the 
maximum density for each unconstrained area is calculated. 

 
46. By sequentially removing each level of constraint, small areas of 

potential will start to appear. However, to ensure the remaining areas 
are feasible, all sites with an area less than 250m2 will be removed. This 
is the minimum area required for a wind turbine foundation based on a 
hexagonal foundation with a width of 17.5m. 

 
47. Once an installed capacity based on the area has been calculated, the 

annual energy production will be calculated from the following equation: 
 
48. Annual Energy Production = Installed Capacity x 8760 x Capacity Factor 
 
49. For the UK, the typical capacity factor for a wind turbine is 0.3. 7 There 

are 8760 hours per annum. 
 

2.8 Results 
 
Technically and Environmentally Acceptable Sites 
 
50. Wind Resource 36% of the county is considered to be below the 

economically viable wind resource.  However this leaves 64% or 227,215 
hectares of the county viable in terms in wind speed. 

 
51. Once technical and environmental/social (not including landscape) 

constraints have been applied, the potential resource is considered to be 
a total area of 234 km2.  

                                                 
7 Planning for Renewable Energy: A Companion Guide to PPS22, [Online], Available: 
http://www.communities.gov.uk/publications/planningandbuilding/planningrenewable [24 Feb 10]. 
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52. The ‘Landscape Sensitivity to On-Shore Wind Energy & Large-Scale 

Photovoltaic Development in Cornwall’  has been used to assess the 
potential for wind turbines within the Cornish Landscape.   

 
53. Landscape Character Areas that are considered highly sensitive to wind 

turbines are not considered appropriate for large scale wind turbines and 
are therefore considered to be constrained.  Unconstrained sites in these 
locations are therefore discarded.  Areas with a moderate-high sensitivity 
to wind farm developments have been calculated with 5% of the 
unconstrained area having potential for wind farm development (5% 
density factor).  Areas within a moderate sensitivity to wind development 
have been calculated with a 10% density and areas with a low-moderate 
sensitivity have been calculated with a 65% density factor. 

 
 

2-3 Summary of Total Average Yearly Generation Capacity Potential from Wind in Cornwall 

Potential constrained installed capacity (MW) 396.96 

Average capacity factor of technology 0.3 

Potential GWh per year  1043.21 

Potential energy produced in thousand tonnes of oil 
equivalent per year. 

89.7 

List of Layers 

2-4 List of layers 

GIS Layer Category Source 
Wind speeds @ 

10m 
Resource BERR/DECC 

Address Points Residential Cornwall Council 
Roads Transport 

Infrastructure 
Cornwall Council 

Railway Network Transport 
Infrastructure 

Cornwall Council 

33kV, 132kV 
Distribution Grid 

Electricity 
Distribution 

Western Power 
Distribution 

Rivers Geographical OS MasterMap 
Inland Waters Geographical OS MasterMap 

Special Protected 
Areas 

Environmental English Nature 

Special Areas of 
Conservation 

Environmental English Nature 
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Sites of Special 
Scientific Interest 

Environmental Natural England 

World Heritages 
Sites 

Cultural Heritage Cornwall Council 

Table 2-5: Summary of the GIS layers used in the wind assessment. 
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3 Biomass – Energy Crops 

3.1 Background 
54. The definition of energy crops are crops that are grown specifically for 

energy production. The biomass is typically then combusted to heat 
water to produce steam for either electricity or heat production or 
processed through a combined heat and power plant. 

 
55. For this study, energy crops are taken to mean Miscanthus and Short 

Rotational Coppice (SRC).  Biomass arising from forestry residue will be 
discussed in a separate chapter. When used, a biomass plant will refer to 
an energy production facility, such as a boiler.  

 
56. At the time of writing this report, there were no biomass plants in 

Cornwall producing electricity. According to the ‘2011 Survey of 
renewable electricity and heat projects in South West England’8, there is 
a potential for 8.5 MW of heat from biomass in Cornwall and the Isles of 
Scilly. However, this is predominantly from small scale woodchip or pellet 
boilers.  

3.2 Methodology 
57. With the onshore wind assessment, a wind turbine would be sited where 

the resource was available. With biomass, although the resource could 
be spread over a considerable area it would feed one or a small number 
of plant.  This methodology will not calculate where the best location for 
a biomass plant is but instead, where the resource could potentially be 
grown. Once the total potential yield has been calculated, the potential 
energy production can be calculated. Furthermore, when the areas of 
potential biomass growth have been identified, it may be possible to 
indicate broadly an appropriate location or localities for plant 
development.  Areas for plant development are however not considered 
as part of this resource assessment. 
 
The biomass assessment will use GIS software to map the resource 
constraints. These constraints are shown in the table below. 
 
When considering the constraints for energy crops, the constraints were 
divided into three categories. These included resource, technical and 
environmental/social constraints. The constraints used in this study are 
summarised in Table 3-1 and are discussed in the following sections.  

                                                 
8 2011 annual survey;Renewable electricity and heat projects in south west England. 
http://regensw.s3.amazonaws.com/regen_2011_survey_web_0deeec813256ce4c.pdf 
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Resource Constraints Technical Constraints 
Environmental/Social 

Constraints 

Only ALC grades 1, 2 
and 3 are suitable for 
biomass growth 
 
Energy Content : 

• Miscanthus – 
17.3 
GJ/tonne 

• SRC – 18.6 
GJ/tonne 

 
 
 
 
 
 
 
 
 
 

Crops only grown on areas of 
arable land 
 
Miscanthus is the dominant 
crop 
 
SRC will be grown in areas 
where average wind speed is 
greater than 7m/s at 10m agl 
 

Special Areas of Conservation 
(SAC) 
 
Special Protected Areas (SPA) 
 
Sites of Special Scientific 
Interest (SSSI) 
 
Scheduled Monuments (SM) 
 
World Heritage Sites (WHS) 
 
National Nature Reserves 
(NNR) 
 
Local Nature Reserves (LNR) 
 
Parks and Gardens 
 
Historic Battlefields 
 
No growth in areas of High 
Sensitivity to Biomass 

Table 3-1: Summary of Constraints 

3.3 Resource Constraints 
58. The Agricultural Land Classification (ALC) is the Department for 

Environment, Food and Rural Affairs (DEFRA) system of classifying 
agricultural land quality. The quality of the land is based on 
characteristics, such as soil depth, structure, chemicals and stoniness. 
The system divides the land into five grades of quality, with one being 
the highest and five being the lowest. Furthermore, grade 3 can be split 
into two sub grades called 3a and 3b. More information on the details of 
how the classifications are graded can be found on the DEFRA’s website9. 
It has been assumed that grades one to three, including sub grades 3a 
and 3b, are suitable for the growing of biomass. The definition of grade 
four is ‘Poor Quality Agricultural Land: land with severe limitations which 
significantly restrict the range of crops and/or level of yields’. 

 
59. In May 2007, DEFRA published the UK Biomass Strategy, which provides 

a framework for the sustainable development of biomass for heat and 

                                                 
 
9 Department for Environment, Food and Rural Affairs: Agricultural Land Classification information, 
[Online], Available: http://www.defra.gov.uk/foodfarm/landmanage/land-use/index.htm [06 Aug 09]. 



- 29 - 

power, transport fuels and industrial products. The strategy outlines 
current EU and UK Government policies and explains how these operate 
to develop the use of biomass as a whole10. In this paper it quantifies the 
existing UK biomass resource and more importantly the potential yields. 
It estimates that the potential yield for Miscanthus is 10-14 dte/ha (dry 
tonnes equivalent per hectare). For SRC, it estimates 6-10 dte/ha. When 
biomass is harvested it typically has moisture content. The moisture 
content of a feed stock to a biomass plant can significantly affect the 
plant’s production of energy. If the moisture content is too high, it needs 
to be dried. However, by estimating the potential yield in its dry tonne 
equivalent, it eliminates the need to calculate the effect of moisture 
content when estimating the potential energy generation from biomass. 
Therefore, a single hectare in reality would likely produce more than, for 
example, 10-14 tonnes of Miscanthus.  

 
60. Based on the potential yields of biomass and the agricultural land 

classifications, it will be assumed that each grade of classification will be 
given a potential yield based on an equal distribution of yield and the 
weight of the grade. It will be assumed that sub grades 3a and 3b result 
in the same crop yield as grade 3. The potential crop yields for each 
grade are summarised in Table 3-2. 

 
Crop Yields (dte/ha/yr) Agricultural Land 

Classification Miscanthus Short Rotational 
Coppice 

Grade 1 14 10 
Grade 2 12 8 
Grade 3 10 6 

Table 3-2: Summary of Crop Yields Based on ALC 

61. The energy content of both Miscanthus and SRC is defined within the UK 
Biomass Strategy. It states that the energy content of Miscanthus and 
SRC is 17.3 GJ/tonne and 18.6 GJ/tonne respectively. 

 
62. Figure 3-1 shows a map of the Agricultural Land Classifications that are 

assumed to be suitable for growing biomass. Areas of sub grades 3a and 
3b are included within grade 3. 

                                                 
10 Department of Energy and Climate Change, UK Biomass Strategy, [Online], Available: 
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/explained/bi
oenergy/policy_strat/policy_strat.aspx [24 Feb 10] 
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© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 3-1: Map of Agricultural Land Classification 

3.4 Technical Constraints 
63. When considering where was suitable for growing biomass crops, a 

problem was found with assuming crops can be grown in ALC grades 1 to 
3. Not all the land within the ALC was suitable. For example, although 
urban areas were themselves a category within the classification system, 
not all urban land was removed. Therefore, in order to complement the 
ALC, the areas suitable for growing biomass crops would need to be 
further restricted by land coverage.  

 
64. In 1995, Cornwall County Council worked together with the Cornwall 

Wildlife Trust for the Cornwall LIFE Project. The project was funded by 
the European Commission’s LIFE fund. One of the objectives of the 
project was the update of the complex land cover data sets. As a result, 
a GIS map of all arable land was created. Although the data is based on 
1995 land coverage, it will be assumed that the arable land has not 
significantly changed. Therefore, instead of using the process of trying to 
identify the arable land, the map of actual arable land will be combined 
with the ALC to identify the locations of potential biomass growth.    

 
65. It will be assumed that of the two crops Miscanthus will be the dominant 

crop choice. Despite SRC having a higher energy content, Miscanthus has 
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a considerably higher yield, not just in terms of tonnes per hectare but 
once established can be harvested every year. SRC can only be 
harvested every two to three years.  

 
66. In both the ‘REvision 2010: Developing sub regional renewable electricity 

targets for the SW’11 and ‘Plymouth Renewable Energy Strategic Viability 
Study’12 SRC is considered the more suitable crop in areas considered too 
exposed for Miscanthus. Areas too exposed for Miscanthus are defined by 
areas with a mean wind speed above 7m/s. Therefore, as the average 
wind speed at 10m above ground level was previously mapped in the 
wind assessment, it will be assumed that SRC will be grown in areas with 
a mean wind speed of 7m/s at 10m above ground level. 

 

© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 3-2: Map of Arable Land and Wind Speeds greater than 7 m/s 

3.5 Environmental/Social Constraints 
67. In Planning Policy Statement 22: Renewable Energy, a number of 

environmental constraints are highlighted that apply to generic 
renewable energy developments. However, no specific constraints are 

                                                 
11 ‘REvision 2010: Developing sub regional renewable electricity targets for the SW’ 
http://www.oursouthwest.com/revision2010/ 
12 Plymouth Renewable Energy Strategic Viability Study’ 
http://www.google.co.uk/search?hl=en&safe=active&biw=1003&bih=592&q=Plymouth+Renewable+
Energy+Strategic+Viability+Study%E2%80%99&btnG=Search&aq=f&aqi=&aql=&oq= 
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mentioned for biomass from energy crops in the technical appendix of 
the companion guide.  

 
68. Despite this, the following designations have been identified as areas 

where biomass crops will not be grown: Special Areas of Conservation 
(SAC), Special Protected Areas (SPA), Sites of Special Scientific Interest 
(SSSI), Scheduled Monuments (SM), World Heritage Sites (WHS), 
National Nature Reserves (NNR) and Local Nature Reserves (LNR). It is 
considered that although biomass crops do not affect the surrounding 
environment, as say a wind turbine, it can still have a significant impact. 
The effects of a large scale uptake of biomass crops, on the surrounding 
ecology, are still yet unknown. Therefore, it is important to maintain the 
protection of environmentally important areas.  

 
69. As well as the above designations, Parks & Gardens and Historic 

Battlefields are mentioned as constraints for generic renewable 
developments in PPS 22. It is considered that these two designations 
would be significantly altered if agricultural processes were applied. 
Therefore, they will be considered as a constraint for the growth of 
biomass crops.  

 
70. In 2004 Land Use Consultants and CAG Consultants prepared the 

‘Cornwall Sustainable Energy Project: Planning Guidance’ for Cornwall 
County Council and the Cornwall Sustainable Energy Partnership. The 
appendices of the report contain an assessment of the sensitivity of 
Cornwall’s Landscape Character Areas to biomass crops. The assessment 
gives each character area a rating of sensitivity that ranges from low, 
moderate-low, moderate, moderate-high and high. It will be assumed 
that there is no growth of biomass crops in areas of high sensitivity. 
There are 28 character areas in Cornwall, of which 8 are designated with 
a high sensitivity. Since the report, the Landscape Character Areas have 
been updated. However, no new assessment has been done since. 
Therefore, the constraint of no growth in areas of high sensitivity to 
biomass will be based on the 2004 Landscape Character Areas.   
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© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 3-3: Map of Environmental and Social Constraints 

3.6 Further Assumptions 
71. As yet, there are no formal restrictions on growing biomass crops in 

Areas of Outstanding Natural Beauty or Heritage Coasts. The recently 
adopted Management Plan 13 produced by the Council’s AONB team 
recognises the potential for growing energy crops in AONB’s but 
appropriate management needs to be in place to safeguard the character 
and biodiversity of these designated areas. Therefore, they were not 
included in the Environmental and Social Constraints. However, for 
future reference they will be mapped as a potential constraint after the 
accessible resource has been identified in case this assumption changes. 

 
72. Once the areas of potential biomass growth have been identified, the 

potential generation for energy crops can be calculated from the 
following equations: 

 
73. Gross Capacity (MW) = Yield (dte/ha) x Energy Content (GJ) x 0.277 

i. 8760 
 
74. 0.277 is a conversion factor that converts the units of energy content 

from GJ to MWh. There are 8760 hours per annum. 
 

                                                 
13 Cornwall Area of Outstanding Natural Beauty Management Plan 2011-2016. http://www.cornwall-
aonb.gov.uk/management-plan/documents/ManagementPlanSection1.pdf 
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75. Net Electrical Capacity (MW) = Gross Capacity x 0.24 
 
76. Net Heat Capacity (MW) = Gross Capacity x 0.56 
 
77. The figures 0.24 and 0.56 are the assumed electrical and heat 

conversion efficiencies respectively. These figures assumed a combined 
heat and power biomass plant with a typical overall conversion efficiency 
of 80%.  

3.7 Results 
78. As previously mentioned, the two levels of resource that are of 

importance are the technical and accessible resource. However, for this 
section of the report they will be referred to differently. The technical 
resource will be referred to as unconstrained. The accessible resource 
will be referred to as constrained. The accessible resource with the extra 
constraints will be referred to as all constraints. 

3.8 Unconstrained  
79. The yield results of the unconstrained resource are summarised in Table 

3-3 and the areas of suitable growth are shown in Figure 3-4. 

Table 3-3: Summary of Unconstrained Yield Results 

 

Miscanthus SRC ALC Grade 
Area (ha) Yield (dte/yr) Area (ha) Yield (dte/yr) 

1 166.0 2,324 0 0 
2 9,046.7 108,560.4 225.8 1,806.4 
3 39,708.4 397,084 2,959.2 17,755.2 
Total 48,921.1 505,644.4 3,185.0 19,561.6 
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© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 3-4: Map of unconstrained suitable areas for biomass crops 

3.9 Constrained  
80. The yield results of the constrained resource are summarised in Table 3-

4 and the areas of suitable growth are shown in Figure 3-5. 
 

Miscanthus SRC ALC Grade 
Area (ha) Yield (dte/yr) Area (ha) Yield (dte/yr) 

1 41.6 582.4 0 0 
2 6,882.6 82,591.2 26.2 209.6 
3 26,850.1 268,501 973.9 5,843.4 
Total 33,774.3 351,674.6 1,000.1 6,053 

Table 3-4: Summary of Constrained Yield Results 
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© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 3-5: Map of constrained suitable areas for biomass crops 

3.10 All Constraints  
81. The yield results of the fully constrained resource are summarised in 

Table 3-5 and the areas of suitable growth are shown in Figure 3-6. 
 

Miscanthus SRC ALC Grade 
Area (ha) Yield (dte/yr) Area (ha) Yield (dte/yr) 

1 41.6 582.4 0 0 
2 4,923.3 59,079.6 25.4 203.2 
3 21,573.8 215,738 402.5 2,415 
Total 26,538.7 275,400 427.9  2,618.2 

Table 3-5: Summary of All Constraints Yield Results 
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© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 3-6: Map of fully constrained suitable areas for biomass crops 

3.11 Summary 
82. Figures 3-7 and 3-8 summarise the total yields of Miscanthus and SRC 

for each level of constraint. 
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Figure 3-7: Summary of Total Miscanthus Yield 
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Figure 3-8: Summary of Total SRC Yield 

83. Table 3-6 summarises the potential generation from biomass crops, 
based on the assumption that 100% of the available land can be 
converted to growing the identified biomass crop. 

 

100% of Available Land 
Gross 
Annual 
Available 
Energy 

Gross 
Capacity 

Net 
Electrical 
Capacity Net Heat Capacity

Net Annual 
Energy 

  GWh MW MWe MWth GWh 
Unconstrained 2523.9 288.11 69.15 161.34 605.73 
Constrained 1716.4 195.94 47.03 109.73 411.95 
All Constraints 1333.2 152.20 36.53 85.23 319.98 

Table 3-6: Summary of Potential Generation from 100% of Available Land 

84. The net annual energy is calculated by multiplying the net electrical 
capacity with the total number of hours per annum. Whilst assuming 
100% of all arable land is available for biomass would provide the 
maximum biomass potential, it would not be realistic. It is assumed that 
a 5-10% uptake of arable land would in all likelihood be socially 
acceptable. In the paper ‘REvision 2010: Developing sub regional 
renewable electricity targets for the SW’ 14 a 5% uptake of land is 
assumed. It is also the equivalent to half of the 10% of farm land 
available as set aside. Tables 3-7 and 3-8 summarise the potential 
generation based on 5 and 10% of the available land.  

 
 
 

                                                 
14 ‘REvision 2010: Developing sub regional renewable electricity targets for the SW’ 
http://www.cse.org.uk/projects/view/1013 
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5% of Available Land 
Gross 
Annual 
Available 
Energy 

Gross 
Capacity 

Net 
Electrical 
Capacity 

Net Heat 
Capacity Net Annual Energy 

  GWh MW MWe MWth GWh 
Unconstrained 126.2 14.4 3.5 8.1 30.29 
Constrained 85.8 9.8 2.4 5.5 20.60 
All Constraints 66.7 7.6 1.8 4.3 16.00 

Table 3-7: Summary of Potential Generation from 5% of Available Land 

 

10% of Available Land 
Gross 
Annual 
Available 
Energy 

Gross 
Capacity 

Net 
Electrical 
Capacity 

Net Heat 
Capacity Net Annual Energy 

  GWh MW MWe MWth GWh 
Unconstrained 252.39 28.81 6.91 16.13 60.57 
Constrained 171.64 19.59 4.70 10.97 41.19 
All Constraints 133.32 15.22 3.65 8.52 32.00 

Table 3-8: Summary of Potential Generation from 10% of Available Land 

85. Figures 3-9 and 3-10 show the net electrical and heat capacity for each 
level of constraint, based on 5 and 10% of available land. 
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Figure 3-9: Summary of Net Electrical Capacity 
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Figure 3-10: Summary of the Net Heat Capacity 

 
86. The graphs above clearly show that biomass has the potential to 

contribute to a significant amount of future electrical and heat production 
in Cornwall. Even at the most constrained level if 10% of available land 
is used some 3.65 MW of electricity and 8.52 MW of heat could be 
produced annually.  

3.12 List of Layers 
 

GIS Layer Category Source 
Agricultural Land 

Classificatio
n 

Resource DEFRA 

Arable Land Resource Cornwall Council 
Wind Speed @ 

10m 
Resource BERR 

Special Protected 
Areas 

Environmental English Nature 

Special Areas of 
Conservatio
n 

Environmental English Nature 

Sites of Special 
Scientific 
Interest 

Environmental Natural England 

Scheduled 
Monuments 

Environmental English Heritage 

World Heritages Environmental Cornwall Council 
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Sites 
National Nature 

Reserves 
Environmental English Nature 

Local Nature 
Reserves 

Environmental English Nature 

Parks and 
Gardens 

Environmental English Heritage 

Historic 
Battlefields 

Environmental English Heritage 

Area of 
Outstandin
g National 
Beauty 

Environmental Cornwall Council 

Heritage Coast Environmental Cornwall Council 
2004 Landscape 

Character 
Areas 

Landscape 
Sensitivity 

Cornwall Council 

Table 3-9: Summary of the GIS layers used in the energy crop assessment 
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4 Biomass – Forestry Residue 

4.1 Background 
89. Forestry residue is the waste generated from the management of 

woodland. This is produced from brashings and thrashings, toppings and 
loppings, thinnings etc.  

 
90. For this assessment, forestry residue will be assumed to come from only 

existing woodland management. Whilst some forestry in Cornwall may be 
chopped down for timber, it will be assumed that no wood in Cornwall 
will be diverted from its original purpose. 

 
91. As previously mentioned, according to the ‘2011 Survey of renewable 

electricity and heat projects in South West England’15, there is 8.5 MW 
thermal energy from biomass in Cornwall and the Isles of Scilly. This is 
predominantly from small scale woodchip or pellet boilers.  

4.2 Methodology 
92. The methodology for the forestry residue assessment is very similar to 

the energy crop assessment but considerably simpler. As with the 
previous biomass assessment the resource could be spread over a 
considerable area compared to where a single biomass plant is sited. 
Therefore, this methodology will not be calculating where the best 
location for a biomass plant is but instead will be calculating where the 
resource is located. Once the total potential yield has been calculated, 
the potential energy production can be calculated. Unlike the previous 
biomass assessment, the resource is not grown specifically for energy 
production. This means that the location of a biomass plant will be 
limited to where the resource is located. 

 
93. The forestry residue potential will be calculated using a very simple GIS 

spatial analysis. Unlike the previous assessments there are no 
constraints to be applied to the total potential. This will be discussed in 
more detail in the following section. Instead, the total potential will be 
calculated by multiplying the total area of forestry by a fixed yield. Once 
the total yield has been calculated, the potential energy production can 
be calculated. 

                                                 
15 2011 annual survey;Renewable electricity and heat projects in south west England.  
http://regensw.s3.amazonaws.com/regen_2011_survey_web_0deeec813256ce4c.pdf 
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4.3 Assumptions 
94. For this assessment the total available resource will be calculated from 

Forestry Commission woodland and ancient semi-natural woodland. 
 
95. From the report ‘REvision 2010: Developing sub regional renewable 

electricity targets for the SW’16 it is assumed that the sustainable 
woodland resource is to be brashings only from ongoing management of 
the woodland. This will result in a potential yield of 2dte/ha/yr (dry 
tonnes equivalent per hectare per year), regardless of type or size of 
woodland. This assumption is also used in the ‘Plymouth Renewable 
Energy Strategic Viability Study’17 by the Centre for Sustainable Energy 
and ‘A Resource Audit and Market Survey of Renewable Energy Resource 
in Cornwall’ 18 by CSMA Consultants Ltd. 

 
96. As this assessment is assuming the forestry residue is arising from 

ongoing management of woodland, then there is no need to assume 
restrictions based on environmental designations. The residue already 
exists and is just being diverted to a new end process. There is no 
significant change to the woodland by collecting forestry residue and the 
management of woodland helps maintain the ecology of the woodland. 

 
97. From the ‘Analysis of biomass residues potential for electrical energy 

generation in Albania’ the energy content of forestry residue is 16.6 
GJ/tonne19.  

 
98. Once the total yield has been calculated, the potential generation from 

forestry residue can be calculated from the following equations: 
 
Gross Capacity (MW) = Yield(dte/ha/yr x Energy Content(GJ) x 0.277 
8760 
 
0.277 is a conversion factor that converts the units of energy content from GJ 

to MWh. There are 8760 hours per annum. 
 
Net Electrical Capacity (MW) = Gross Capacity x 0.24 
                                                 
16 REvision 2010: Developing sub regional renewable electricity targets for the SW’ 
http://www.cse.org.uk/projects/view/1013 
17 Plymouth Renewable Energy Strategic Viability Study’ 
http://www.plymouth.gov.uk/070416,_plymouth_renewables_study_-_final_version_march_2007-
2.pdf 
18 A Resource Audit and Market Survey of Renewable Energy Resource in Cornwall’ 
http://www.reoc.info/files/reoc_pdf_complete_brochure_201207.pdf 
19 Karaj, Sh. Rehl, T. Leis, H. & Muller, J. (2010) ‘Analysis of biomass residue potential for electrical 
energy generation in Albania’, Renewable and Sustainable Energy Reviews, vol. 14, issue 1, 
January, pp. 493-499. 



- 44 - 

 
Net Heat Capacity (MW) = Gross Capacity x 0.56 
 
The figures 0.24 and 0.56 are the assumed electrical and heat conversion 

efficiencies respectively. These figures assumed a combined heat and 
power biomass plant with a typical overall conversion efficiency of 80%.  

4.4 Results 

Total Woodland (Area > 2 ha) 

99. In order to assess what proportion of Cornwall’s total woodland is made 
up of Forestry Commission woodland and ancient semi-natural woodland, 
the total resource needs to be identified. According to the report ‘A 
Resource Audit and Market Survey of Renewable Energy Resource in 
Cornwall’ the majority of woodlands in Cornwall cover an area between 2 
and 5 ha. Therefore, all woodlands over 2 ha were identified.  

 
100. Based on data extracted from MasterMap, there are a total of 11,150 ha 

of woodland greater than 2ha. This is equivalent to a gross power output 
of 11.7MW. Figure 4-1 shows the location of all the woodland greater 
than 2 ha. 

 

 
© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 4-1: Map of All Woodland greater than 2ha 
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4.5 Total Available Woodland 
101. Forestry Commission woodland and ancient semi-natural woodland make 

up 74.2% of the total woodland. This means the total available resource 
is 8,273.5 ha and could produce an estimated 16,547 tonnes of forestry 
residue per annum. This is equivalent to a gross power output of 8.7MW. 

 
102. For a centralised biomass plant, it is considered that the maximum 

economic collection radius around the plant is 40 km. Therefore, to 
maximise the collection of forestry residue, a biomass plant would ideally 
be located somewhere in the region of Bodmin. With a plant in this 
location, approximately 91.8% of the total available resource could be 
utilised. This amounts to 7,590 ha and is the equivalent to a gross power 
output of 8.0MW.  

 
103. Figure 4-2 shows the location of the total available woodland and the 

40km maximum economic collection radius. 
 

 
© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 4-2: Map of Total Available Woodland and a 40km Collection Radius 

 
104. Table 4-1 summarises that potential generation from forestry residue for 

both the total available resource and the resource within 40km of a 
biomass plant.  
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 Total Within 40km 
Total Yield (tonnes) 16,547 15,180 
Total Available Annual Energy 

(GWh) 
76.1 69.8 

Gross Capacity (MW) 8.7 8.0 
Net Electrical Capacity (MW) 2.1 1.9 
Net Heat Capacity (MW) 4.9 4.5 
Net Annual Energy (GWh) 18.3 16.8 

Table 4-1: Summary of Forestry Residue Potential 

 
105. A 5% increase in the area of sustainable forestry would account for an 

increase in Gross Capacity of 0.53MW and a Net Electrical Capacity of 
0.12MW.  

 
106. As the electrical output of a centralised plant is relatively small, it may be 

more appropriate that the forestry residue be used at a community scale. 
The forestry residue could be chipped and used in a woodchip boiler. 

 
107. According to the UK Biomass Energy Centre, a 100kW woodchip boiler 

running at an efficiency of 85% for 10 hours a day for 7 days would 
require 1.7 tonnes of woodchip. That equates to between 44.2-88.4 
tonnes per annum. Therefore, there would be the potential for 171-343 
community schemes. As the boilers are for heat only, it would summate 
to between 17.1 and 34.4 MWth. That is 3.8 to 7.7 times more heat than 
if a centralised biomass boiler was used, with a focus on electrical 
generation.     

4.6 Waste Wood 
108. Waste wood is wood that is reclaimed, such as old pallets or residue from 

saw mills, and processed into woodchip. From the original scope of 
study, the potential of woodchip from waste wood had originally been 
ignored. However, the Council was advised that 26,000 tonnes per 
annum of waste wood could readily be available as woodchip for 
combined heat and power projects20. This is a significant resource and 
should be included with the forestry residue to enhance the potential 
biomass resource. 

 
109. Assuming that the waste wood as chip has the same energy content as 

forestry residue, 26,000 tonnes of waste wood would provide an extra 
13.7MW in gross power output. This would equate to an extra 3.2MWe 

and 7.6MWth in net electrical and heat capacity, respectively.  
                                                 
20 Personal Communication with Adrian Lea, Cornwall Council, on 22nd January 2010 
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4.7 Summary 
110. Table 4-2 summarises the total potential generation from forestry 

residue for the total available resource, the resource within 40km of a 
biomass plant and the enhanced potential from the waste wood resource. 

 
 Total Within 40km Within 40km 

inc. 
Waste 
Wood 

Total Yield (tonnes) 16,547 15,180 41,180 
Gross Capacity (MW) 8.7 8.0 21.6 
Net Electrical Capacity 

(MW) 
2.1 1.9 5.1 

Net Heat Capacity (MW) 4.9 4.5 12.1 
Net Annual Energy (GWh) 18.3 16.8 45.5 

Table 4-2: Summary of Total Forestry Residue Potential 

111. The electrical output, based on the resource within the 40km collection 
radius and the waste wood, could support a centralised plant. Equally, 
the resource could support an even wider range of community schemes. 
However, the aim of this report is to assess the resource potential and 
not to determine how the resource could be utilised to provide the 
greatest benefit to the county. 

4.8 List of Layers  
 

GIS Layer Category Source 
Woodland, area 
greater than 2ha 

Resource OS MasterMap 

Forestry 
Commission 
Woodland  

Resource Forestry 
Commission 

Ancient Semi-
Natural Woodland 

Resource Forestry 
Commission 

Table 4-3: Summary of the GIS layers used in the forestry residue assessment 
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5 Waste 
 
112. This section is incomplete due to ongoing work to understand future 

waste production in Cornwall. When this work is complete a full 
assessment of the resource can be made in terms of its potential to 
generate electrical and heat energy.  

 
113 In the interim the potential electrical and heat energy generation 

capacity from the permitted Cornwall Energy Recovery Centre (CERC) 
has been used to give an indication of the scale of renewable and low 
carbon energy that can be derived from our waste resources. In reality it 
is likely that these output figures will increase slightly when the full 
potential of the resource from all the waste streams in Cornwall is 
calculated.  

 
114. The expected electrical and heat energy generation capacity from the 

CERC plant is detailed in the table below: 
 

 

Potential 
constrained 
installed 
capacity (MW) 

Average 
capacity 
factor of 
technology 

Potential 
GWh per 
year  

Potential in 
thousand tonnes of 
oil equivalent per 
year (ktoe). 

Electricity 20 0.33 152.43 13.107 
Heat 78 1 382.280 58.752 
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6 Livestock Slurry 

6.1 Background 
115. Slurry is the mixture of water and the waste produced by livestock. For 

this assessment, the production of slurry will be assumed to have arisen 
from cattle, pigs and poultry.  

 
116. At present, slurry is typically diluted and/or treated so that it can be 

spread on agricultural land as a fertiliser. However, it can be treated in 
an anaerobic digester. This assessment will be estimating the potential of 
livestock to produce energy through anaerobic digestion. 

 
117. According to the ‘2011 Survey of renewable electricity and heat projects 

in South West England’21  there is currently no treatment of slurry 
producing renewable electricity or heat in Cornwall. 

6.2 Methodology 
118. Like the energy recovery assessment, the live stock slurry assessment 

will be based on a statistical analysis. The potential will be based on the 
energy production from biogas. The total biogas production will be 
calculated from how much slurry each animal produces, for each type of 
livestock, and how much biogas can be produced from each stream of 
slurry.   

 
119. The daily methane yield has been converted into a gross energy potential 

in megawatts.  The following methodology has been used to calculate 
these figures: - 

 
120. Methane Yield (tonnes/day) x Number of megajoules per tonne x the 

conversion factor to take megajoules to kilowatts = kilowatts of energy 
potential produced by all the livestock each day.  

 
121. This figure has then been divided by the number of hours in a day and 

then further divided by 1000 to give the figure in megawatts – this gives 
the energy potential from all livestock in megawatts.  

 
122. To convert this energy capacity into annual delivered energy capacity it 

needs to be multiplied by 8670 (hours per year). 

                                                 
21 2011 Survey of renewable electricity and heat projects in South West England’ 
http://www.regensw.co.uk/projects/support-for-decision-makers/annual-survey 
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123. A 70% capacity factor has been used to calculate energy loss during 

refinement.  This provides an energy yield.  To provide a figure for 
electricity, another 30% capacity factor has been factored in.  The 30% 
provides a figure for the potential electricity that can be produced by 
livestock slurry.  Assuming that the livestock slurry would be used for 
CHP (Combined Heat and Power)  this would result in a figure of 70% of 
the energy yield as heat energy. 

 

6.3 Assumptions 
124. The majority of the assumptions needed for calculating the slurry 

potential can be found in the good practice guidelines of anaerobic 
digestion of farm and food processing residues. The guidelines outline 
the slurry production, the biogas yield and the energy content for all 
three types of livestock. The data is summarised in Table 0-1. 

 
Slurry Production per 

Animal 
 (tonne/day) 

Energy Content 
(MJ/m3) 

Livestock 

min max 

Biogas 
Yiel
d 
(m3/
tonn
e) 

min max 

Cattle 0.025 0.05 25 23 25 
Pigs 0.0033 0.004 26 21 25 
Poultry 0.00011 0.000125 120 23 27 

Table 6-1: Summary of Slurry Production 

125. The main source of data for the total population of livestock in Cornwall 
is from DEFRA’s June 2008 Agricultural and Horticultural Survey of 
England22. A more recent 2010 survey has been published and this report 
will be revised in the near future. The results of the survey are 
summarised in Table 0-2. 

 
Livestock Population 
Cattle 340,451 
Pigs 53,695 
Poultry 1,397,654 

Table 6-2: Summary of Livestock Population 

                                                 
22 DEFRA’s June 2008 Agricultural and Horticultural Survey of England 
http://data.gov.uk/dataset/june-survey-of-agriculture-and-horticulture-2008 
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6.4 Results 

Total Potential 

126. As the good practice guidelines provide a range of slurry production and 
energy content for each type of livestock, both the minimum and 
maximum potential will be calculated. The minimum potential will be 
based on the minimum slurry production and energy content. The 
maximum potential will be based on the maximum slurry production and 
energy content. The minimum and maximum potential is summarised in 
Tables 6-3 and 6-4, respectively. 

 
Livestock Total Dry 

Weight of 
Slurry 
(tonnes/day) 

Biogas 
Yield 
(m3/day) 

Gross 
Capacity 
(MW) 

Net 
Heat 
Capacity 
(MWth) 

Net 
AnnualHeat  
(GWh) 

Net 
Electrical 
Capacity 
(MW) 

Net 
Annual 
Electricity 
(GWh) 

Cattle 8511.3 212782.1 56.48   11.86 103.91 
Pigs 177.2 4607.1 1.12   0.23 2.05 
Poultry 153.7 18449.0 4.90   1.03 9.01 
Total - - 62.50 30.625 268.275 13.12 114.97 

Table 6-3: Summary of the minimum total potential 

 
 
Livestock Total Dry 

Weight of 
Slurry 
(tonnes/day) 

Biogas 
Yield 
(m3/day) 

Gross 
Capacity 
(MW) 

Net Heat 
Capacity 
(MWth) 

Net 
AnnualHeat  
(GWh) 

Net 
Electrical 
Capacity 
(MW) 

Net 
Annual 
Electricity 
(GWh) 

Cattle 17022.6 425564.2 122.79   25.79 225.89 
Pigs 214.8 5584.3 1.61   0.34 2.96 
Poultry 174.7 20964.8 6.53   1.37 12.02 
Total - - 130.94 64.1606 562.0467 27.50 240.87 

Table 6-4: Summary of the maximum total potential 

20% of Population 

127. Although assuming that all slurry production can be processed through a 
centralised anaerobic digester would yield the maximum potential, it 
would not be practical. Firstly, it is not likely that it would be financially 
viable to process all the slurry in a centralised facility. Secondly, as slurry 
is typically spread on agricultural fields as an alternative to inorganic 
fertilisers, some farmers may not be willing to change their method of 
dealing with slurry.  
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128. In the report ‘A Resource Audit and Market Survey of Renewable Energy 
Resource in Cornwall’ 23it estimates that 20% of the livestock would be 
available for anaerobic digestion. Therefore, based on an availability of 
20%, the minimum and maximum potential is summarised in Table 0-5 
and 0-6, respectively.  

 
 
Livestock Total Dry 

Weight of 
Slurry 
(tonnes/day) 

Biogas 
Yield 
(m3/day) 

Gross 
Capacity 
(MW) 

Net 
Heat 
Capacity 
(MWth) 

Net 
AnnualHeat  
(GWh) 

Net 
Electrical 
Capacity 
(MW) 

Net 
Annual 
Electricity 
(GWh) 

Cattle 1702.3 42556.4 11.30 5.537 48.50 2.37 20.78 
Pigs 35.4 921.4 0.22 .108 .946 0.05 0.41 
Poultry 30.7 3689.8 0.98 .48 4.20 0.21 1.80 
Total - - 12.50 6.125 53.665 2.62 22.99 

Table 6-5: Summary of minimum available potential 

 
Livestock Total Dry 

Weight of 
Slurry 
(tonnes/day) 

Biogas 
Yield 
(m3/day) 

Gross 
Capacity 
(MW) 

Net 
Heat 
Capacity 
(MWth) 

Net 
AnnualHeat  
(GWh) 

Net 
Electrical 
Capacity 
(MW) 

Net 
Annual 
Electricity 
(GWh) 

Cattle 3404.5 85112.8 24.56 12.034 105.42 5.16 45.18 
Pigs 43.0 1116.9 0.32 0.16 1.40 0.07 0.59 
Poultry 34.9 4193.0 1.31 .84 7.36 0.27 2.40 
Total - - 26.19 12.833 112.41 5.50 48.17 

Table 6-6: Summary of maximum available potential 

 
129. The results clearly show that there is sufficient slurry potentially available 

to enable the production of many MWs of heat and electricity in Cornwall. 
The lack of financial viability of such energy production is the main 
reason why no schemes exist but the introduction of the “Renewable 
Heat Incentive”24 scheme by the Government may make them more 
viable in the future.  

                                                 
23 A Resource Audit and Market Survey of Renewable Energy Resource in Cornwall’ 
http://www.reoc.info/files/reoc_pdf_complete_brochure_201207.pdf 
24 Renewable Heat Incentive Scheme 
http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/incenti
ve/incentive.aspx 
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Potential 
constrained 
installed 
capacity (MW) 

Average 
capacity factor 
of technology 

Potential 
GWh per 
year  

Potential in 
thousand tonnes 
of oil equivalent 
per year (ktoe). 

Electricity 
2.62 – 5.55 .7 & .3 22.95 – 

48.618 
1.97 – 4.18 

Heat 
6.28 – 13.16 . 7 & .7 55.024 – 

115.29 
4.73 - 9.913 
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7 Hydropower 
 
130. Hydropower is energy harnessed from flowing water. Hydropower 

technology has been in use for thousands of years with the earliest 
examples being the Greeks who used water wheels to grind grain. 

 
131. According to the ‘2009 Survey of renewable electricity and heat projects 

in South West England’ there is 1.59 MW of hydro electric power in 
Cornwall and the Isles of Scilly. 

 
132. Since the above survey was carried out, The Environment Agency has 

undertaken an assessment of the potential hydropower resource in 
Cornwall as part of a wider assessment of England and Wales.   

 
133. The assessment estimates and maps the available unconstrained 

resource potential for hydropower generation in Cornwall using basic 
environmental sensitivity constraints associated with exploiting them, 
principally: 

134. the probability of migratory fish species in river systems and Special 
Areas of Conservation (SAC)  

 
135. The resource potential is calculated through the assessment of river 

height and flow data: sites with sufficient drop (height) to provide a 
hydropower opportunity, mainly weirs and other man-made structures 
but also natural features such as waterfalls  estimates of river flow rates 
at each site using Environment Agency datasets and gauging stations  

 
136. The results identify that small scale hydropower opportunities are the 

principal resource in Cornwall, with calculated potential power outputs 
per site ranging from 0 – 530 kW with the majority being of the scale of 
0 – 10 kW and 10 – 50 kW. A large amount of the sites identified in 
Cornwall have high environmental constraints. 

 
Environmental Sensitivity Combined Potential Capacity 
Low Environmental Sensitivity 136 kW 
Medium Environmental Sensitivity 122 kW 
High Environmental Sensitivity 4925kW 
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137. Within Cornwall the study identified a combined potential of 136 kW for 

sites with a low environmental sensitivity and 122kW with a medium 
sensitivity.  A large amount of sites identified (4925kW) fall in high 
environmental sensitivity category and are therefore considered unlikely 
to be brought forward.  It is therefore considered that an appropriate 
potential capacity in Cornwall for hydropower is the combined potential 
capacity for low and medium environmental sensitivity sites of 258kW.  
Once the existing Hydropower schemes are added to this figure 
Cornwall’s total resource for is estimated to be 1.848 MW 

 
 

 

Potential 
constrained 
installed 
capacity (MW) 

Average 
capacity factor 
of technology 

Potential 
GWh per 
year  

Potential in 
thousand tonnes 
of oil equivalent 
per year (ktoe). 

Electricity 1.848 0.6 9.713 0.835 
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8 Solar Resource 

 

8.1 Solar Photovoltaic (electricity) 
 

8.1.1 Background 

 
138. Energy from the sun has long been used to create electricity through 

solar photovoltaic technologies. When sunlight (solar irradiation) comes 
into contact with layers of semi conducting material (usually silicone) 
electricity is generated through the creation on an electric field. The 
amount of electricity produced is primarily (although not exclusively) on 
the intensity of the sunlight.  

 
139. Solar irradiance levels (amount of power received from the sun) for the 

entire globe are well documented. The European Commission’s 
Photovoltaic Geographical Information System (PVGIS) is an example of 
an inventory that documents irradiation levels across Europe, Africa and 
South-West Asia. The PVGIS makes a geographical assessment of the 
solar resource and combines this with an assessment of the performance 
of Photovoltaic technology to give the potential energy generation yield 
from PV for each area (kWh/m2). Figure 8-1 is part of the map of 
irradiance levels for an optimally inclined PV module in the UK25.  

 

                                                 
25 Šúri M., Huld T.A., Dunlop E.D. Ossenbrink H.A., 2007. Potential of solar electricity generation in 
the European Union member states and candidate countries. Solar Energy, 81, 1295–1305, 
http://re.jrc.ec.europa.eu/pvgis/.  
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Figure 8-1: Map of UK Global Irradiance Levels on an Optimally Inclined 

Plane 
 
140. As Figure 1 shows, Cornwall has the best solar resource in the UK. Whilst 

locally conditions may vary, the resource across Cornwall is almost 
constant. The yearly average irradiance on an optimally inclined plane 
only varies by 0.06 kWh/m2 between Bude and Land’s End. The table 
below summarises the average monthly irradiance levels per square 
metre on a horizontal, optimally inclined and vertical plane for Truro. 

 

Month 
Horizontal 
(Wh/m2) 

Optimum 
(Wh/m2) 

Vertical 
(Wh/m2) 

January 763 1220 1260 
February 1460 2150 2030 
March 2510 3200 2570 
April 4190 4780 3170 
May 5100 5190 2890 
June 5240 5080 2610 
July 5350 5320 2820 
August 4340 4670 2880 
Sept 3140 3880 2940 
October 1740 2420 2150 
November 1010 1650 1700 
December 605 1000 1050 
Average Yearly 
Irradiation Level 

2960 3390 2340 

Table 8-1: Summary of Irradiance levels for Truro 
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8.1.1.1 Methodology 
 
141. In addition data on the geographical distribution of solar irradiance 

intensity, the European Commission’s PVGIS also includes a PV 
estimation tool. This enables a resource estimation to be made for a 
given area. Using the PV estimation tool this resource assessment has 
modelled three PV deployment scenarios to help understand the potential 
for solar PV in Cornwall. These scenarios are intended to represent the 
potential for deployment on rooftops and the potential for community 
and commercial scale free standing deployment.  

 
142. In order to gain an average estimation for Cornwall, all scenarios are 

assumed to be located near to the centre of Cornwall, so will be located 
in Truro. All scenarios will assume that crystalline silicon PV panels are 
used and are orientated to face south at an inclination of 35° in order to 
provide the maximum yield. Commercial and community panels will be 
assumed to be free standing, roof-mounted panels will be building 
integrated. 

 
Rooftop deployment - Domestic rooftops 
143. The average domestic rooftop solar PV system installed in Cornwall (as 

recorded under the Feed in Tariff in its first year of operation) was 
approximately 2.5kW. This figure has therefore been used in this study 
to represent the rated megawatt peak (installed capacity) of a typical 
domestic roof-mounted PV system in Cornwall. 

 
144. The PVGIS estimation tool calculates a PV panel’s output based on a set 

of definable parameters. For the purposes of this resource assessment 
the following assumptions about the performance of panels were used 
within the model: 

 
 
Nominal power of the PV system: 2.5 kW (crystalline silicon) 
Estimated losses due to temperature: 12.5% (using local ambient temperature) 
Estimated loss due to angular reflectance effects: 3.0% 
Other losses (cables, inverter etc.): 14.0% 
Combined PV system losses: 26.9% 
 
Based on the above parameters, the table below summarises the estimated 

electricity production. 
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Month 

Average Daily 
Electricity 
Production 
(kWh) 

Average Monthly 
Electricity 
Production (kWh) 

January 2.40 74.4 
February 4.17 117 
March 6.02 187 
April 8.67 260 
May 9.28 288 
June 8.97 269 
July 9.33 289 
August 8.21 255 
September 6.98 209 
October 4.47 138 
November 3.17 95.2 
December 1.95 60.5 
Average 6.14 187 
Total for Year 2,244 

Table 8-2: Summary of Estimated Domestic Electricity Production 
 
145. On its own one domestic rooftop system may not make a significant 

contribution towards the electricity needs of Cornwall, but it can be much 
more significant when there is a large uptake of domestic micro 
generation. A report outlining the method and findings of a 
microgeneration resource assessment for the South West of England was 
published by Regen South West in 201026. This report suggested that it 
is reasonable to assume that 25% of the domestic buildings in Cornwall 
can accommodate an average domestic PV installation. If 25% of Cornish 
homes had a 2.5kW PV installed it could make a significant contribution 
towards our electricity needs.  

 
146. Based on council tax data recorded in April 2011, there are 253,868 

households in Cornwall. If 25% were to have a 2.5kW solar PV rooftop 
installation the total installed capacity for domestic PV would be 158 MW 
with an average annual energy production of 142GWh. See below for 
calculation: 

 

                                                 
26 Regen South West (2010) Renewable and Low-carbon Energy Capacity Methodology. 
Methodology for the English Regions. (Online), Available: 
http://www.decc.gov.uk/assets/decc/what%20we%20do/uk%20energy%20supply/energy%20mix/re
newable%20energy/ored/1_20100305105045_e_@@_methodologyfortheenglishregions.pdf   
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• Identifying the number of rooftops with PV: (Number of houses / 100 x 
25 = Number of rooftops capable of accommodating an average rooftop 
PV array (2.5kW)). 253,868 / 100 x 25 = 63,467 

 
• Calculating the total installed capacity: (Number PV compatible rooftops 

x 2.5 (kW) = total domestic rooftop capacity). 63,467 x 2.5 = 
158,667.5kW 

 
• Calculating average annual generation (GWh): (Number of PV compatible 

rooftops x Total average production for the year). 63,467 x 2,244kWh = 
142.419948 GWh/yr 

 
Rooftop deployment - Non-domestic rooftops 
147. Non-domestic buildings also have the potential to support solar PV 

arrays. The Regen South West report on the microgeneration resource 
potential for Cornwall also considered the potential to deploy solar PV 
panels on commercial and industrial rooftops. It estimated that 40% of 
commercial and 80% of industrial rooftops will be suitable to PV. The 
study calculates that the average PV array deployed on a commercial 
rooftop is approximately 5kW. The study does not however specify a 
typical rooftop installation for industrial buildings. While it is recognised 
that industrial buildings can be very large they can also be small in 
Cornwall. Given this range of building sizes it has been assumed that 
5kW is also a suitable average array size for industrial buildings.  

 
148. The following assumptions about the performance of commercial and 

rooftop panels were used within the PVGIS model to calculate the output 
of a 5kW roof-mounted system in Cornwall: 
• Nominal power of the PV system: 5 kW (crystalline silicon) 
• Estimated losses due to temperature: 12.4% (using local ambient 

temperature) 
• Estimated loss due to angular reflectance effects: 3.0% 
• Other losses (cables, inverter etc.): 14.0% 
• Combined PV system losses: 26.9% 

 
Based on the above parameters, the table below summarises the 
estimated electricity production. 

 

Month 

Average Daily 
Electricity 
Production 
(kWh) 

Average Monthly 
Electricity 
Production (kWh) 

January 4.81 149 
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February 8.35 234 
March 12.10 374 
April 17.40 521 
May 18.60 577 
June 18.00 539 
July 18.70 580 
August 16.50 510 
September 14.00 419 
October 8.97 278 
November 6.37 191 
December 3.92 121 
Average 12.30 375 
Total for Year 4,490 

Table 3: Summary of Estimated Domestic Electricity Production 
 
149. Assuming that 40% of commercial rooftops and 80% of industrial 

rooftops are suitable for solar PV Cornwall has 16,951 rooftops available 
for PV. If 5kW arrays were installed on all these rooftops there would be 
a total installed capacity of 84,755kW giving an annual average 
electricity production of 76 GWh. See below for calculation: 

 
a) Identifying the number of commercial buildings in Cornwall: (Total 

number of non-residential buildings / 100 x 25 = Number of 
commercial buildings) 27,342 / 100 x 25 = 6,835 

 
b) Identifying the number of industrial buildings in Cornwall: (Total 

number of non-residential buildings / 100 x 65 = Number of 
commercial buildings) 27,342 / 100 x 65 = 17,772 

 
c) Identifying the number of commercial rooftops with PV: (Number 

of commercial rooftops / 100 x 40 = Number of commercial 
rooftops capable of accommodating an average rooftop PV array 
(5kW)). 6,835 / 100 x 40 = 2,734. 

 
d) Identifying the number of industrial rooftops with PV: (Number of 

industrial rooftops / 100 x 80 = Number of industrial rooftops 
capable of accommodating an average rooftop PV array (5kW)). 
17,772 / 100 x 80 = 14,217. 

 
e) Calculating the total installed capacity (for both commercial and 

industrial buildings): (Number PV compatible rooftops x 5 (kW) = 
total rooftop capacity). 16,951 x 5 = 84,755kW. 
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f) Calculating average annual generation (GWh): (Number of PV compatible 
rooftops x Total average production for the year (kWh)). 16,951 x 4,490 
= 76.109990 GWh/yr 

 
Community scale deployment 
150. This study recognises the current drivers for community renewable 

energy projects and therefore needs to consider the contribution that 
community scale solar PV might make to Cornwall’s renewable electricity 
resource.  

 
151. Community scale PV development is larger than can be generally 

accommodated on rooftops, but usually smaller than commercial scale 
PV due to the large capital costs of the large projects. It is not easy to 
define a typical community scale PV development, but there are a 
number of factors enable a reasoned judgement. The Government 
published a consultation document on a fast track review of the level 
payment issued under the Feed in Tariff (FIT) for PV developments over 
50kW in March 2011. While a further review is planned for the whole 
tariff, but the fast track review leaves support in place for developments 
beneath the 50kW threshold. Government policy for PV of this scale 
appears to be focussing on the community level. Consequently, this 
study has made an estimation of the potential electricity yield from 
community scale PV in Cornwall based on 50kW systems. 

 
152. The same issues are found with this scale as with the larger commercial 

developments in terms of trying to ascertain what the overall resource 
might be. It is difficult to determine how much can be accommodated in 
Cornwall absence of a detailed environmental and technical study. It is, 
however, possible to consider the potential yield if we assume that each 
community were to develop their own 50kW system.  

 
153. It is difficult to estimate how many 50kW solar PV developments could 

be accommodated within Cornwall without a full assessment of the 
environmental and technical constraints. It is therefore difficult to 
present a definitive resource capacity. This issue has been addressed for 
the purposes of this study by modelling a scenario whereby each of the 
Cornish Towns and Parishes developed its own 50kW solar array.  

 
154. It is acknowledged that Towns and Parishes do not equate necessarily to 

communities, but this local level of public representation (the local 
Council) provides a mechanism to coordinate the deployment of a solar 
array of this scale. At an informal level within the community below that 
of the Parish there are no common mechanisms currently in place to 
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ensure that all areas of Cornwall could be expected to develop and 
benefit from a community solar development. In the context of the 
limitations of this study one 50kW solar PV array per Parish is considered 
to be a reasonable scenario to model. 

 
155. For the purposes of capacity calculations it will be assumed that each 

system will be using fixed panels. Panels that are fixed to a tracking 
mechanism are in fact more effective, but generally have higher capital 
costs and developers that have submitted planning applications for 
ground-mounted systems in Cornwall to date have largely favoured the 
fixed panel system.  

 
156. The following assumptions about the performance of panels were used 

within the model: 
• Nominal power of the PV system: 50 kW (crystalline silicon) 
• Estimated losses due to temperature: 7.9% (using local ambient 

temperature) 
• Estimated loss due to angular reflectance effects: 3.0% 
• Other losses (cables, inverter etc.): 14.0% 
• Combined PV system losses: 23.1% 

 
Based on the above parameters the table below summarises the 

estimated electricity production. 
 

Month 

Average Daily 
Electricity 
Production 
(kWh) 

Average Monthly 
Electricity 
Production (kWh) 

January 50.2 1560 
February 87.0 2440 
March 127.0 3930 
April 184.0 5520 
May 197.0 6110 
June 190.0 5700 
July 198.0 6130 
August 174.0 5390 
September 148.0 4430 
October 94.2 2920 
November 66.6 2000 
December 40.9 1270 
Average 130 3950 
Total Yearly Average 

Production 
47,400 
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Table 5: Summary of Estimated Commercial Electricity Production 
 
157. If the 213 Town and Parishes in Cornwall all developed one 50kW solar 

PV array the total installed capacity would be 10.65 MW with an average 
annual energy production of just over 10GWh. See below for calculation: 

 
a. Identifying the number of PV arrays: (Number of Town and Parish 

Councils) = 213 
 
b. Calculating the total installed capacity: (Number Town and Parish 

Councils x Installed capacity of each array) 213 x 50kW = 
10.650MW 

 
c. Calculating average annual generation (GWh): (Number of Towns and 

Parish Councils x Total yearly average production for a 50kW PV 
array in Cornwall) 213 x 47,400 = 10.096200 GWh/yr. 

 
158. It is noted that this is not a resource assessment, but it does give an 

indication of the level of generation capacity that might reasonably be 
realised at the community scale in Cornwall. 

 
Commercial scale deployment 
159. It is difficult to identify typical sizes of commercial PV development for a 

study of this nature, because the actual size is likely to be influenced by 
a number of case-specific factors, such as local environmental 
constraints, grid access and capacity and economics. For the purposes of 
this study it has been assumed that peak installed capacity for any given 
commercial PV development is 5MW. This is the maximum installed 
capacity under which a single PV system can be eligible for the proposed 
feed-in tariff which was introduced in April 201027. It is noted that the 
Government’s fast track review of the FIT proposes to significantly 
reduce the payment made under the Tariff for these scales of 
development (50kW to 5MW). It is also understood that this proposal 
raises serious questions about the economic viability of PV developments 
at this scale. However, in view of the fact that the FIT will still subsidise 
PV development up to 5MW generation capacity and that the resource 
assessment is not just a snap shot of what is commercially viable at 
present; and given that significant reductions in the price of PV panels 
have been achieved over the last 2 years it is considered appropriate to 

                                                 
27 Department of Energy and Climate Change (2009) Consultation on Renewable Electricity 
Financial Incentives, [Online], Available: 
http://www.decc.gov.uk/en/content/cms/consultations/elec_financial/elec_financial.aspx [16 Nov 09]. 
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consider commercial scale PV development of a scale up to 5MW in this 
study. 

 
160. As with the community scale development it will be assumed that 

commercial scale systems will be using fixed panels. This is broadly 
consistent with planning applications that have been submitted and 
approved in Cornwall to date.  

 
161. The following assumptions about the performance of panels were used 

within the model: 
• Nominal power of the PV system: 4.2MW (crystalline silicon) 
• Estimated losses due to temperature: 7.9% (using local ambient 

temperature) 
• Estimated loss due to angular reflectance effects: 2.9% 
• Other losses (cables, inverter etc.): 14.0% 
• Combined PV system losses: 23.1% 

 
162. Based on the above parameters the table below summarises the 

estimated electricity production. 
 

Month 

Average Daily 
Electricity 
Production 
(MWh) 

Average Monthly 
Electricity 
Production (MWh) 

January 4.17 129 
February 7.32 205 
March 10.70 331 
April 15.50 465 
May 16.60 515 
June 16.00 480 
July 16.70 516 
August 14.70 454 
September 12.40 373 
October 7.92 246 
November 5.55 166 
December 3.38 105 
Average 10.9 332 
Total Yearly Average 

Production 
3,990 

Table 4: Summary of Estimated Commercial Electricity Production 
 
163. A full assessment of the environmental and technical constraints 

(including asking the national grid operator to undertake a 
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comprehensive capacity study of the grid in Cornwall) would be needed 
in order to make an accurate assessment of how many 5MW systems 
could be accommodated in Cornwall. Such an assessment would be 
difficult to deliver. It may therefore be more useful to base the 
contribution of commercial scale PV to the energy mix on the number of 
commercial solar PV developments that have been issued planning 
permission at the time of writing this report.  

 
164. At the time of preparing this report 134MW of ground mounted solar PV 

at the larger end of the FIT qualifying scale have been approved across a 
total of 32 applications. If all these development were built there would 
be 32 large scale solar PV developments in Cornwall with an average 
installed capacity of just under 4.2MW. This amount of development 
would result in an average annual energy production of 127 GWh. See 
below for calculation: 

 
165. Calculating average annual generation (GWh): Total number of PV 

developments permitted x Total yearly average production for the 
average size development (4.2MW) 32 x 3,990MW = 127.68 GWh/yr. 

 
166. It is also noted that this approach is not a strictly a resource assessment, 

but it does give an indication of the level of generation capacity that 
might be reasonably realised at the commercial scale in Cornwall. 

 
167. If the financial viability of 50kW to 5MW solar PV developments to 

improve in the future a specific resource assessment could be conducted 
to understand the potential for deployment of commercial solar PV in 
Cornwall.  

 
 

8.1.2 Results 

 
168. The table below summarises the average yearly solar PV generating 

capacity potential in Cornwall for each scale of PV deployment: 
 

PV Development Potential 
Annual Average Generation 

(GWh/yr) 

Rooftop Installations (average 
2.5kW) 

218.529938 

Community Scale Installations 
(average 50kW) 

10.0962 



- 67 - 

Commercial Scale Installations 
(average 4.2MW) 

127.68 

All PV Installations Combined 356.306138 

Table 6: Summary of Average Yearly Generation Capacity 
Potential from Solar PV in Cornwall for each scale of PV 
deployment.  

 
169. The table below summarises the total average yearly solar PV generating 

capacity potential in Cornwall: 
 

Potential constrained installed capacity (MW)  391.11 

Average capacity factor of technology 0.1 

Potential GWh per year   356.3 

Potential energy produced in thousand tonnes of oil 
equivalent per year. 

 33.629 

Table 7: Summary of Total Average Yearly Generation Capacity 
Potential from Solar PV in Cornwall 
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8.2 Solar Thermal  
 
Background 
 
170. The following section sets out the estimated potential capacity for solar 

thermal in Cornwall at the domestic scale. As with solar PV an 
assessment of the resource potential has not been undertaken due to the 
fact that financial considerations are of greater significance than 
environmental constraints. At this stage a simple assessment has been 
undertaken of the domestic rooftop potential. Subsequent assessments 
should consider corroborating and expanding upon the scope of this 
assessment.  

 
171. The following assumptions were made about the type of installation 

used. It is recognised that there are other technical solutions to solar 
thermal which give different yields, but a standard installation type is 
required to make an estimation of the potential overall yield for Cornwall.  

 
Methodology 

 
172. Assumed typical installation: 

• 2kWth (average deployed array in the south west). 
• Assuming Direct Active Evacuated Tube system 
• Roof mounted at 35% 
• Orientated directly south. 
• Zero loss efficiency (i.e. panel fluid temperature is the same as 

ambient). 
 
Calculating output: 
173. Positioning factor (tilt and orientation) (%) x Solar Irradiation (approx 

1200 kWh/m2/year for Cornwall) X Area of the Solar Array (m2) x the 
Collector Performance Factor (0.46 based on the AES EN12975 Test 
Report).28  

 
The typical installation will therefore produce:  
1 x 1200 x 4.2m2 x 0.46 = 2,318.4 kWh/yr 

 
Calculating the potential for Cornwall on domestic rooftops: 

174. Identifying the number of rooftops with potential for Solar Thermal. This 
was based on a report commissioned by DECC in 2010 entitled 

                                                 
28 http://www.aessolar.co.uk/downloads/AES%20-%20Estimating%20Solar%20Thermal%20Performance.pdf  
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Renewable and Low-carbon Energy Capacity Methodology - Methodology 
for the English Regions29. The report estimated that 25% of homes in 
Cornwall were capable of accommodating solar thermal. This figure was 
reduced to 15% to take account of the fact that many combination 
boilers are not modulating (can’t accept pre-heated water) so are less 
likely to encourage solar thermal. 

 
a. (Number of houses / 100 x 15 = Number of rooftops capable of 

accommodating an average rooftop a solar thermal installation 
(2kW)). 253,868 / 100 x 2 = 38,080.2 

 
b.  Calculating the total installed capacity: (Number PV compatible 

rooftops x 2.0 (kW) = total domestic rooftop capacity). 38,080.2 x 
2 = 76,160.4 kW 

 
c.  Calculating average annual generation (GWh): (Number of PV 

compatible rooftops x Total average production for the year). 
38,080.2 x 2,318.4kWh = 88.285 GWh/yr 

 
Results 
 
175. The table below summarises the total average yearly solar thermal (heat 

energy) generating capacity potential on domestic rooftops in Cornwall: 
 

Potential constrained installed capacity (MWth) 76.1604 

Potential GWh per year  88.285 

Potential energy produced in thousand tonnes of oil 
equivalent per year. 

 7.59 

Table 1: Summary of Total Average Yearly Thermal Generation 
Capacity Potential from Domestic Solar Thermal in Cornwall. 

                                                 
29 
http://www.decc.gov.uk/assets/decc/what%20we%20do/uk%20energy%20supply/energy%20mix/renewable%
20energy/ored/1_20100305105045_e_@@_methodologyfortheenglishregions.pdf  
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9 Geothermal 
  
176. Cornwall has historically been a place where considerable research has 

been undertaken on geothermal energy, in particular through the Hot 
Dry Rocks30 project at Rosemanowes Quarry near Camborne. Cornwall’s 
geology contains substantial areas of granite which are located close to 
the surface. It is this relatively accessible granite that provides the 
opportunity to extract high grade heat that can be used to produce 
electricity. The heat that remains following the electricity production 
process can also be used for low grade heat uses such as space heating.  

 
177. At the time of preparing this report, there is commercial interest in two 

geothermal projects near St Austell and St Day. The first is a project 
being undertaken by a partnership between the Eden Project and EGS 
Energy Limited. The aim of the project is to provide both electricity and 
heat for the Eden Project site. The power plant will consist of two 3-4km 
bore holes. Water will be circulated down the injection well where it will 
be heated by the hot rocks at the bottom. The water will return up the 
production well, reaching approximately 150°C at the surface. The power 
plant will have an electrical capacity of 3MW. The project aims to be 
completed and producing power by 2012. Planning consent was granted 
in October 201031 but no work has yet commenced on site. 

 
178. The second project is being undertaken by Geothermal Engineering Ltd. 

The project is located next to the United Downs waste site. The project 
will aim to start with a 4.5km test bore hole to determine the suitability 
of the site. The power plant is intended to produce 10MW of base load 
electricity and up to 55MW of renewable heat for local use. The project 
aims to be operational by 2013. Planning consent was granted in 
December 201032 but no work has yet taken place. 

 
179. It can be seen, even from these projects, that there are uncertainties in 

the viability of developing deep geothermal energy generation plants in 
Cornwall. It is therefore difficult to accurately assess the potential of 
generating heat and electricity from this energy source in Cornwall.   

 

                                                 
30 Hot Rocks Project http://www.energysavingwarehouse.co.uk/news/185/20/Geothermal-
Energy.html 
31 Planning reference no. NR/10/00056/GEO http://planning.cornwall.gov.uk/online-applications/ 
32 Planning reference no. PA10/04671 http://planning.cornwall.gov.uk/online-applications/ 
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180. Whilst it does not estimate the potential for geothermal in Cornwall, 
Figure 0-1 does show where the geothermal hot spots are located. The 
map is a reproduction of the Cornwall area from a map of the UK from 
the British Geological Survey report33 ‘Initial geological considerations 
before installing ground source heat pump systems’. 

 
181. Until the technology is proven and the resource potential is quantified it 

will not be possible to produce a meaningful estimation of the renewable 
energy potential that can be met from deep geothermal sources in 
Cornwall. Consequently, while acknowledging that deep geothermal has 
the potential to be a significant resource for Cornwall in terms of 
renewable energy this resource assessment does not put forward an 
energy generation figure.  

 
 

 
© Crown copyright. All rights reserved Cornwall Council, 100049047, 2011. 

Figure 9-1: Map of Heat flow at the Surface 

                                                 
33 British Geological Survey report ‘Initial geological considerations before installing ground source 
heat pump systems’  http://www.bgs.ac.uk/research/energy/docs/final_paper.pdf 
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10 Future improvements 
182. It is acknowledged that there are a number of aspects of the assessment 

that could be improved upon.  Currently a study of Solar Photovoltiac 
Panels (electricity) has been undertaken.  It is intended that a further 
study will be carried out assessing the potential for Solar Thermal (heat).   

 
183. The hydropower study that was carried out on behalf of the Environment 

Agency was a National desk based study and there is potential to do a 
Cornwall specific study looking in further detail at potential locations for 
hydropower.   

 
184. No estimated figure has been provided for Hot Rock Geothermal as it is 

considered that until the technology is proven and the resource potential 
is quantified it will not be possible to produce a meaningful estimation of 
the renewable energy potential that can be met from deep geothermal 
sources in Cornwall.  However, as the two projects that have been 
granted planning permission progress there may be potential for future 
work to be carried out that will allow a meaningful resource assessment 
to be carried out.  Although Heat Pumps may not be considered 
renewable as they  swap one fossil fuel (gas, oil, coal etc) for another 
(electricity), they are low carbon due to their efficiency and it is therefore 
considered appropriate to carry out a future assessment of Air, Ground, 
and Water Sourced Heat Pump potential in Cornwall. 
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11. Conclusions 
 
 
185. This assessment indicates that we can generate approximately 1,769 

GWhr each year from a potential installed capacity of 950 MW from 
Renewable and Low Carbon Energy.  

 
186. Currently the only target at a County level in terms of planning policy is 

set by the Cornwall Structure Plan 2004 Policy 7 Renewable Energy.  This 
policy sets a target of 93 MW by 2010.  Current installed capacity as 
outlined in the table below indicates that the current installed capacity as 
of January 2011 was 74.968 so this target has not yet been reached. The 
estimated potential for renewable electricity in Cornwall is significantly 
higher than this target.  

 
187. With regard to national targets, in 2009 the UK agreed to commit to a 

target of generating 15% of its energy from renewable and low carbon 
sources by 2020 (Directive 2009/28/EC). The government set out a 
strategy to achieve this that includes an electricity target of 30% and a 
heat target of 12% of our total energy needs also by 2020 (UK 
Renewable Energy Strategy 2009). 

 
188. It is not the purpose of this report to recommend the strategy for how 

the remaining target for renewable electricity will be met. However, it 
should be noted that the wind, solar PV and waste resource will provide 
the greatest opportunity to fulfil Cornwall’s targets. The potential from 
biomass, livestock slurry and hydropower will be more beneficial when 
developed for community scale applications. 
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12 List of Acronyms 
 
AD  Anaerobic digestion 
agl  Above ground Level 
ALC  Agricultural Land Classification 
BERR  Department for Business, Enterprise & Regulatory Reform 
BIS  Department for Business, Innovation and Skills 
CAA  Civil Aviation Authority 
C&I  Commercial and Industrial 
DEFRA Department for Environment, Food and Rural Affairs 
dte  Dry tonnes equivalent 
EfW  Energy from Waste 
FRA  Flood Risk Assessment 
GIS  Geographical Information System 
LOS  Line of Sight 
MSW  Municipal Solid Waste 
NATS  National Air Traffic Services 
OFCOM Office of Communication 
PPG  Planning Policy Guidance 
PPS  Planning Policy Statement 
PV  Photovoltaic 
SRC  Short Rotational Coppice 
WPD   Western Power Distribution 
 
kW  Kilowatt – unit of power 
MW  Megawatt – unit of power 
 
kWh  Kilowatt hour – unit of energy 
MWh  Megawatt hour – unit of energy 
GWh  Gigawatt hour – unit of energy 
Ktoe  thousand tonnes of oil equivalent 

 
 




