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Introduction 
This document is a compilation of all renewable and low carbon energy evidence underpinning the 
Craven Local Plan. The following table describes the document’s constituent parts. 

Title Date Comments 

Low carbon and renewable energy 
capacity in Yorkshire and Humber 
(Part I) 

March 2011 This study assesses the potential for low 
carbon and renewable energy generation 
across the region and its findings provide 
local authorities with an evidence base for 
the preparation of targets, policies and 
strategies for renewable energy 
development. 

Managing Landscape Change: 
Renewable & Low Carbon Energy 
Developments – a Landscape Sensitivity 
Framework for North Yorkshire and York 
(Part II) 

February 2012 This framework provides methodologies 
and tools for appraising landscape 
sensitivity in relation to proposed 
renewable and low carbon energy 
developments. The methodologies and 
tools set out a positive approach and are 
intended for use in local policy making 
and development management decisions. 

Forest of Bowland AONB Renewable 
Energy Position Statement 
(Part III) 

April 2011 This statement provides guidance on the 
siting of renewable energy developments, 
both within and adjacent to the AONB 
boundary. It will assist AONB planning 
authorities in the determination of 
planning applications and any developer, 
business, community or resident who is 
seeking to install micro or small scale 
renewable systems within or adjacent to 
the AONB. 
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Capabilities on project: 
Building Engineering - Sustainability 

 

1.4 Larger scale renewable electricity generation 
Commercial scale wind energy represents a key opportunity for 
increasing the renewable energy capacity. Most of the 
economically viable resource lies in a band going through the 
centre of the region from north to south and along the east 
coast of the region in East Riding of Yorkshire. 

Hydropower has an important but limited role to play, 
particularly by bringing Yorkshire’s rich heritage of mills back 
into use and increasing awareness of the benefit of 
renewables. 

The majority of the potential biomass energy resource is 
located in York and North Yorkshire, where there are particular 
opportunities for growing energy crops, whilst avoiding any 
potential conflicts with food security. Straw also represents a 
significant resource for the region, with a large potential 
resource in the Hull and Humber Ports sub-region, and there 
are proposals for several schemes that could utilise this 
resource.  

Biomass co-firing in the three coal fired power stations in the 
region  is a current and future significant source of renewable 
energy capacity in the region. There is the potential for a 
proportion of the region’s biomass resource to be used for this 
co-firing, as well as in dedicated biomass power and CHP 
plants.  

In general, the electricity distribution network is sufficiently 
equipped to deal with the expected increase in renewable 
energy deployment, although some parts of the network in the 
Humber area may need to be upgraded to meet demand. 

1.5 Larger scale renewable heat generation 
There is potential for new biomass and waste energy facilities 
in the region to be configured and operated in a Combined 
Heat and Power (CHP) mode, to enable them to supply heat as 
well as generate electricity. This has the potential to maximise 
the efficiency of any facility, in terms of the useful energy 
recovered from the fuel, as well as any carbon savings. 
However, this requires such facilities to be co-located with heat 
demands, either residential, commercial or industrial loads that 
can be supplied heat via a district heating network.  

The study has found that district heating with CHP could be 
viable in the majority of the region’s urban settlements. 
However, installing a district heating network is a major capital 
investment and there is a limited range of proven stewardship 
and procurement models. The biomass fuel supply chain in the 
Yorkshire and Humber region is currently in its infancy and the 

market conditions are variable. There is a potential role for 
local authorities to collaborate with the sub-regional bodies to 
establish a supply chain to provide some degree of long term 
stability. 

At least three energy from waste plants are currently in 
development in the region. A number of waste disposal 
contracts are due to be retendered in the short to medium term 
and these could provide the opportunity to co-locate energy 
from waste facilities with major heat loads and the opportunity 
for stakeholders in the region to maximise the energy and 
carbon benefit of these schemes by stipulating that they supply 
low carbon heat into local heating networks. 

1.6 Production of biogas 
Biogas can be produced from anaerobic digestion of crops, 
segregated food waste, and mixed municipal, commercial and 
industrial waste streams. Landfill gas and sewage gas 
production currently represents around 20% of regional 
renewable energy generation, and it is all used to generate 
electricity.  

With appropriate cleaning techniques, biogas can be injected 
directly into the existing gas network and used in homes 
without modification to appliances and avoiding the need for 
investment in new distribution infrastructure. The region has an 
extensive and robust gas distribution network but policy needs 
to provide the necessary incentives in order to encourage 
synthetic gas production.  This will be out of the hands of local 
authority and sub regional partners, although lobbying of 
government on the issue may help to form policy development. 

1.7 Microgeneration 
Microgeneration typically refers to the array of small scale 
technologies that can be integrated into new building 
development or retrofitted to existing buildings. The Feed In 
Tariff has resulted in a dramatic increase in the number of 
electricity generating, microgeneration technologies installed in 
the region. The Renewable Heat Incentive is likely have a 
similar effect on the deployment of heat generating, 
microgeneration technologies.
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Although the Energy Opportunities Plans provide an overview 
of potentially feasible technologies and systems within the 
region, they do not replace the need for site specific feasibility 
studies for proposed sites. 

1.10 Keeping the study relevant 
Collating data on renewable energy installations has proved to 
be a major challenge and highlights the need for a coordinated 
approach to be taken to maintaining up to date information on 
new installations. 

Ideally, the conclusions of the study should evolve to reflect 
changes in policy and targets. The 2010/11 Climate Change 
Skills Fund for Yorkshire and Humber could be used to 
facilitate this process. The quantitative information and spatial 
datasets should be made available to stakeholders in a live 
format that can be easily kept up to date. A web-based GIS 
system would be the most accessible way of presenting the 
information. It could be linked to the Yorkshire and Humber 
Renewable Energy toolkit, although questions around 
ownership of the datasets and maintenance requirements 
would have to be addressed. 

An online forum was set up online to encourage discussion 
amongst stakeholders. This is located at 
www.yorkshirehumberrenewables.maxforum.org and could 
also form part of a dissemination package. 

1.11 Strategy for delivery 
This study provides an action plan for delivery of low carbon 
and renewable energy for each of the four functional sub 
regions, developed in collaboration with key stakeholders. 

One of the key challenges facing delivery will be constraints on 
public spending and the availability of public sector funding for 
infrastructure. Tightening Building Regulations and zero carbon 
building policy will create demand for low carbon solutions on 
new developments. This could create a cost effective 
opportunity to increase the region’s low carbon and renewable 
energy capacity. 

While the study has explored a time horizon of 10-15 years, 
most of the actions needed to ensure delivery are in the short 
term. This partly relates to the urgency of mitigating climate 
change, meeting energy targets and improving security of 
energy supply, but also to the timing of new development, with 

many of the major regeneration areas (such as the Aire Valley) 
already having masterplans or development briefs or in the 
process of preparing them. 

Local authorities and sub regional bodies will also need to 
ensure that the plans developed take into account the needs 
and ambitions of the local community and are fully supported. 
This will require genuine consultation and strong leadership. 

1.12 Recommendations 
Although there are specific actions and recommendations for 
each city region/ sub region, there are a number of common 
key strategic actions to facilitate the deployment of renewable 
energy. These are as follows: 

1. Develop local policies and targets to support renewable energy 
in the LDF process, including policies for new development and 
strategic sites (including viability testing). 

2. Develop greater understanding of the relationship between 
renewable energy development and the sub-region’s 
landscape character and natural environment.  

3. Educate communities, authorities and members about 
appropriate technologies for the sub-region. 

4. Develop skills in local communities and support mechanisms to 
help communities deliver renewable energy schemes. 

5. Investigate and integrate local manufacture and management 
of renewable energy technologies within local economic 
strategies. 

6. Identify delivery vehicles, and the role and capacity of local 
authorities to assist in delivery. 

7. Share local knowledge and skills through a coordinated forum. 

8. Stimulate the development of regional biomass supply markets. 

9. Identify a lead coordinator for activity in the sub-region, who 
can act as a promotional lead and also coordinate funding to 
local priorities. 

10. Identify opportunities on brownfield land for renewable energy 
installations in tandem with regeneration and redevelopment 
initiatives. 
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Capabilities on project: 
Building Engineering - Sustainability 

 

1.4 Larger scale renewable electricity generation 
Commercial scale wind energy represents a key opportunity for 
increasing the renewable energy capacity. Most of the 
economically viable resource lies in a band going through the 
centre of the region from north to south and along the east 
coast of the region in East Riding of Yorkshire. 

Hydropower has an important but limited role to play, 
particularly by bringing Yorkshire’s rich heritage of mills back 
into use and increasing awareness of the benefit of 
renewables. 

The majority of the potential biomass energy resource is 
located in York and North Yorkshire, where there are particular 
opportunities for growing energy crops, whilst avoiding any 
potential conflicts with food security. Straw also represents a 
significant resource for the region, with a large potential 
resource in the Hull and Humber Ports sub-region, and there 
are proposals for several schemes that could utilise this 
resource.  

Biomass co-firing in the three coal fired power stations in the 
region  is a current and future significant source of renewable 
energy capacity in the region. There is the potential for a 
proportion of the region’s biomass resource to be used for this 
co-firing, as well as in dedicated biomass power and CHP 
plants.  

In general, the electricity distribution network is sufficiently 
equipped to deal with the expected increase in renewable 
energy deployment, although some parts of the network in the 
Humber area may need to be upgraded to meet demand. 

1.5 Larger scale renewable heat generation 
There is potential for new biomass and waste energy facilities 
in the region to be configured and operated in a Combined 
Heat and Power (CHP) mode, to enable them to supply heat as 
well as generate electricity. This has the potential to maximise 
the efficiency of any facility, in terms of the useful energy 
recovered from the fuel, as well as any carbon savings. 
However, this requires such facilities to be co-located with heat 
demands, either residential, commercial or industrial loads that 
can be supplied heat via a district heating network.  

The study has found that district heating with CHP could be 
viable in the majority of the region’s urban settlements. 
However, installing a district heating network is a major capital 
investment and there is a limited range of proven stewardship 
and procurement models. The biomass fuel supply chain in the 
Yorkshire and Humber region is currently in its infancy and the 

market conditions are variable. There is a potential role for 
local authorities to collaborate with the sub-regional bodies to 
establish a supply chain to provide some degree of long term 
stability. 

At least three energy from waste plants are currently in 
development in the region. A number of waste disposal 
contracts are due to be retendered in the short to medium term 
and these could provide the opportunity to co-locate energy 
from waste facilities with major heat loads and the opportunity 
for stakeholders in the region to maximise the energy and 
carbon benefit of these schemes by stipulating that they supply 
low carbon heat into local heating networks. 

1.6 Production of biogas 
Biogas can be produced from anaerobic digestion of crops, 
segregated food waste, and mixed municipal, commercial and 
industrial waste streams. Landfill gas and sewage gas 
production currently represents around 20% of regional 
renewable energy generation, and it is all used to generate 
electricity.  

With appropriate cleaning techniques, biogas can be injected 
directly into the existing gas network and used in homes 
without modification to appliances and avoiding the need for 
investment in new distribution infrastructure. The region has an 
extensive and robust gas distribution network but policy needs 
to provide the necessary incentives in order to encourage 
synthetic gas production.  This will be out of the hands of local 
authority and sub regional partners, although lobbying of 
government on the issue may help to form policy development. 

1.7 Microgeneration 
Microgeneration typically refers to the array of small scale 
technologies that can be integrated into new building 
development or retrofitted to existing buildings. The Feed In 
Tariff has resulted in a dramatic increase in the number of 
electricity generating, microgeneration technologies installed in 
the region. The Renewable Heat Incentive is likely have a 
similar effect on the deployment of heat generating, 
microgeneration technologies.
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Although the Energy Opportunities Plans provide an overview 
of potentially feasible technologies and systems within the 
region, they do not replace the need for site specific feasibility 
studies for proposed sites. 

1.10 Keeping the study relevant 
Collating data on renewable energy installations has proved to 
be a major challenge and highlights the need for a coordinated 
approach to be taken to maintaining up to date information on 
new installations. 

Ideally, the conclusions of the study should evolve to reflect 
changes in policy and targets. The 2010/11 Climate Change 
Skills Fund for Yorkshire and Humber could be used to 
facilitate this process. The quantitative information and spatial 
datasets should be made available to stakeholders in a live 
format that can be easily kept up to date. A web-based GIS 
system would be the most accessible way of presenting the 
information. It could be linked to the Yorkshire and Humber 
Renewable Energy toolkit, although questions around 
ownership of the datasets and maintenance requirements 
would have to be addressed. 

An online forum was set up online to encourage discussion 
amongst stakeholders. This is located at 
www.yorkshirehumberrenewables.maxforum.org and could 
also form part of a dissemination package. 

1.11 Strategy for delivery 
This study provides an action plan for delivery of low carbon 
and renewable energy for each of the four functional sub 
regions, developed in collaboration with key stakeholders. 

One of the key challenges facing delivery will be constraints on 
public spending and the availability of public sector funding for 
infrastructure. Tightening Building Regulations and zero carbon 
building policy will create demand for low carbon solutions on 
new developments. This could create a cost effective 
opportunity to increase the region’s low carbon and renewable 
energy capacity. 

While the study has explored a time horizon of 10-15 years, 
most of the actions needed to ensure delivery are in the short 
term. This partly relates to the urgency of mitigating climate 
change, meeting energy targets and improving security of 
energy supply, but also to the timing of new development, with 

many of the major regeneration areas (such as the Aire Valley) 
already having masterplans or development briefs or in the 
process of preparing them. 

Local authorities and sub regional bodies will also need to 
ensure that the plans developed take into account the needs 
and ambitions of the local community and are fully supported. 
This will require genuine consultation and strong leadership. 

1.12 Recommendations 
Although there are specific actions and recommendations for 
each city region/ sub region, there are a number of common 
key strategic actions to facilitate the deployment of renewable 
energy. These are as follows: 

1. Develop local policies and targets to support renewable energy 
in the LDF process, including policies for new development and 
strategic sites (including viability testing). 

2. Develop greater understanding of the relationship between 
renewable energy development and the sub-region’s 
landscape character and natural environment.  

3. Educate communities, authorities and members about 
appropriate technologies for the sub-region. 

4. Develop skills in local communities and support mechanisms to 
help communities deliver renewable energy schemes. 

5. Investigate and integrate local manufacture and management 
of renewable energy technologies within local economic 
strategies. 

6. Identify delivery vehicles, and the role and capacity of local 
authorities to assist in delivery. 

7. Share local knowledge and skills through a coordinated forum. 

8. Stimulate the development of regional biomass supply markets. 

9. Identify a lead coordinator for activity in the sub-region, who 
can act as a promotional lead and also coordinate funding to 
local priorities. 

10. Identify opportunities on brownfield land for renewable energy 
installations in tandem with regeneration and redevelopment 
initiatives. 
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Figure 3 Energy Opportunities Plan for the Yorkshire and Humber region. “Current” refers to facilities that are operational or have planning consent. “Proposed” 
refers to facilities currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. 
The areas with purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be 
viable but the number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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AECOM was commissioned by Local 
Government Yorkshire and Humber to produce 
a robust evidence base of the potential for low 
carbon and renewable energy generation in the 
Yorkshire and Humber region. 
2.1 The study area 
The local authorities in the region have been working together 
as functional sub-areas, to share the burden of producing 
some of the evidence base needed for policy-making and 
develop an approach to strategic issues which goes beyond 
local authority boundaries. These were reflected in the 
preparation of the Yorkshire and Humber Plan to provide a 
more local context to strategy making and implementation. 

 

 

 

Figure 4 Functional sub-regions in the Yorkshire and Humber region 
(Source: Local Government Yorkshire and Humber, 2010). 
 

Recently these areas have become more formalised as Leeds, 
Sheffield and Hull and Humber Ports have established 
themselves as City-Regions and North Yorkshire and York are 
recognised as a sub-region with a Local Authority Leaders 
Board.  These arrangements have come under further change 

as a result of the Coalition Government's invitation for groups 
of Local Authorities to form Local Enterprise Partnerships 
(LEPs).  At the time of writing, Leeds City Region, Sheffield 
City Region and North Yorkshire and York are at various 
stages of advancing proposals to become LEPs.  The situation 
in the Hull and Humber Ports City Region is less clear.  This 
study will report on a regional, sub-regional and local authority 
geography.  The sub-regional geography will comprise the sub-
regions shown in Figure 4, some of which overlap. 

Some of the local authorities that comprise the Sheffield City 
Region are in the East Midlands Region.  Broad conclusions 
have been made for the City-Region as a whole but the data 
collected relates primarily to the South Yorkshire authorities 
only i.e. Sheffield City Council, Rotherham Metropolitan 
Borough Council, Doncaster Metropolitan Borough Council and 
Barnsley Metropolitan Borough Council. 

2.2 Background to study 
This study contributes to the already significant body of 
research on low carbon and renewable energy generation in 
Yorkshire and Humber. In particular, it builds upon the 
Planning for Renewable Energy Targets in Yorkshire and 
Humber study, completed by AEA Technology in 2004 on 
behalf of the Government Office for Yorkshire and Humber and 
the Yorkshire and Humber Assembly and hereafter referred to 
as “SREATS.”  

The SREATS study focused on the potential capacity for 
electricity generation, and did not consider the potential for 
supplying renewable and low carbon heat. The results 
identified potential renewable energy targets at a regional, sub-
regional and local authority level from 2010 to 2021, which fed 
into preparation of the Yorkshire and Humber Plan. 

2.3 Objectives of the study 
The key objectives of this study were: 

• To provide an assessment of the potential for low carbon 
and renewable energy across the region in a clear and 
justifiable way that is consistent with the other English 
regions, and meets the requirements of national 
government for such studies; 

• To provide a common and robust evidence base on the 
potential for renewable energy to inform and support policy 
making by individual local authorities in the region, as part 
of developing their local development documents;   

2 Introduction 
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• To identify strategic delivery actions, for each of the four 
sub regions, to tackle strategic barriers and facilitate 
deployment of renewable energy opportunities. 

When the study was originally commissioned at the beginning 
of 2010, there was more of a focus on identifying potential 
renewable energy targets at a regional and sub-regional level. 
However, with the change in Government in May 2010, the 
focus of the study shifted away from targets, and instead 
provides an indication of the economically viable renewable 
energy potential for each local authority. The outputs of the 
report should provide the flexibility for local authorities to then 
set evidence based targets if desired. 

This means that the study is an evidence base report and does 
not set policy or targets.  Further work by local authorities and 
on a sub-regional basis is now advised to translate the 
evidence in this report into Local Development Frameworks 
and for the purposes of Development Management. 

The study has been completed in three stages, with a separate 
report produced as an output after each stage. The stages 
were as follows: 

Part A: Scoping Study – a gap analysis and review of existing 
work was carried out in order to refine the approach taken to 
assessing the resource in the rest of the study. 

Part B: Opportunities and Constraints Mapping – this provided 
an initial assessment of the resource in the region, based on 
physical and geographical characteristics.  

Part C: Delivery – this involved a more detailed assessment of 
the renewable energy resource for the region. The economic 
viability, deployment constraints and options for delivery were 
considered in more detail in order to inform the evidence base 
for renewable energy policies in local development 
frameworks. 

This report is the output for Part C of the study. The Energy 
Opportunities Plans presented as part of the Part B report have 
been updated according to the economic viability constraints 
affecting the resource. A delivery strategy has also been 
prepared, which sets out the priority actions for further work 
and the responsibilities of public and private sector 
stakeholders in carrying out these actions. 

It should be highlighted that whilst the information presented 
here is appropriate for a strategic regional study, it is not a 
sufficient basis for planning decisions about individual 
renewable energy proposals. 

2.4 Scope of study 
This study assesses the potential for low carbon and 
renewable energy generation in the Yorkshire and Humber 
region between 2010 and 2025, which is the period of influence 
of most Core Strategies in the region. 

The methodology used for this study is derived from the 
“Renewable and Low Carbon Energy Capacity Methodology for 
the English Regions” issued by the government department for 
Energy and Climate Change (DECC) in January 2010. This is 
referred to throughout this report as the “DECC methodology.”  

The methodology used is in line with government policy as 
currently set out in PPS1 Supplement on Climate Change and 
PPS22 on Renewable Energy and is designed to be “policy 
neutral” in that it does not introduce or suggest policy changes. 

The low carbon and renewable energy technologies that have 
been considered are: 

• District heating and CHP; 

• Commercial scale wind energy; 

• Hydro energy (small scale, low head); 

• Biomass (including use in co-firing and energy 
generation from dedicated energy crops, managed 
woodland, industrial wood waste and agricultural 
arisings, or straw); 

• Energy from waste (including energy generation from 
slurry, food and drinks waste, poultry litter, municipal 
solid waste, commercial and industrial waste arisings, 
landfill gas production and sewage gas production); 

• Microgeneration (including small scale wind energy, 
solar, heat pumps and small scale biomass boilers). 

The potential for the development of biofuels was not part of 
the scope, although it is recognised that these represent an 
important renewable fuel for transport use.  

An assessment of the potential from emerging technologies 
such as geothermal energy generation and fuel cells was 
outside of the scope. 

An assessment of the impact of demand reduction measures 
(for example, energy efficiency measures or passive solar 
design) was outside the scope. However, the rate of uptake of 
these measures will affect the uptake of renewable energy 
technologies and should be considered an important element 
of energy strategies. 
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The potential from offshore renewables (i.e. offshore wind and 
marine technologies) was also outside the scope of the study. 
Strategies for offshore generation are determined at a national 
level and are beyond the direct influence of regional bodies. An 
understanding of the implications that offshore wind farm 
development will have on the region’s coastal authorities is 
recommended as this has implications on transmission 
infrastructure and the diversity of the economic sector. 

Finally, whilst it is acknowledged that there is a link between 
low carbon and renewable energy deployment and the climate 
change agenda, this study does not consider the effect of 
renewable energy generation on carbon emissions in the 
region. Potential carbon savings will be dependent on the level 
of fossil fuel generation displaced, which in turn is dependent 
on the future carbon intensity of the grid. Estimation of future 
grid carbon emissions would require complex analysis that is 
outside the scope of this study. 

2.5 Using the outputs of the study 
The challenges of climate change and increasing renewable 
and low carbon energy capacity cannot and should not be 
delivered through planning alone. The planning system has a 
distinct role to play in promoting decentralised renewable and 
low carbon energy in the right locations. To assist this process, 
the opportunities for generating low carbon and renewable 
energy in each sub-region and local authority have been 
mapped using GIS. We refer to these maps as ‘Energy 
Opportunities Plans. They have been designed to indicate the 
spatial distribution of opportunities that are currently available 
and that will be available in the near future. 

The Energy Opportunities Plans and associated evidence base 
should provide a tool when developing planning policies, 
targets and delivery mechanisms within the LDF process, and 
can bring added benefit and support to development plan 
documents. They can be used to support policies that stipulate 
requirements for renewable energy, whether these are through 
the setting of targets that exceed Building Regulations, the 
requirement for Code for Sustainable Homes or BREEAM, or a 
requirement for connecting to, or investing in, infrastructure to 
facilitate district heating. 

They can also be used to inform actions in corporate 
strategies, such as the delivery strategy produced as an output 
of this study or the Regional Energy Infrastructure Study1, as 

                                                           
1 The Regional Energy Infrastructure Strategy, Regional Energy 
Forum, February 2007 

well as investment decisions taken by the sub regional bodies 
and local enterprise partnerships. 

It should be noted that although the Energy Opportunities 
Plans provide an overview of potentially feasible technologies 
and systems within the region, they do not replace the need for 
site specific feasibility studies for proposed development sites. 

2.6 Structure of the report 
The remainder of the report is structured as follows: 

Chapter 2 contains a brief overview of the methodology used 
for resource assessment and strategic delivery strategies. 

Chapter 4 contains a brief description of the Yorkshire and 
Humber region and introduces the major national and regional 
policies and other drivers influencing the uptake of renewables 
in the region. 

Chapter 5 presents the results of the resource assessment with 
implications for the region.  

Chapter 6 presents the results of modelling of scenarios for 
use of the renewable energy resource. 

Chapter 7 describes existing opportunities and barriers for the 
implementation and delivery of renewable energy facilities. 

Chapter 8 sets out action plans for each sub-region to facilitate 
the delivery of renewable energy. 

Chapter 9 provides a list of recommendations from the study. 

Appendix A contains details of the methodology and 
assumptions used and results of the potential for generating 
energy from both conventional and from low carbon and 
renewable sources, by technology. 

Appendix B contains results of the renewable energy resource 
by local authority. 

Appendix C contains details of the stakeholder consultation 
process. 

Appendix D is a list of funding sources available for low carbon 
and renewable technologies. 

Appendix E contains a list of the installed renewable energy 
technologies (larger than 1 MW) across the region. 
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for Wind Energy Developments in the South Pennines” report.2 
The resource was then reduced to mitigate the effect of 
cumulative impact on the visual quality of the landscape. 
Further details of the commercial scale wind energy 
assessment are provided in Appendix A section A.7.  

Development driven technologies generally comprise the 
microgeneration technologies and district heating with CHP.  

The economically viable resource for the uptake of 
microgeneration technologies in the existing stock was 
assessed using an AECOM model that uses a discrete choice 
methodology based on factors that describe an occupant’s 
“willingness to pay.” 

The resource for district heating was estimated by assessing 
the capacity for heat generation for those renewable energy 
technologies that are likely to be used with CHP to generate 
both heat and electricity. 

For technologies driven by new development, AECOM 
developed a model that selects the most cost effective 
combination of technologies that will enable the development 
to achieve compliance with the Building Regulations standards 
active at that time. 

The approach taken for each technology is described in detail 
in Appendix A. Where the DECC methodology was unclear as 
to the assumptions that should be used, AECOM has applied 
assumptions based on experience in this sector. 

3.1.3 Scenario modelling 
Scenario modelling was carried out to ascertain the 
contribution that Yorkshire and Humber could make towards 
achieving the UK’s 2020 renewable energy target. For each 
scenario, the mix of renewables that could meet the target was 
assessed. 

3.1.4 Preparation of action plans for delivery 
The results of the resource assessment, the stakeholder 
engagement process and the Energy Opportunities Plans were 
drawn together to produce delivery strategies for each of the 
four functional sub-regions in Yorkshire and Humber. These 
set out appropriate actions for the delivery of low carbon and 
renewable energy technologies, along with recommended 
timescales, indicators that would imply success and expected 
outcomes of the actions. 

                                                           
2 Landscape Capacity Study for Wind Energy Developments in the 
South Pennines, Julie Martin Associates, January 2010 

3.2 Stakeholder engagement 

3.2.1 Steering group 
The AECOM project team was guided by a steering group, 
which included representatives from the regional development 
agency Yorkshire Forward, the local authorities and statutory 
consultees. A list of the steering group members has been 
provided below. 

• Local Government Yorkshire and Humber 

• Government office for Yorkshire and Humber 

• Yorkshire Forward 

• CO2 Sense 

• Environment Agency 

• Royal Society for the Protection of Birds (RSPB) 

• Energy Saving Trust 

• Forestry Commission 

• Natural England 

• Barnsley Metropolitan Borough Council 

• East Riding of Yorkshire Council 

• City of York Council 

• Leeds City Council 

• Kirklees Metropolitan Council 

• Calderdale Metropolitan Borough Council 

• Sheffield City Council 

• Kingston upon Hull City Council 

3.2.2 Meetings with experts 
The AECOM project team also held discussions (face to face 
and through email and telephone calls) with a number of 
technical experts, including representatives of the following 
organisations: 

• Yorkshire Forward 

• CO2 Sense 

• Microgeneration Partnership 

• Natural England 

• Environment Agency 

• National Farmers Union 
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• David Farnsworth (Biomass consultant) 

• SSE, operators of Ferrybridge “C” power station 

• CE Electric (main district network operator for 
Yorkshire and Humber) 

• Banks Renewables (wind energy developers) 

• RWE/Npower (wind energy developers) 

• Renewable Energy Systems Ltd (wind energy 
developers) 

• Civil Aviation Authority (CAA) 

• Osprey Consulting on behalf of Leeds Bradford 
international airport 

• Humberside airport 

• Defence Estates on behalf of the Ministry of Defence 

• Forestry Commission 

• Dalkia (energy from waste developers) 

3.2.3 Stakeholder involvement 
This study has been completed through collaboration with a 
range of stakeholders in the region. 

A questionnaire was issued to all local authorities at the outset 
of the study, requesting the following: 

• Details of completed local development framework 
evidence based studies; 

• Details of current targets, policies or guidance on 
renewable and low carbon energy and details relating 
to any existing installed renewable energy and low 
carbon schemes, including district heating and CHP); 

• Details of local studies into biomass availability; 

• Details of local studies into infrastructure delivery 
plans (energy infrastructure in particular); 

• Details of studies investigating landscape sensitivity to 
wind turbines; 

• Details of Waste DPDs in place based on information 
which amends that the RSS waste forecast. 

Drafts of the reports produced after each stage of the study 
(including this report) were circulated to all local authorities and 
other relevant stakeholders in the region for comment before 
issuing. 

A final round of consultation on this report was carried out just 
prior to publication of the report by DECC. 

Two workshops were held during the study to harness the 
views of stakeholders in the region. The first was held in May 
2010 and was attended by the members of the steering group 
(section 3.2.1). The aims were to: 

• Introduce the project and get views on the approach 
taken, including regional priorities  and major 
challenges; 

• Ensure that the project team had access to any data 
and other information necessary for the study. This 
fed into Part A: Scoping Study. 

The second workshop was held in November 2010 and a wider 
range of stakeholders were invited, including at least one 
representative from each of the local planning authorities 
(Appendix C). The aims of the workshop were to:  

• Obtain information on existing initiatives and  to 
understand the actions needed to overcome current 
constraints on the delivery of low carbon and 
renewable energy technologies; 

• Test findings from the study such as key 
opportunities, constraints and scenarios for low 
carbon and renewable energy deployment; 

• Gather local views on key strategic actions needed at 
a sub-regional level to make the most of opportunities 
and facilitate deployment; 

• Liaise with stakeholders to identify clear priorities for 
each sub-region, which could inform a final delivery 
plan. 

3.2.4 Online forum 
An online forum was set up at the following website to 
encourage discussion of the strategic barriers and 
opportunities for renewable energy amongst stakeholders. 
www.yorkshirehumberrenewables.maxforum.org.  

 

Figure 7 Screenshot of online forum (Source: online forum, 
website accessed November 2010).
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The geographical characteristics of the 
Yorkshire and Humber region, combined with a 
comprehensive infrastructure network inherited 
from its legacy of industry and energy 
production, means that the region has great 
potential to exploit a range of renewable 
energy technologies. 
This section describes the geographical and 
socioeconomic factors and policy drivers 
affecting energy generation in the region. 
4.1 The Yorkshire and Humber region 
There are 24 local planning authorities in the Yorkshire and 
Humber region, including the 21 borough or district councils,  
North Yorkshire County Council, North York Moors National 
Park and the Yorkshire Dales National Park. 

Around 80% of the region is rural in nature and home to 20% of 
the region’s population. The rural areas are very diverse; there 
are remote rural areas in the north and east parts of the region, 
more accessible rural areas to the west and south and a large 
expanse of coastal land to the east. 

 
Figure 8 Location of Yorkshire and Humber with respect to the other 
English regions (Source: Yorkshire and Humber Plan, Government 
office for Yorkshire and Humber, May 2008) 

4.2 Policy context 

4.2.1 National policy context 
There is a comprehensive range of legislation at national level 
which supports the installation of low carbon and renewable 
energy technologies across the country. 

The Climate Change Act (2008) set a legally binding target to 
reduce UK carbon emissions by 80% by 2050. The Committee 
on Climate Change is responsible for setting binding 5-year 
carbon budgets on a pathway to achieve the 2050 target. The 
first three carbon budgets, announced in the 2009 Budget, aim 
for carbon savings of 34% by 2020. 

The UK Low Carbon Transition Plan3 sets out an approach to 
meeting national carbon saving targets. The plan calls for 
carbon emissions from existing homes to be reduced by 29% 
by 2020 and emissions from places of work to be reduced by 
13% by 2020 (against a 2008 baseline). 

The UK is committed to supply 15% of gross energy 
consumption from renewable sources by 2020. This is part of 
an EU commitment to increase the proportion of energy 
supplied from renewables to 20% by 2020. The UK Renewable 
Energy Strategy4 anticipates that renewables will need to 
contribute around 30% of electricity supply, 12% of heating 
energy and 10% of transport energy to meet this target. 

The Coalition: our programme for government (2010)5 included 
support for an increase in the EU emission reduction target to 
30% by 2020.  It also confirmed that the Coalition intends to 
retain the target of 80% emissions reductions by 2050. 

The recently published Consultation on Planning Policy 
Statement (PPS): Planning for a Low Carbon Future in a 
Changing Climate (2010) reviews and consolidates the PPS1: 
Planning and Climate Change6 and PPS22: Renewable 
Energy7. The consultation encourages local authorities to plan 
for low carbon and renewable energy on a strategic level 
through the development of planning policies that encourage 
the introduction of decentralised energy systems served by low 
carbon and renewable energy supplies. 

                                                           
3 The UK Low Carbon Transition Plan, DECC, July 2009 
4 The UK Renewable Energy Strategy, DECC, July 2009 
5 The Coalition: our programme for government, Cabinet Office, May 
2010 
6 Planning Policy Statement: Planning and Climate Change – 
Supplement to Planning Policy Statement 1, CLG, 2007 
7 Planning Policy Statement 22: Renewable Energy, ODPM, 2004 

4 Yorkshire and Humber in context

37 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 23 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

A principal objective of the Energy Bill 20118 is investment in 
low carbon energy supplies; however, this update did not 
introduce any new legislation with respect to renewables. 

4.2.2 Regional and sub-regional policy context 
The Regional Spatial Strategy (RSS), commonly known as the 
Yorkshire and Humber Plan, was adopted in 2008 and 
contained a number of policies designed to increase the 
installed renewable energy capacity in the region. It expected 
local authorities to set targets for grid-connected renewable 
energy and set an interim ‘decentralised and renewable or low 
carbon energy’ target for new developments for the period 
before Local Development Frameworks are adopted. 

The RSS is proposed to be abolished through the Localism Bill, 
although at the time of writing it remains part of the 
Development Plan.  Whatever the fate of the RSS, there 
remains a need for strategic planning which transcends local 
authority boundaries, to ensure that the approach to tackling 
climate change and increasing the supply of renewable and 
low carbon energy is both efficient and effective.  

 
Figure 9 Functional sub-regions in Yorkshire and Humber 
 

                                                           
8 Energy Bill 2011, DECC, December 2010 

4.3 The trajectory to zero carbon 
In the 2008 Budget, the Government announced its ambition 
that all new non-domestic buildings will be zero carbon from 
2019 and all new homes, schools and other public buildings 
will be zero carbon from 2016. 

The requirement for zero carbon status is expected to be 
administered through the Building Regulations. The policy is 
expected to drive a significant increase in the installation of 
onsite microgeneration technologies. The government has 
introduced the concept of “allowable solutions” for those 
developments that are unable to reach zero carbon status 
through onsite carbon reductions. Few details have been 
announced, but it is understood that allowable solutions may 
include exports of low carbon or renewable heat from the 
development to other developments, and investments in low 
carbon and renewable energy infrastructure. 

4.4 Energy security and diversity 
The coming decade will see many changes in the UK’s energy 
mix. Due to the Large Combustion Plants Directive (LCPD), 
which places strict limits on the emissions of sulphur and 
nitrogen oxide, approximately 15% of the UK’s electricity 
generating capacity is scheduled to be shut down by 2016.9 
This will include some generating capacity at Ferrybridge “C” 
coal power station, one of the region’s major energy generation 
facilities. 

By 2023, further closures may be driven by the proposed EU 
Industrial Emissions Directive, which consolidates seven 
environmental directives (including the LCPD), into a single 
directive and requires even more stringent emissions limits. 

Investment in renewable energy technologies will replace the 
capacity due to close with cleaner technologies and will 
contribute to more secure energy supplies by moving the UK 
away from dependence on hydrocarbons. 

4.5 The link between energy and waste 
All local authorities face the need for a major change in their 
approach to waste management and the European landfill 
directive sets out clear targets for each waste disposal 
authority up to 2020. Energy from waste technologies provide 
great potential to generate energy, converting the waste 
stream from a problem into a resource that can bring about a 
substantial reduction in a local authorities’ carbon emissions. 

                                                           
9 Statutory Security of Supply Report, DECC, November 2010 
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4.6 Financial incentives for low carbon and renewable 
energy generation 

The government has put in place a series of funding 
mechanisms intended to bring down the cost of low carbon and 
renewable energy technologies by stimulating the market. To 
date these have included market mechanisms such as the 
Renewables Obligation (for electricity) and the Climate Change 
Levy, and targeted subsidies such as the Low Carbon 
Buildings and Bioenergy infrastructure programmes. The 
extension of Permitted Development rights to specific 
microgeneration technologies was also intended to stimulate 
the market. 

4.6.1 Renewables Obligation Certificates (ROCs) 
The Renewables Obligation requires licensed electricity 
suppliers to source a specific and annually increasing 
percentage of the electricity they supply from renewable 
sources. The current level is 11.1% for 2010/11 rising to 15.4% 
by 2015/16. More information about the Renewables Obligation 
is provided in Appendix D. 

4.6.2 Feed in tariffs 
The feed in tariff (FIT) scheme came into effect in April 2010 
for installations not exceeding 5 MW and has been designed to 
incentivise small scale, low carbon electricity generation by 
providing payments according to the amount of energy 
produced by householders, communities and businesses. The 
technologies included are wind, solar PV, hydro, anaerobic 
digestion and non-renewable micro CHP. 

The tariff levels proposed have been calculated to ensure that 
the total benefits an investor can be expected to achieve (from 
the generation tariff, the export tariff and/or the offsetting 
benefit) should compensate the investor for the costs of the 
installation as well as providing a reasonable rate of return.  

4.6.3 Renewable heat incentive 
The Government intends to introduce a Renewable Heat 
Incentive in April 2011. Renewable heat producers of all sizes 
will receive payments for generation of heat.  Unlike FITs, 
tariffs will be paid not on the basis of a metered number of kWh 
generated, but instead on a “deemed” number of kWh, namely 
the reasonable heat requirement (or heat load) that the 
installation is intended to serve. There is no upper limit to the 
size of heat equipment eligible under the Renewable Heat 
Incentive and anyone who installs a renewable energy system 
producing heat after 15th July 2009 is eligible. The following 
technologies will be included in the scheme: ground source 
heat pumps (but not air source heat pumps), anaerobic 
digestion to produce biogas for heat production, biomass heat 

generation and CHP, liquid biofuels (but only when replacing 
oil-fired heating systems), solar thermal heat and hot water and 
biogas injection into the grid 

Tariff levels will be calculated to bridge the financial gap 
between the cost of conventional and renewable heat systems 
at all scales, with additional compensation for certain 
technologies for an element of the non-financial cost  and a 
rate of return of 12% on the additional cost of renewables, with 
6% for solar thermal. 

4.6.4 Tax incentives 
A number of tax measures are in place to help make 
renewables more attractive. New zero-carbon homes benefit 
from stamp duty relief. Investment in certain energy-saving 
plant and machinery benefits from enhanced capital 
allowances. A reduced rate of VAT applies to professional 
residential installation of certain microgeneration technologies. 
Revenue from sales of electricity and ROCs from household 
microgeneration are exempt from income tax.10 

                                                           
10 The UK Renewable Energy Strategy, DECC, July 2009 
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The results of the low carbon and renewable 
energy resource assessment are presented in 
this chapter. These are shown at the regional 
and sub-regional level. Results for individual 
local authorities can be seen in Appendix B. 
5.1 Current energy demand 
Annual energy figures for the Yorkshire and Humber region in 
2008 are shown in below in Table 1 and in Figure 10. It should 
be noted that the sub-regions do overlap. Consequently, the 
demand for Yorkshire and Humber is not equivalent to the sum 
of the demand of the sub-regions. 

The region has around 8.5% of the UK’s population and 
contributes to around 10% of total UK energy demand. Leeds 
City Region has the highest annual demand, corresponding to 
over half the demand for the entire region.  

North Lincolnshire also has an unusually high relative energy 
demand, contributing to 18% of total regional demand. This is 
due to high industrial use from the oil refineries in the port area. 

Area Energy demand (GWh) 

Yorkshire and Humber total 110,646 

York and North Yorkshire sub-region 14, 781 

Leeds City sub-region 50,411 

Hull and Humber Ports City sub-region 34,515 

South Yorkshire sub-region 23,367 

Table 1 Annual energy demand for 2008 for the Yorkshire and Humber 
region (Source: Total sub-national final energy consumption: 2008 in 
GWh, DECC website, accessed January 2011). 

5.2 Current energy generation 
Figure 11 shows the distribution of energy supply and demand 
in the region. It shows that after oil production used for 
transport, the mix consists predominantly of centralised energy 
generation from coal (18% of the region’s energy production) 
and natural gas (16% of the region’s energy production). 
Embedded, or decentralised low carbon and renewable energy 
generation currently makes up only 1-1.5% of the total mix. 

Also of note are the high conversion losses involved in the use 
of natural gas and coal, particularly for electricity generation. 
This highlights the opportunity to reduce those losses by 
increasing the levels of decentralised energy generation. 

There are three major coal fired power stations in the region, 
Drax, Eggborough and Ferrybridge “C” representing around 
7,600 MW of generating capacity (Table 2). There are two 
smaller gas-oil fired power stations, one at Drax and one at 
Ferrybridge, which provide extra capacity and start-up power. 

In February 2009, Powerfuel were granted Section 36 planning 
consent to build a 900 MW integrated coal gasification, gas 
fired power station on the site of Hatfield Colliery in Doncaster. 
It is due to commence operation in 2012. 

Coal Power station Capacity (MW) 

Drax 3,750 

Eggborough 1,960 

Ferrybridge “C” 1,923 

Total 7,633 

Table 2 Coal power station capacity in Yorkshire and Humber (Source: 
Planning for Renewable Energy Targets in Yorkshire and Humber, 
AEAT, December 2004). 
There is approximately 6,300 MW of installed gas fired power 
station capacity in the region, as shown in Table 3. 

Gas Power station Capacity (MW) 

Castleford 56 

Centrica South Humber Bank 1,285 

Conoco 1,180 

Glanford Brigg  268 

Keadby 735 

Killingholme 1,565 

Saltend 1,200 

Thornhill  42 

Total 6,331 

Table 3 Gas power station capacity in Yorkshire and Humber (Source: 
CO2 Sense database) 

There are no nuclear power stations in the region. No new 
sites were identified in the government’s most recent 
announcement into future nuclear power sites.11

                                                           
11 Press Release: 2010/107 Huhne highlights urgent need for new 
energy, DECC, October 2010 
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5.3 Current energy supply and distribution 

5.3.1 Electricity distribution 
The main district network operators in the region (DNOs) are 
NEDL and YEDL. Some responsibility for electricity 
transmission is held by Electricity North West (ENW) in the 
west of the region around Craven and Richmondshire and by 
Central Networks East in the south of the region. 

The peak electricity demand in the region is around 4.5 GW. 
The electrical network is fed through the main 132kV supply 
which is transformed down to 33kV at bulk supply points. It is 
then served through primary sub-stations which transform the 
voltage from 33kV to 11kV and 6.6kV for distribution to local 
areas. Smaller substations then step down the voltage for use 
by non-domestic sectors and in homes. A map of the high 
voltage 132kV network and major substations in the region is 
shown in Figure 12. 

A 2005 “Energy and the RSS” study12 found technical 
constraints regarding connection in and around York, Bradford, 
Sheffield, Driffield and Scunthorpe. Weak capacity areas were 
identified throughout the region, with the largest areas 
concentrated in North Yorkshire and towards the western 
boundary of the region. North Yorkshire in particular was found 
to have very limited capacity on both 33 and 66kV networks. 
Significant investigations into reinforcement requirements will 
be required in North Yorkshire. All 66kV circuits in the rest of 
the region have sufficient capacity to support the 
implementation of diversified sources of energy. 

Consultation with the major DNOs in the region, YEDL and 
NEDL, as part of this study confirmed this conclusion, and 
highlighted that thermal rating of 66 kV lines is an issue north 
of the Humber.  

Regarding the electrical distribution network under 
responsibility of other DNOs, Arup commented on low carbon 
and renewable energy generating capacity through Electricity 
North West networks (ENW), as follows: 

'In general, ENW considered that the electricity distribution 
network in the North West "will not be a barrier to connection of 
renewable electricity generators. However, with a high rate of 
connections, there may be delays in providing connections and 
upstream adaptations to the network to comply with 
engineering standards... When generators trigger the need for 
                                                           
12 Yorkshire and Humber Assembly – Energy and the RSS, Enviros, 
January 2005 

network development, they will be charged a proportion of the 
costs. The unit cost of connection involving work at 132kV and 
400kV would be higher than at 33kV or 11kV." The company 
suggests that the theoretical maximum level of biomass, hydro, 
landfill and sewerage schemes "can be accommodated by the 
distribution network in normal project timescales without 
delaying the project". No comment is made in relation to 
onshore wind at this time... "13 

5.3.2 Gas distribution 
National Grid owns and operates the high pressure gas 
transmission system in England, Scotland and Wales. Gas 
travels from the National Transmission System and reaches 
most consumers via Local Distribution Zones (LDZ), which 
operate at three pressure levels: Intermediate (2 to 7 bar), 
Medium (75 mbar to 2 bar) and Low (less than 75 mbar). A 
map of the Medium and Intermediate pressure networks is 
shown in Figure 13. 

There are two Gas Distribution Operators (DOs) in the region; 
Northern Gas Networks and National Grid Gas. There are four 
Local Distribution Zones; the North (NO) LDZ; the North East 
(NE) LDZ; the East Midlands (EM) LDZ; and the North West 
(NW) LDZ. 

In general terms, gas supply is not constrained in the region, 
as it benefits from a number of connections to the national High 
Pressure Transmission Network, as well as having an 
extensive and robust core network around the main urban 
areas. However, many rural areas have no gas supply.13 

5.3.3 Potential for renewable gas injection into grid 
With appropriate cleaning techniques, synthetic gas or 
“syngas” generated from renewable energy sources can be 
injected directly into the existing gas infrastructure network and 
used in homes without modification to appliances. This can 
make it efficient to deliver from the plant to the consumer as 
there is minimal investment in new infrastructure. 

Currently, renewable gas production in the form of landfill gas 
and sewage gas represents around 69 MW of renewable 
energy generation in Yorkshire and Humber. However due to 
incentives such as the ROCs (section 4.6.1), all of this gas is 
used to generate electricity. In order to encourage synthetic 
gas production, policy needs to provide the necessary 
incentives. 

                                                           
13 Yorkshire and Humber Assembly - Regional Integrated Infrastructure 
Scoping Study, Arup, September 2008 

43 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 29 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

The Renewable Heat Incentive due for implementation in April 
2011 will help in this regard, but it will also be necessary to 
fund investment in gasification technology and ensure that 
regulation allows plants to be developed on a commercial scale 
in areas where injection into the network is close to large load 
demand. 

5.4 Conclusions from assessment of current energy 
baseline 

Electricity provision in the region is adequate to meet growth 
aspirations up to 2025 but local strategic reinforcements may 
be needed at some substations. The size and timescales of 
these would depend upon the scale of new development 
expected. 

The primary challenge for YEDL and other DNOs in the region 
will be adapting the network to cope with increasing levels of 
decentralised, renewable energy generation connected to the 
local electrical distribution network, predominantly in the form 
of solar PV and wind turbines. This can often be expensive and 
inefficient, particularly if adopting existing standard connection 
solutions. Since the existing distribution network has not been 
designed to incorporate significant levels of decentralised 
generation, this can lead to non-compliance with network 
design standards in respect of thermal rating, voltage and fault 
levels. The typical solution to this is reinforcement of the 
existing distribution network. 

DNOs are obligated to guarantee supply even when the 
renewable energy plant is not operating (e.g. due to 
maintenance, breakdown or intermittent operation), hence it 
needs to provide sufficient network capacity to back-up the 
supply even though this may only be needed occasionally. This 
can result in additional costs associated with reinforcing the 
network. 

Ofgem’s price controls have placed constraints on DNOs which 
means that they are not able to invest speculatively in capacity.  

The gas network within the region is generally robust and 
flexible. Northern Gas Networks and National Grid are carrying 
out major refurbishment programmes of gas mains throughout 
Yorkshire and Humber as part of their overall asset 
management plans. 

There may be issues with connection of low carbon and 
renewable energy technologies to the gas network. Connection 
of gas-fired CHP to the existing gas network can present a 
particular problem because of the demand requirements, on 
start-up and shut down which can cause shock waves. It may 

be possible to connect small CHP units (below 1MW) to the 
low pressure network but bigger plants need to be connected 
to the Medium or Intermediate pressure system and very large 
CHP plants may have to connect to the high pressure 
transmission system. Hence the reinforcement costs can be 
significant. 
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Figure 12 Electricity network in Yorkshire and Humber 
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Figure 13 Gas network in Yorkshire and Humber 
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5.7 Resource tables 
The following tables show the current capacity and potential resource for renewable energy in the Yorkshire and Humber region by 
technology and by local authority. 
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Barnsley 0.0 25.8 0.1 0.0 0.8 0.0 0.0 0.0  1.7 0.0  0.0 0.0 0.0  0.0 0.4 
Bradford 0.0 0.0 0.3 0.6 0.2 0.0 0.0 0.0  1.1 0.0  0.0 0.0 14.9  2.0 1.5 
Calderdale 0.0 36.7 0.9 0.0 0.2 0.0 0.0 0.0  0.1 0.0  0.0 0.0 0.0  1.1 0.0 
Craven 0.0 1.3 0.1 0.1 0.0 0.0 0.0 0.0  0.3 0.0  0.0 0.0 0.0  1.1 0.0 
Doncaster 0.0 91.0 0.1 0.0 0.7 0.0 0.0 0.0  0.2 8.0  2.0 0.0 9.5  9.7 0.5 
East Riding of Yorkshire 0.0 240.0 0.1 0.0 0.2 0.3 0.0 0.1  0.0 30.2  2.0 0.0 0.0  3.5 1.6 
Hambleton 0.0 16.0 0.1 1.1 0.1 0.0 0.0 0.1  0.0 0.0  0.0 0.0 0.0  0.3 0.0 
Harrogate 0.0 16.0 0.3 0.1 0.1 0.0 0.0 0.2  0.8 0.0  0.0 0.0 0.0  1.0 0.0 
Kingston Upon Hull, City of 0.0 2.0 0.1 0.0 0.0 0.0 0.0 0.0  0.0 0.0  0.0 0.0 20.0  0.0 0.0 
Kirklees 0.0 0.0 0.3 0.0 1.4 0.1 0.0 0.0  0.0 0.0  0.3 0.0 10.0  3.9 1.3 
Leeds 0.0 0.0 0.1 0.2 0.5 0.0 0.0 0.0  0.0 0.0  0.0 0.0 0.0  8.6 0.0 
North East Lincolnshire 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0  0.0 0.0  0.0 0.0 6.0  1.0 0.7 
North Lincolnshire 0.0 105.0 0.1 0.0 0.2 0.0 0.0 0.0  0.1 0.0  0.0 14.0 0.0  5.4 0.6 
Richmondshire 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0  0.0 0.0  0.0 0.0 0.0  0.8 0.1 
Rotherham 0.0 26.3 0.0 0.0 0.8 0.0 0.0 0.0  0.6 0.0  0.0 0.0 0.0  1.1 0.5 
Ryedale 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0  0.8 8.0  0.0 0.0 0.0  0.3 0.1 
Scarborough 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0  0.0 0.0  0.0 0.0 0.0  10.0 0.0 
Selby 0.0 36.0 0.1 0.0 0.1 0.0 0.0 0.0  0.0 4.7  8.0 0.0 0.0  1.4 0.0 
Sheffield 39.0 0.0 0.0 0.5 1.0 0.1 0.0 0.0  2.0 25.0  0.0 0.0 20.0  11.1 0.3 
Wakefield 0.0 0.0 0.0 0.4 0.2 0.0 0.0 0.0  0.9 0.0  0.0 0.0 0.0  14.6 0.3 
York 0.0 0.0 0.2 0.0 0.2 0.1 0.0 0.0  2.8 2.5  0.0 0.0 0.0  6.6 0.6 
York and North Yorkshire 0 69 1 1 1 0 0 0  5 15 0 8 0 0  22 1 
Leeds City Region 0 116 2 1 4 0 0 0  8 7 0 8 0 25  40 4 
Hull and Humber Ports  0 347 0 0 0 0 0 0  0 30 0 2 14 26  10 3 
South Yorkshire 39 143 0 1 3 0 0 0  4 33 0 2 0 30  22 2 
Yorkshire and Humber 39 596 3 3 7 1 0 1  12 78 0 12 14 80  83 9 
Regional biomass 
schemes 65 (this comprises the 65MWe consented biomass Stallingborough, EON scheme in North East Lincolnshire)  
Co-firing schemes 548                  

Table 5 Current renewable energy capacity in the Yorkshire and Humber region, in terms of MW. “Current” refers to facilities that are operational or have planning 
consent. It has been assumed that all current biomass schemes contribute to the “Biomass woodfuel” capacity and all current EfW schemes contribute to the 
“EfW MSW” capacity. SWH refers to “Solar Water Heating,” ASHP refers to “Air Source Heat Pumps,” and GSHP refers to “Ground Source Heat Pumps.” Some 
local authorities are in more than one sub-region, therefore the capacity in Yorkshire and Humber is not equivalent to the sum of the capacity of the sub-regions. 
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Barnsley  86 1.3 0.2 11    5.2  1.3 0.8 0.8 0.0 1.1 1.6  0.4 
Bradford  70 2.5 4.3 28    2.3  0.0 2.0 1.6 0.0 2.7 4.9  1.4 
Calderdale  110 0.6 2.3 7    2.7  0.1 0.5 1.0 0.2 0.9 1.9  0.0 
Craven  36 0.6 5.4 2    12.4  0.4 0.2 3.0 2.2 0.4 0.7  0.0 
Doncaster  298 1.3 0.3 13    6.5  3.9 0.9 1.2 0.0 1.8 2.5  0.5 
East Riding of Yorkshire  652 2.9 0.0 11    26.7  36.0 0.9 4.7 3.9 2.2 2.5  1.6 
Hambleton  226 1.3 0.1 3    23.0  7.4 0.2 3.4 2.4 0.6 1.3  0.0 
Harrogate  126 0.8 0.8 4    17.1  4.6 0.3 3.4 2.3 1.0 2.2  0.0 
Kingston Upon Hull, City of  12 0.5 0.0 9    0.0  0.0 0.7 2.4 0.0 1.5 2.9  0.0 
Kirklees  129 1.5 2.3 16    4.0  0.5 1.3 1.4 0.2 2.3 3.9  1.3 
Leeds  80 3.0 2.7 44    5.7  1.3 3.2 2.8 0.0 3.5 9.4  0.0 
North East Lincolnshire  235 0.3 0.0 5    3.0  2.5 0.4 0.5 2.5 1.0 1.6  0.7 
North Lincolnshire  188 1.8 0.0 7    8.9  12.9 0.6 1.1 13.4 1.0 1.8  0.6 
Richmondshire  85 0.7 2.4 2    13.7  2.5 0.2 3.3 2.4 0.3 0.3  0.1 
Rotherham  91 0.9 0.9 12    3.9  2.4 0.9 1.1 0.0 1.2 2.2  0.5 
Ryedale  10 0.6 0.2 2    26.0  6.6 0.2 3.7 2.6 0.3 0.6  0.1 
Scarborough  10 0.5 0.3 5    11.2  2.3 0.4 2.0 1.4 0.8 1.0  0.0 
Selby  271 0.9 0.9 4    5.4  4.1 0.3 3.4 1.1 0.5 0.8  0.0 
Sheffield  14 1.4 1.6 21    0.1  0.0 1.1 1.7 0.0 2.2 4.9  0.3 
Wakefield  79 1.7 1.4 16    3.6  1.6 1.2 2.5 0.2 1.8 3.6  0.3 
York  35 0.8 0.0 10    3.0  2.3 0.6 0.4 0.0 1.2 2.1  0.6 

York and North Yorkshire  799 6 10 31    112  30 2 23 14 5 9  1 

Leeds City Region  1,023 14 20 144    62  16 10 20 6 15 31  4 

Hull and Humber Ports  1,087 6 0 33    39  51 2 9 20 6 9  3 

South Yorkshire  489 5 3 58    16  8 4 5 0 6 11  2 

Yorkshire and Humber  2,843 26 26 235    185  93 17 45 35 28 53  8 

Table 6 Potential renewable energy electricity generation capacity in the Yorkshire and Humber region, in terms of MW. SWH refers to “Solar Water Heating,” 
ASHP refers to “Air Source Heat Pumps,” and GSHP refers to “Ground Source Heat Pumps.” Some local authorities are in more than one sub-region, therefore 
the resource in Yorkshire and Humber is not equivalent to the sum of the resource of the sub-regions. 
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Barnsley      17 9 1 9.4 27.3 2.5 1.5 0.9  2.3 3.2   
Bradford      37 25 2 4.3 24.0 0.0 4.1 1.9  5.4 9.9   
Calderdale      12 12 1 5.0 10.4 0.3 1.0 1.2  1.7 3.9   
Craven      4 6 4 22.6 6.8 0.8 0.4 3.4  0.7 1.3   
Doncaster      20 11 7 11.8 23.5 7.8 1.8 1.4  3.5 4.9   
East Riding of Yorkshire      20 15 3 48.5 55.3 72.0 1.7 5.4  4.4 4.9   
Hambleton      5 7 2 41.9 13.8 14.7 0.4 4.0  1.1 2.6   
Harrogate      8 9 3 31.2 10.0 9.2 0.6 4.0  2.0 4.5   
Kingston Upon Hull, City of      16 10 20 0.0 2.0 0.0 1.3 2.8  3.0 5.7   
Kirklees      26 21 31 7.3 17.7 1.0 2.6 1.6  4.6 7.9   
Leeds      60 31 4 10.4 33.3 2.6 6.5 3.2  7.0 18.8   
North East Lincolnshire      9 7 12 5.5 3.4 5.0 0.8 0.6  1.9 3.2   
North Lincolnshire      11 8 11 16.1 29.5 25.8 1.1 1.2  2.0 3.5   
Richmondshire      3 6 8 24.8 7.5 4.9 0.3 3.8  0.6 0.6   
Rotherham      18 10 6 7.1 13.6 4.8 1.7 1.3  2.5 4.4   
Ryedale      3 6 5 47.2 6.5 13.3 0.3 4.2  0.7 1.2   
Scarborough      7 12 4 20.3 10.5 4.5 0.8 2.2  1.6 1.9   
Selby      6 3 7 9.9 12.7 8.2 0.7 3.9  1.0 1.6   
Sheffield      34 21 9 0.2 8.9 0.0 2.1 2.0  4.5 9.7   
Wakefield      25 13 12 6.6 40.1 3.2 2.4 2.9  3.7 7.1   
York      13 9 9 5.4 7.2 4.6 1.3 0.4  2.4 4.1   

York and North Yorkshire      48 57 41 203 75 60 5 26  10 18   

Leeds City Region      207 138 74 112 190 32 21 23  31 62   

Hull and Humber Ports      56 39 45 70 90 103 5 10  11 17   

South Yorkshire      89 50 22 29 73 15 7 6  13 22   

Yorkshire and Humber      353 249 159 335 364 185 33 52  57 105   

Table 7 Potential renewable energy heat generation capacity in the Yorkshire and Humber region, in terms of MW. SWH refers to “Solar Water Heating,” ASHP 
refers to “Air Source Heat Pumps,” and GSHP refers to “Ground Source Heat Pumps.” Some local authorities are in more than one sub-region, therefore the 
resource in Yorkshire and Humber is not equivalent to the sum of the resource of the sub-regions. The district heating resource has already been included within 
the potential heat figures from other technologies. 
 

 

 

 

 

51 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 37 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

Total resource (GWh) 

D
is

tr
ic

t h
ea

tin
g 

C
om

m
er

ci
al

 w
in

d 

Sm
al

l s
ca

le
 w

in
d 

H
yd

ro
 

So
la

r P
V 

So
la

r t
he

rm
al

 

A
ir 

so
ur

ce
 h

ea
t 

pu
m

ps
 

G
ro

un
d 

so
ur

ce
 h

ea
t 

pu
m

ps
 

B
io

m
as

s 
en

er
gy

 
cr

op
s 

B
io

m
as

s 
m

an
ag

ed
 

w
oo

df
ue

l 

B
io

m
as

s 
ag

ric
ul

tu
ra

l 
ar

is
in

gs
 (s

tr
aw

) 

B
io

m
as

s 
w

as
te

 
w

oo
d 

Ef
W

 w
et

 

Ef
W

 p
ou

ltr
y 

lit
te

r 

Ef
W

 M
SW

 

Ef
W

 C
&

I 

Ef
W

 B
io

ga
s 

Ef
W

 s
ew

ag
e 

ga
s 

Barnsley 0 225 2 1 9 11 14 2 78 72 20 12 8 0 18 26 0 5 
Bradford 0 183 3 14 21 22 40 4 35 63 0 32 16 0 43 78 0 14 
Calderdale 0 290 1 8 6 8 20 2 41 27 2 8 10 1 14 30 0 4 
Craven 0 95 1 18 2 2 9 7 186 18 7 3 30 11 6 11 0 1 
Doncaster 0 784 2 1 9 12 17 12 98 62 61 15 13 0 28 39 0 6 
East Riding of Yorkshire 0 1,714 4 0 9 12 23 5 399 145 568 14 47 20 34 39 0 6 
Hambleton 0 594 2 0 2 3 10 3 345 36 116 3 35 12 9 20 0 1 
Harrogate 0 331 1 3 3 5 15 5 257 26 72 5 35 12 16 35 0 2 
Kingston Upon Hull, City of 0 32 1 0 7 10 16 37 0 5 0 10 25 0 23 45 0 5 
Kirklees 0 339 2 8 12 16 33 56 60 47 8 20 14 1 37 62 0 9 
Leeds 0 211 4 9 33 37 49 8 85 87 20 51 28 0 55 148 0 23 
North East Lincolnshire 0 618 0 0 4 6 10 21 45 9 39 6 5 13 15 25 0 3 
North Lincolnshire 0 493 2 0 5 7 12 19 133 78 203 9 11 69 16 28 0 4 
Richmondshire 0 223 1 8 1 2 10 14 204 20 39 2 34 12 5 5 0 1 
Rotherham 0 239 1 3 9 11 15 11 59 36 38 14 11 0 20 35 0 6 
Ryedale 0 26 1 1 1 2 9 9 389 17 105 2 37 14 5 9 0 1 
Scarborough 0 26 1 1 3 4 20 8 167 28 36 7 20 7 12 15 0 3 
Selby 0 712 1 3 3 3 4 13 81 33 65 5 34 6 8 13 0 2 
Sheffield 0 36 2 5 16 21 32 16 1 23 0 17 18 0 35 77 0 7 
Wakefield 0 208 2 5 12 15 20 22 54 105 25 19 26 1 29 56 0 8 
York 0 92 1 0 7 8 14 16 45 19 36 10 4 0 19 32 0 4 

York and North Yorkshire 0 2,101 8 34 24 29 91 73 1,674 197 475 38 229 74 80 140 0 17 

Leeds City Region 0 2,687 18 68 109 127 218 133 922 498 255 165 206 32 244 491 0 73 

Hull and Humber Ports 0 2,856 7 0 25 34 62 81 577 237 811 39 88 102 89 137 0 17 

South Yorkshire 0 1,284 6 10 44 55 78 41 236 193 119 57 49 0 100 176 0 25 

Yorkshire and Humber 0 7,472 34 88 177 217 393 286 2,762 957 1,461 264 461 179 447 828 0 117 

Table 8 Potential annual renewable energy generation capacity in the Yorkshire and Humber region by 2025, in terms of GWh. SWH refers to “Solar Water 
Heating,” ASHP refers to “Air Source Heat Pumps,” and GSHP refers to “Ground Source Heat Pumps.” Some local authorities are in more than one sub-region, 
therefore the resource in Yorkshire and Humber is not equivalent to the sum of the resource of the sub-regions. The district heating resource has already been 
included within the potential heat figures from other technologies in Table 7. 
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5.8 District heating networks and CHP 

5.8.1 Introduction 
Energy demand has traditionally been met by electricity 
supplied by the national grid, heating supplied with individual 
boilers and cooling supplied through chillers. District heating is 
an alternative method of supplying heat to buildings using a 
network of pipes to deliver heat to multiple buildings from a 
central heat source. Building systems are usually connected to 
the network via a heat exchanger, which replaces individual 
boilers for space heating and hot water. This is a more efficient 
method of supplying heat than individual boilers and 
consequently, district heating is considered to be a low carbon 
technology that can contribute towards renewable targets. 

The traditional method of generating electricity at power 
stations is inefficient, with at least 50% of the energy in the fuel 
being wasted. A CHP plant is essentially a localised power 
station but makes use of the heat that would normally be 
wasted through cooling towers. This heat can be pumped 
through district heating networks for use in buildings. Since it is 
generated closer to where it is needed, electricity losses in 
transmission are reduced. 

The economics of district heating networks and CHP are 
determined by technical factors including the size of the CHP 
engine and annual hours of operation (or base load). Ideally, a 
system would run for at least 4,500 hours per year for a 
reasonable return on investment which is around 17.5 hours 
per day, five days per week, or 12.5 hours every day of the 
year. CHP is therefore most effective when serving a mixture of 
uses, to guarantee a relatively constant heat load. High energy 
demand facilities such as hospitals, leisure centres, public 
buildings and schools can act as anchor loads to form the 
starting point for a district heating and CHP scheme. These 
also use most heat during the day, at a time when domestic 
demand is lower. 

The potential for establishing networks to supply electricity and 
heat at a community scale from local sources is discussed in 
this section. 

5.8.2 Existing heat networks and CHP 
The study has not identified many existing district heating 
networks across the region (Appendix E Table 82). For the 
most part, these are small scale networks associated with local 
authority owned housing estates. Rotherham in particular has a 
number of small networks served by communal boiler houses. 

The most well-known network in the region in the Sheffield 
district heating network, which provides more than 130 
buildings around the city centre with energy generated from 
residual waste. Buildings connected to the network range from 
offices and public buildings to hotels and residential premises. 

5.8.3 Potential for heat networks with CHP 
The potential to supply low carbon heat through district heating 
networks with CHP has been assessed and mapped using a 
methodology developed by AECOM, as the DECC 
methodology does not provide an approach for this. Details of 
the AECOM mapping methodology are provided in Appendix 
A.2. 

The heat mapping exercise has identified areas where there 
may be sufficient heat demand from existing buildings to 
support a commercially viable district heating or CHP system 
and the results are shown in Figure 17.  The relative viability of 
areas in the region for district heating is shown through colours 
of increasing intensity, from yellow to orange to red. 

Due to its largely rural nature and relatively low density of 
development, the potential for district heating and CHP in the 
region is limited. Most of the potential is located within or 
around the major urban centres – Leeds, Sheffield, Doncaster, 
York and Hull. There are also some smaller areas of potential 
in Harrogate District, Scarborough, Scunthorpe and around the 
ports in Immingham. 

Numerous buildings within urban centres in the Yorkshire and 
Humber region could act as anchor loads to reduce risk for 
investment in district heating networks. These include public 
buildings, hospitals, leisure centres and new, mixed use 
development sites and are shown on Figure 17. 

There are also a number of “mini-networks” in the region, 
where electricity is generated at a dedicated power plant and 
used to serve a nearby industrial load. Examples include the 
straw burning, energy generation plant at the Tesco 
Distribution Centre in Goole. There is potential to use these 
networks to deliver waste heat as well. 

5.8.4 Conclusions from heat networks potential 
assessment 

Where there is potential and based on the current grid mix, 
district heating with biomass CHP is the most cost-effective 
solution for the supply of low carbon heat in terms of cost per 
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amount of carbon saved.15 Once networks are in place they 
can be made flexible in that they have the potential to be 
served by a range of low carbon fuel sources, which could 
change over time in response to available incentives and the 
availability of fuel supply. 

Although there is some potential for district heating networks 
as shown in Figure 17, delivering district heating networks at 
scale has proved difficult to date and there are a range of 
timing, planning, financial and technical hurdles to overcome. 
The barriers include: 

• Lack of scale, diversity and security of load to create a 
viable network. A strategic approach to the planning 
and phasing of district heating infrastructure and plant 
is crucial for success;  

• Phasing and timing issues, including lack of 
committed and secure base-loads to attract 
investment in required infrastructure. Uncertainty 
around timing and delivery of networks, preventing 
developers from committing to solutions outside the 
red line boundary of their own site; 

• Varying local authority capacity and commitment to 
lead and enable delivery. Even where loads can be 
aggregated there may be reluctance for the private or 
public sector to invest unless loads can be 
guaranteed; 

• Lack of evidence base required for decision making at 
a community scale. 

 

                                                           
15 The potential and costs of district heating networks, Faber Maunsell 
and Poyry, April 2009 
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Figure 17 Potential for district heating with CHP, based on heat density. The areas with most potential are shown in red, areas with least potential are shown in 
yellow. 
 

55 of 374



AE
 
Ca
Bu

 

5.9

5.9
W
ele
po

Th
sc
is 
en

5.9
Ins
in 
wi
No
1M

Fig
RS
Yo
an
wi

Fig
20
ha
 

Mo
wi
Lin
Do

ECOM 

apabilities on proje
ilding Engineering

9 Wind e

9.1 Introdu
Wind turbines c

ectricity. Large
otential to gene

he potential fo
cale, onshore w
described in t

nergy generati

9.2 Existin
stalled or cons
the region is a
nd energy has
orth Lincolnsh
MW capacity a

gure 18 shows
SS target. Bar
orkshire, Harro
nd Selby have 
nd. 

gure 18 Progres
010 RSS targets
ave planning con

ost new wind 
nd farms inclu
ncolnshire and
oncaster. Ther

ect: 
g - Sustainability 

energy resour

uction 
onvert the ene
e scale, free s
erate significa

r renewable e
wind turbines 
this section. T
on has not be

ng wind energ
sented comme
around 592 M
s been in East
ire. The locati

are shown as p

s the progress
rnsley, Calderd
ogate, Leeds, 
exceeded the

ss of current com
s. “Current” refe
nsent. 

farms are in th
ude the 85 MW
d the 66 MW w
re are very few

rce 

ergy contained
standing wind 
ant amounts of

energy genera
for commercia
he potential fo

een included in

gy capacity 
ercial scale, w
W. The greate
t Riding of Yo
ions of the win
purple dots on

s of installed w
dale, Doncast
North Lincoln

eir targets for c

mmercial wind e
rs to facilities th

he 10 MW to 5
W Keadby site
wind farm at T
w wind farms 

Low carbon and r

d in the wind i
turbines have
f renewable e

tion from large
al energy and 
or offshore win
n this assessm

wind energy ca
est deploymen
rkshire, follow
nd farms abov
n Figure 23. 

wind against th
ter, East Ridin
nshire, Rotherh
commercial sc

energy capacity
hat are operation

50 MW range.
e in North 
Tween Bridge 
in the north of

renewable energy

nto 
 the 
nergy. 

e 
supply 

nd 
ment. 

apacity 
nt of 

wed by 
ve 

he 
ng of 
ham 
cale 

y against 
nal or 

. Major 

in 
f the 

regi
and 

The
Dog
Gate
13,0

Figu
Cald
appl
with 
Wiki

5.9.
The
the 
the 
(Fig
com
wind
the 
of h
pres

The
scal
to g
equ
the 

Mos
ban
nort
alon
The

y capacity in Yorks

 

on due to the 
the four MoD

re are four off
gger Bank, Ho
eway, which c
000 MW, 4,000

re 19 The 9 MW
derdale. This win
ication has bee
larger turbines.
media website, 

3 Potentia
 UK Wind Spe
region range f
North York Mo
ure 22). Wind

mmercial viabil
d speed for co
constraints on
igh landscape
sence of a num

 economically
le wind energy
enerate just u
ivalent to over
energy use of

st of the econo
d through the 
th of the region
ng the east coa
 local authorit

shire and Humber 

presence of th
D aerodromes. 

fshore wind fa
rnsea, Wester

could result in 
0 MW, 245 MW

W, 23 turbine, O
nd farm has bee
n submitted to p
. (Source: Nigel 
accessed Nove

al wind energy
eed database 
from 5 m/s in t
oors and York
 speeds of at 
ity. Most of th

ommercial sca
n development
e and environm
mber of MOD 

y viable capac
y is around 2,8
nder 7,500 GW
r 6% of region
f around 510,0

omically viable
centre of the 

nal boundary t
ast of the regi
y with the mos

he National Pa

rms proposed
rnmost Rough
installed capa
W and 300 MW

Ovenden Moor W
en operational s
planning for rep
 Homer, March 
ember 2010) 

y resource 
shows that w
the lower lying

kshire Dales N
least 6m/s are
e region there

ale wind energ
t tend to come
mental sensitiv
sites.  

ity of the regio
800 MW. This
Wh electricity 

nal energy dem
000 homes. 

e wind energy 
region from T
to Scunthorpe
on in East Rid
st potential is 

arks and AON

d off the Humb
h and the Hum
acities of up to
W respectively

Wind Farm in 
since 1993 and 
powering of the s

2005, retrieved

ind speeds ac
g areas to 9 m

National Parks
e necessary fo
efore has suffic
y generation a

e from large a
vity and the 

on for commer
s has the poten

annually, 
mand in 2008 

resource lies 
eeside Airport

e in the south, 
ding of Yorksh
East Riding o

41 

NBs 

ber, 
mber 
o 
y. 

an 
site 

d from 

cross 
m/s on 

or 
cient 
and 
reas 

rcial 
ntial 

and 

in a 
t just 
and 

hire. 
f 

56 of 374



AE
 
Ca
Bu

 

Yo
Hu

5.9
W
wi
en
the
tur
is 
typ
inf
wh
co
co

Fig
(So
sh

5.9

Co
the
re
ap
op

Th
tec
res
a h
    
16 B
Se
17 T
(D

ECOM 

apabilities on proje
ilding Engineering

orkshire. There
ull, Scarborou

9.4 Financ
Wind turbines, w

nd speeds, ar
nergy technolo
e capital cost 
rbine increase
projected to c
pical cost brea
fluence on the
hich is influenc
omponents) an
onnection is ar

gure 20 Capital 
ource: The econ
eet 3, DTI)17 

9.5 Conclu
assess

ommercial sca
e most cost ef
latively high in

pplications for 
pportunity is be

his study has a
chnically acce
source that is 
high level indi
                     

BWEA Small W
eptember 2009) 
The economics 
TI, June 2001) 

ect: 
g - Sustainability 

e is relatively 
gh and Sheffie

cial implicatio
when located a
re one of the m
ogies currently
of wind turbin

es. As of Febru
cost around £8
akdown is prov
e cost of projec
ced by the cos
nd the exchan
round 10% of 

cost breakdown
nomics of onsho

usions from w
sment 
ale wind energ
ffective renew
nstalled capac
wind farms ac
eing exploited

applied a num
essible wind en

economically
cation of the p
                     

Wind Turbine FA

of onshore win

little potential 
eld. 

ons of wind e
appropriately 
most cost effec
y available in t
es reduces as
uary 2009, lar
800 per kilowa
vided in Figur
cts is the cost
st of steel (for 
ge rate. The c
total project c

n for a large sca
ore wind energy

wind energy r

gy generation 
wable energy te
city and numbe
cross the regio
d. 

mber of assump
nergy resourc

y viable. Althou
potential, man
             
Q (BWEA webs

d energy; wind 

Low carbon and r

in Kingston u

nergy 
in areas of hig
ctive renewab
the UK. Gener
s the size of th
rge scale wind
att installed16.  
e 20.  The big
 of the turbine
turbine 

cost of grid 
osts. 

ale wind turbine
y; wind energy f

resource 

represents on
echnologies. T
er of planning 
on shows that

ptions to the 
ce to deduce th
ugh this can p
y of the const

site, accessed 

energy fact she

renewable energy

pon 

gh 
ble 
rally 
he 
d power 

A 
ggest 
e, 

. 
fact 

ne of 
The 

t the 

he 
rovide 
traints 

eet 3 

on w
over
area
area
bou
impl

Disc
this 
deliv
syst
app
of co
know
dep

Furt
ene
sugg
of w
plan
as z
deve
prin
Heri
enco

The
rem
econ
cons
and 
sens
stud
Pen
that 
obje
regi

The
prox
regi
Hull
for t
cons
      

18 Cu
2005
19 La
Sout

y capacity in Yorks

 

wind energy de
r time. Figure 
as with charac
as. For examp
ndary of the N
lies that each 

cussion with w
study has sug

very of project
tem. Obtaining
roximately 2 y
onsistency in 
wledge of the 
artments.  

ther activity to
rgy through ed
gested as a ke

wind energy. R
nning officers o
zone of visual 
elopers. It was
ciples, such a
itage on the c
ourage consis

 effect of large
ains an emoti
nomically viab
straints, on the
other relevan

sitivity was ou
dies that have 
nnines study19)

an assessme
ects such as la
on, either at a

 cumulative im
ximity will beco
on, particularl
, where there 
this study has 
straint on deve
                     

umulative effect
5 
andscape Capac
th Pennines, Ju

shire and Humber 

evelopment a
23 shows tha

cteristics that h
ple, Knabs Rid
Nidderdale AO
site is being a

wind farm deve
ggested that th
ts in the region
g planning per
years. Stakeho
decisions by c
technicalities 

 encourage w
ducation and a
ey recommen

Region wide or
on the interpre
influence map
s also sugges

as those produ
umulative effe

stency in asse

e wind turbine
ve issue. This

ble potential fo
e basis of disc

nt stakeholders
utside of the sc

been already 
) were extrem

ent of the sens
arge wind turb
a sub-regional 

mpact of wind 
ome an impor
y in areas suc
are already m
considered cu
elopment (sep
                    

t of wind farms, 

city Study for W
lie Martin Assoc

re subjective a
t there are win
have been rule
dge Wind Farm
ONB. This is en
assessed on it

elopers undert
he overwhelm
n is delays wit
rmission for ne
olders have co
consultees an
of delivery in 

wider understan
awareness ra
dation to incre
r sub-regional 
etation of visu
ps would be w
ted that adopt

uced by Scottis
ect of wind farm
ssing applicat

es on landscap
s study has red
or wind energy
cussion with N
s. An assessm
cope of this st
out (such as 
ely useful. It is

sitivity of the la
bines is carried

or local level.

farms in relati
rtant visual am
ch as East Rid
many turbines.
umulative imp
parate to deve
          
Scottish Natura

Wind Energy Dev
ciates, January 

and have evol
nd farms locat
ed out in othe
m is located on
ncouraging an
ts individual m

taken as part 
ming barrier to 

thin the planni
ew sites is tak
ommented on 
d a lack of 
planning 

nding of renew
ising has been
ease deploym
guidance for 
al information

welcomed by 
ting design 
sh Natural 
ms18, would 
tions. 

pe amenity 
duced the 
y due to lands
Natural Englan
ment of landsc
udy and the 
the South 
s recommend
andscape to 
d out for the w
 

ively close 
menity issue fo
ding of Yorksh
 The methodo

pact to be a sp
elopment in vis

al Heritage, Apri

velopments in th
2010 

42 

lved 
ted in 
r 
n the 
nd 

merits. 

of 

ing 
king 

lack 

wable 
n 
ent 

 such 

cape 
nd 
cape 

ed 

whole 

or the 
ire or 

ology 
pecific 
sually 

il 

he 

57 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 43 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

sensitive landscapes) and has reduced the economically viable 
potential accordingly.  

The possible detrimental effect of large scale wind farms on 
military and aviation radar operation has also been a constraint 
for wind energy development in the region, as with the rest of 
the country. In 2008, around 47% of wind farm applications in 
the UK were rejected on radar grounds.20 Turbines within line 
of sight of the radar will generally have the most effect, which 
can be a major issue for military air defence radar such as the 
instrument at Staxton Wold, which can have a range over large 
swathes of the region, up to 200 km in some cases. 

Discussion with stakeholders has suggested that there are 
mitigation solutions available that are currently at the research 
stage but are likely to come forward in the short to medium 
term. These include the “Raytheon” solution which can be 
applied to NATs equipment, a 3D holographic solution 
proposed by Cambridge Consultants21 and “Verifye” developed 
by Qinetiq.22 AECOM is aware of one solution due to be 
implemented at Robin Hood airport in Doncaster, which should 
open up the area in the vicinity of the airport to commercial 
wind energy generation. Requirements for mitigation can also 
be included within the conditions for planning approval. 

In our judgement, whilst radar mitigation has been a significant 
issue in the past, major issues should be resolved within 5-10 
years. Consequently we have not reduced the economically 
viable potential because of radar concerns. 

The capacity of the electrical network may also become a 
constraint on commercial scale wind energy development. 
Wind farms typically connect into the 33kV network. The 
cumulative impact of clustering of wind farms may become an 
issue, particularly in East Riding which is a light load area. 

                                                           
20 Resolution of radar operation objections to wind farm developments 
W/45/00663/00/0, BERR, 2008 
21 “Wind farms vs. radar – seeing through the 
clutter”, presentation by Cambridge Consultants, October 2008 
22 Vertical radar speeds up planning applications, Qinetiq website, 
accessed January 2011 
http://www.qinetiq.com/home/markets/energy_environment/wind_energ
y/maximum_radar_coverage.html 
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Figure 22 Annual average wind speed in Yorkshire and Humber in m/s, at 45 m height above ground level (Source: UK Wind Speed Database, accessed 
November 2010). 
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Figure 23 Commercial scale wind energy resource in Yorkshire and Humber. There are two further offshore wind farms in planning off the east coast (beyond 
boundary of map), Dogger Bank and Hornsea. “Current Wind Farm” refers to facilities that are operational or have planning consent. “Proposed Wind Farm” refers 
to facilities currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The 
areas shaded as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the number of turbines may 
be restricted due to environmental constraints. Please refer to appendix A.2.3 for more details. 
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Figure 30 Hydro energy resource in Yorkshire and Humber. “Current Hydro Energy” refers to facilities that are operational or have planning consent. “Proposed 
Wind Farm” refers to facilities currently in the planning system. 
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5.12 Biomass resource 

5.12.1 Introduction 
Biomass is a collective term for all plant and animal material. It 
is normally considered to be a renewable fuel, as the carbon 
emissions emitted during combustion have been (relatively) 
recently absorbed from the atmosphere by photosynthesis. 

The potential for energy generation from dedicated energy 
crops, managed woodland, industrial woody waste and 
agricultural arisings (straw) is described in this section.  

Arboricultural arisings from the pruning of trees have not been 
included in the assessment since this resource is difficult to 
quantify and logistically difficult to source.  

The potential for energy generation from other animal waste 
products (such as poultry litter) is described in section 5.13. 

5.12.2 Co-firing of biomass 
Under the Renewables Obligation, co-firing of biomass with 
coal or oil in large scale power generation is encouraged.  

In order to stimulate the development of a supply chain, large 
scale power generators receive twice the level of support if 
they co-fire with energy crops rather than other forms of 
biomass. There is a limit on electricity suppliers for how much 
of their obligation they can meet from purchasing or claiming 
ROCs from co-firing from non-energy crops biomass, without 
CHP. However, this limit does not apply to co-firing from 
energy crops or to co-firing with CHP and there are no 
restrictions on whether the biomass crops have to be sourced 
locally.   

All three major coal-fired power stations in the region are 
currently co-firing with biomass. The main factors affecting the 
level of cofiring are the cost of fuel and whether the fuel is 
physically compatible with the rest of the fuel stream. 

Prior to 2010, Drax had about 100MW of co-firing capacity, up 
to about 2.5% of installed capacity, based on putting biomass 
through the same mills as the coal. In 2010, the plant installed 
400MW of biomass direct injection plant which enables a 
greater proportion of biomass to be used. This brings the 
current installed co-firing capacity to 500MW, or 12.5% of total 
capacity, with the potential to co-fire up to 1.5 million tonnes of 
biomass per year. Drax believes that this now makes them the 
largest co-firing facility in the world.24 A range of fuels are being 
used, both from the UK and imported, including energy crops, 

                                                           
24 Biomass Growth Strategy, Drax group PLC, October 2008 

wood and tall oil. Drax has built a straw pelleting plant in Goole 
which became operational in 2009, and can process 100,000 
tonnes of pellets per annum. Drax also secured planning 
consent in 2010 to build a second straw pelting plant, with a 
capacity of 150,000 tonnes per annum, at Somerby Park in 
Gainsborough, Lincolnshire. 

Imported olive pellets are used as biomass co-firing material at 
Ferrybridge “C” power station. The biomass capacity of the 
plant peaked at about 2.9%, or 58MW, in 2005/6, but fell to 
1.3% (26MW) in 2007/8. Ferrybridge did invest in some 
dedicated biomass burners in 2006, but with the financial 
incentives currently available, their operation is not 
economically viable at present. Currently the plant is limited to 
the maximum amount of biomass it can put through the coal 
mills, without causing clogging of the mills. This limit is about 
3% by mass, or about 1.5% of output. However, this amount 
will halve from 2016 when a proportion of Ferrybridge’s 
generating capacity (1 GW) is scheduled to close under the 
LCPD (see section 4.4 for details). 

Olive pellets are the main source of biomass co-firing material 
at Eggborough power station. Almost 18,000 tonnes are used 
annually.25 Analysis of ROC data shows that in 2008/9 about 
1.1% (22MW) of the output of the plant came from co-firing. 
Eggborough is not planning to reduce any of its coal fired 
capacity and all of its capacity will be LCPD compliant. 

5.12.3 Existing biomass capacity (non co-firing) 
There are only a few examples of operational biomass power 
or CHP schemes in the region. These are: 

• The 4.7MWe facility at John Smith’s brewery, Tadcaster in 
Selby district. This is fuelled by spent grain and locally 
sourced wood chip and supplies steam and electricity for 
process use; 

• The 2.5MWe biomass facility at Sandfield Heat and Power 
in Brandesburton, in East Riding. This is fuelled by waste 
wood. This scheme was developed by Bioflame, who are 
based in Pickering, Ryedale. Bioflame also have a 
0.5MWe demonstration scheme at their Pickering site; 

• The 2MWe biomass facility operated at Bioflame at South 
View Farm in Ryedale. 

However, there are a significant number of other schemes that 
have either received planning consent or are currently in 

                                                           
25 Sustainability Report on biomass fuelled generating stations, Ofgem,  
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planning. These are covered under the “potential” section 
5.12.4 below.  

In terms of current biomass heating (wood fuel) installations, 
these, along with their potential uptake, are considered under 
the microgeneration section later in this report (section 5.14.2). 

 
Figure 31 Delivery of biomass at Sheffield Road flats, Barnsley 
(Source: Case study – Sheffield Road – Barnsley MBC) 
 

5.12.4 Potential biomass resource 

Straw 
The resource assessment showed that there were about 0.56 
million tonnes of straw per annum available for energy 
generation in the region, after allowing for 50% of the resource 
being left on the fields for fertiliser. The majority of this 
resource is in East Riding and North Lincolnshire, with a 
significant contribution also from North Yorkshire districts. This 
could support 93MWe of installed capacity, equivalent to the 
energy use of around 43,300 homes.  

Given the size of this resource, it is perhaps surprising that 
there are currently no operational straw combustion facilities in 
the region. However, there are three straw burning CHP 
schemes that have been granted planning consent in recent 
years, all in East Riding district, with a total capacity of 30MWe. 
These are: 

• Tansterne straw burning plant in Flinton, developed by 
GB-Bio, 10MWe, which will supply heat and CO2 to 
glasshouses; 

• Tesco distribution centre in Goole, 5MWe, where some of 
the heat will be used for buildings; 

• Gameslack farm, Wetwang, 15MWe. 

As mentioned under the co-firing section 5.12.2, some of this 
resource is likely to also be pelletised for use in co-firing, at the 
pellet mill in Goole, for example.  

A planning application was also submitted in 2009 for a 40MWe 
straw burning plant at the former British Sugar works in Brigg, 
North Lincolnshire. This was refused planning consent in 2010, 
but at the time of writing was due to go to appeal in Spring 
2011.  

Energy crops 
The resource assessment showed that for the medium 
scenario defined within the DECC methodology, where energy 
crops are only grown on land not used for arable crops (see 
appendix A.9.2), there is the potential for planting about 64,000 
ha of energy crops, which could yield about 1.1 million oven 
dried tonnes of fuel per annum by 2020. The analysis found 
that this was made up of 8,339 ha of short rotation coppice 
(SRC) and 55,832 ha of miscanthus.  

The majority of this resource is in North Yorkshire, but there is 
also significant potential in East Riding and North Lincolnshire. 
If all of this were to be used for biomass electricity generation 
and CHP facilities, this could support an installed capacity of 
about 185 MWe, equivalent to the energy use of around 86,200 
homes. In practice, a significant proportion of this resource 
may be used for co-firing. It may also be grown for wood fuel, 
particular on farms and estates where they have installed their 
own wood fuel boilers.  

Currently, there is just under 1800 ha of energy crops planted 
in the region26, i.e. just under 3% of this resource.  There are 
areas of the region with fertile, peaty soil that should be 
beneficial for growing short rotation coppice (SRC), especially 
with impact of higher temperatures expected from climate 
change. On the other hand, these crops may be more at risk of 
flood damage. Natural England has advised that they would 
expect schemes that avoid peaty soils as advised in the Best 
Practice Guide to growing Short Rotation Coppice.27 

Imported biomass 
Over the last few years there has been considerable interest in 
developing large scale biomass power stations on the Humber 
that would be fuelled mainly by biomass imported by sea. Drax 
has announced plans for a 290MW facility at Immingham, 
North Lincolnshire. A section 36 application was lodged with 
the Department for Energy and Climate Change towards the 
                                                           
26 Based on data from the UK Government Energy Crop Scheme 
27 Growing Short Rotation Coppice, DEFRA, August 2004 
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end of 2009. Able UK has also announced plans for a 300MWe 
biomass facility for the south bank of the Humber, although it is 
not clear if a formal application has yet been lodged. In 
addition, Drax also lodged a section 36 application for a 
second 290MWe facility in Selby. At the time of writing, it is 
unclear whether or not DECC has approved the Drax 
applications, nor whether Drax intend to continue developing 
them. In early 2010, Dong Energy also announced plans for a 
biomass power station at Queen Elizabeth dock in East Hull. 
However, they subsequently withdrew these proposals later in 
2010. 

A proposed 65MWe scheme at Stallingborough, on the south 
side of the Humber, was granted planning consent by the 
Secretary of State in 2008, under a section 36 application. 
Formerly this was owned by Helius Energy, but has since been 
bought by RWE. The scheme has yet to be built. 

Waste wood 
Based on the DECC methodology, the amount of wood waste 
that could be available in the region from the construction 
sector by 2020 was estimated to be about 100,000 odt per 
annum. This assumes that only 50% of the resource would be 
available due to competing uses. If all of this went to electricity 
production, or CHP, this could support 17MWe of biomass 
generation capacity, equivalent to the energy use of around 
7,800 homes.  

It is acknowledged that there are also potentially significant 
additional volumes of wood waste within the commercial and 
industrial mixed waste stream. A 2009 study for Resource 
Efficiency Yorkshire28 found that there was potentially up to 
318,000 tonnes per annum of wood waste being produced by 
the commercial and industrial sectors in the region.  

However, for this study, we have considered this resource as 
part of the biodegradable proportion of the potential for energy 
generation from waste, which is covered later in this report 
(section 5.13.1).  

As mentioned above, there are already a few (pioneering) 
operating examples of energy generation from wood waste in 
the region, in Ryedale and East Riding. A proposal by EON for 
a 25MWe scheme at Blackburn Meadows in Sheffield also 
received planning consent in 2008, but this has yet to be built. 
Futhermore, Dalkia has submitted proposals to the Secretary 
of State (under section 36) for a 56MWe scheme located at 
                                                           
28 Calculation of the Wood Fraction of C&I waste in Yorkshire & 
Humber, July 2009, Urban Mines 

Pollington airfield, in Selby. The wood waste would be 
transported to the site via the Aire and Calder canal. At the 
time of writing, it is not known whether the scheme has 
received approval. 

It is worth noting that not all of the wood waste would 
necessarily be used for dedicated electricity generation or CHP 
plants. Clean wood waste may be pelleted to be used as wood 
fuel or for co-firing. In 2010, Dalkia commissioned a waste 
wood pelleting facility at Pollington airfield in Selby which can 
produce up to 50,000 tonnes per year of pellets.  

 
Figure 32 Woodpile at Smithies Depot, Barnsley where waste wood is 
collected. (Source: Climate Change Case Study: Barnsley Metropolitan 
Borough Council, Efficiency North) 
 

Managed woodland 
Data from the Forestry Commission suggests that there could 
be only a fairly limited amount of 22,000 odt of wood fuel 
available per annum from thinnings and fellings from woodland 
management in the region, by 2020. This would be from both 
Forestry Commission and private sector woodland over 2 ha in 
size. This estimate is an upper limit as it does not take account 
of whether it would be economically viable to extract timber or 
thinnings from all of this woodland.  

This figure is based on only stemwood of 14cm in diameter or 
less going into the woodfuel market, as larger sizes would tend 
to go into the sawn timber market where they would receive a 
higher price. The figure also assumes that only conifer 
residues would go for chipped wood fuel, as broadleaf residues 
would tend to be used for logs.  

The Forestry Commission for the region already has a contract 
to supply 100,000 tonnes of forestry residues per year (which 
presumably also includes stemwood with a diameter greater 
than 14cm) to the 30MWe Wilton biomass power scheme run 
by Sembcorp in the Tees Valley. This is a ten year contract 
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Figure 34 Biomass resource in Yorkshire and Humber, by sub region, in terms of potential MW. “Current” refers to facilities that are operational or 
have planning consent. The 129MWe of consented schemes for the region includes the 65MWe Stallingborough scheme, on the Humber which 
would run off imported biomass, and the 25MWe Blackburn Meadows waste wood scheme in Sheffield. 
 

5.12.6 Conclusions from biomass resource assessment 
This study has identified biomass as a significant resource for 
renewable energy generation in the region.  At the large and 
medium plant scale, there are few physical environmental or 
planning factors that could seriously constrain the deployment 
of biomass. Biomass boilers for large scale use such as in 
district heating networks are an option but district heating 
schemes are still relatively rare in UK. 

The majority of the biomass energy resource is located in the 
largely rural sub-region of York and North Yorkshire, where 
there are particular opportunities for energy crops grown on 
land no longer needed for food production, animal waste and 
straw. 

The biomass fuel supply chain in the Yorkshire and Humber 
region is currently in its infancy and the market conditions are 
extremely variable. This makes the long-term forecasting of 
biomass system costs extremely difficult. For example, 
biomass fuel, particularly waste wood, has in the past been 
either free of charge or attracted a gate fee (where the supplier 
pays the user a fee which is lower than the alternative disposal 
cost). However, as the market for biomass increases with 
additional biomass electricity, heat, and CHP capacity being 
installed, the demand will increase and the fuel will command a 
higher premium. It will be important to consider the longer term 
potential market conditions for new developments and there is 
a potential role for local authorities to collaborate with the sub-
regional bodies to establish a supply chain to provide some 
degree of long term stability. 
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The major constraint to the use of locally sourced biomass is 
likely to be financial. Feedback received as part of this study 
suggests that the economically viable potential for growing 
energy crops in the region will ultimately depend on the price of 
wheat. There is potential to use the region’s relatively large 
straw resource for biomass energy generation. 

At present, the biomass heating sector is quite separate from 
the co-firing sector and there is no real competition for 
resources between the heat and co-firing markets. 

Securing finance for schemes has been suggested as a major 
barrier. Stakeholders have highlighted that uncertainty over 
incentive mechanisms is significantly affecting the viability of 
new biomass plants and that grandfathering provisions are 
needed to provide certainty for investment decisions. ROC 
bands are subject to review every four years and there is no 
clarity on the level of ROC support that plants accredited after 
April 2013 (the date of implementation of the next ROC bands) 
will receive. The commercial viability of using biomass boilers 
is likely to depend upon the introduction of the Renewable Heat 
Incentive. 

Other constraints on biomass energy production include the 
amount of land available for crop production and the need to 
consider environmental issues such as biodiversity issues, for 
example, if substantial areas of set aside or temporary 
grassland are used for energy crops. 

Greater use of biomass as fuel raises some considerations 
about increased CO2 emissions associated with transport of 
material.  A recent report by the Environment Agency provides 
data which suggests an increase in CO2 emissions of between 
5% (wood chip) and 18% (wood pellets) for European imports. 
The data is not clear for transport within the UK, but the overall 
carbon savings are likely to outweigh the transport energy 
costs, particularly where water borne transport is used.  The 
costs for water borne transport were also shown to be 
substantially reduced, although these costs would clearly be 
dependent on the number of transfers required between 
modes. 31 

In addition, major growth in the use of biomass fuel could have 
implications for air quality. Planning should ensure that this is 
considered for areas where Air Quality Management Areas 
(AQMAs) have been defined. 

                                                           
31 Feasibility Study into the Potential for Non-Building Integrated Wind 
and Biomass Plants in London: Final Biomass Report, February 2006. 

 

71 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 57 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

 
Figure 35 Biomass resource in Yorkshire and Humber. 
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5.13 Potential for energy generation from waste 

5.13.1 Introduction 
The organic fraction in waste streams can be used to generate 
energy through direct combustion, anaerobic digestion, 
pyrolysis or gasification. The potential for energy generation 
from waste is described in this section. It covers the following 
renewable energy resources. A full list of the energy from 
waste facilities in the region larger than 1MWe is provided in 
Appendix E. 

• Animal manures or slurry from pigs and cattle - This wet 
organic waste can be treated using anaerobic digestion 
(AD) to produce biogas. The biogas can then either be 
burnt directly to produce heat, or burnt in a gas engine to 
produce electricity and heat. 

• Food waste - This can stem directly from waste from the 
food and drinks processing industry or it could be food 
waste from the general household and commercial waste 
stream. If this waste is separated, it can be treated using 
AD, as described above. If it is not separated, then it 
instead forms part of the general waste stream described 
below.  

• Poultry litter - This is a drier from of organic waste and can 
be burnt to raise steam to drive a steam turbine to 
generate electricity and potentially useful heat if there is a 
use for the latter.  

• Sewage from sewage treatment works - This can be 
treated using AD to produce biogas, (or sewage gas) as 
described above for animal manure.  

• Municipal Solid Waste (MSW) and Commercial and 
Industrial (C&I) waste - Rather than going to landfill, any 
residual waste that is left after re-use, recycling and 
composting or AD, can go for other forms of secondary 
treatment.  
 
This can consist of some form of thermal treatment, where 
the waste is combusted to raise steam to drive a steam 
turbine, which can generate electricity, and also heat if in 
CHP mode. This could consist of either mass burn 
incineration, or some form of “advanced thermal 
treatment” using pyrolysis or gasification or both and is 
commonly referred to as  Energy from Waste (EfW). Or it 
can go through some form of Mechanical Biological 
Treatment (MBT), which produces Solid Recovered Fuel 
(SRF) pellets. These pellets can then themselves be 

combusted for energy production, again using a variety of 
approaches. 
 
Only the biodegradable fraction of this resource is classed 
as renewable, under the definitions of the EU Renewables 
Directive.  

• Landfill gas. Over time, the organic fraction of waste 
buried in landfill breaks down, through anaerobic 
digestion, to release methane gas. This gas can be 
captured, via underground pipes, and the gas then burnt in 
a gas engine to generate electricity. All of the output from 
landfill gas is classed as renewable.  

Waste wood is not covered in this section, but is covered under 
the biomass resource section in the previous section 5.12.  

5.13.2 Existing energy from waste capacity 

AD of wet organic waste (food/animal waste) 
There are currently no operational generators in the region. 
However, there are three food waste facilities currently under 
construction, and due to become operational in 2011. The first 
is GWE Biogas, in Kirkburn, East Riding, which will be a 2MWe 
facility, taking, initially, commercial food waste. The second is 
also a 2MWe facility in Doncaster, to be operated by ReFood 
UK, which is a joint venture involving Prosper De Mulder 
(PDM), and will take retail food waste. Each plant will process 
about 50,000 tonnes of food waste each year. The third is a 
0.3MWe facility at Clayton Hall farm in Emley, Kirklees, which 
will also take commercial food waste as the feedstock.  

Dry organic waste (poultry litter) 
The 14MWe Glanford Power Station in North Lincolnshire is the 
only facility identified that can process poultry litter. This facility 
is believed to currently process meat and bone meal.  

Sewage gas 
Sewage treatment for the region is provided predominantly by 
Yorkshire Water, although Anglian Water are responsible for 
sewage treatment in North East Lincolnshire (at Pyewipe 
WWTW in Grimsby), and Severn Trent Water are responsible 
for North Lincolnshire (at Yaddlethorpe WWTW near 
Scunthrope). 

From discussion with Yorkshire Water, they process about 
150,000 tonnes (dry weight) of sewage per year, at about 20 
sites. Currently, the majority of this (about 60%) is processed 
using AD at the larger sites to produce biogas which is then 
used for electricity generation in gas engines. This gives a 
current installed capacity for electricity generation of 7.3MWe in 
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the region. All of the heat from the gas engines is used as part 
of drying the sludge. The remaining sewage sludge is currently 
incinerated. In addition, the Anglian water and Severn Trent 
Water schemes in North and North East Lincolnshire have an 
installed capacity of 1.3MWe. This gives a total installed 
sewage gas capacity for the region of 8.6MWe. 

Energy from MSW and C&I waste 
Currently, there are three energy from waste facilities 
generating electricity in the region, with a total installed 
capacity of about 33MWe. These are the Sheffield Energy 
Recovery facility (20MWe), the Huddersfield facility in Kirklees 
(10MWe), and the Newlincs facility in Grimsby, North East 
Lincolnshire (3MWe). These facilities are predominantly taking 
MSW waste, and they involve PFI type contracts between 
waste management companies and the local authorities.  

Only the biodegradable fraction of the waste stream is 
regarded as being renewable. Nominally, this is currently about 
50%, giving an installed renewable capacity of 16.5MWe for the 
region. 

The Sheffield scheme also provides up to 39 MWth of heat into 
the city’s district heating network, and the Newlincs scheme 
supplies up to 3 MWth of heat to a neighbouring industrial 
customer.  

Landfill gas 
There are a number of landfills in the region where energy is 
recovered from methane gas. These represent nearly 76MWe 
of electricity generation capacity. However, most of these 
facilities will have reached the end of their operational lives by 
2025, due to a combination of the quantity of gas tailing off and 
the life of the generation plant.  

5.13.3 Potential for energy from waste 

AD of wet organic (food/animal) waste 
Based on data from the Food and Drink Federation and 
DEFRA (for 2008), the amount of food waste available in the 
region from the food and drink industry is about 47,000 tonnes 
per annum. Assuming only 50% of this could be used for 
energy generation, due to competing uses, then this could 
support an installed AD generation capacity of about 0.7MWe, 
which is a very limited resource.  

However, there is a much greater potential if the amount of 
food waste available from more general commercial and retail 
businesses is considered, as well as domestic food waste. 
Discussions with stakeholders has suggested that up to 
500,000 tonnes of food waste could be available for energy 

generation in the region from these sources, by 2020. This 
could support up to 16MWe of installed capacity. As mentioned 
above, about 4.3MWe of this resource is being harnessed by 
operational or near operational facilities. There is also a 
scheme currently in planning for a 0.7MWe facility in Thirsk, 
Hambleton, which would take commercial food waste as the 
feedstock.  

This leaves the potential for an additional 11MWe of capacity to 
come forward over the next few years, which could amount to 
5-10 or more schemes.  

In terms of slurry from cattle and pigs, there is the potential for 
nearly 30 MWe of installed capacity, with the majority of this 
(20MWe) in North Yorkshire, due to its predominantly rural 
nature. However, the likelihood of this waste being harnessed 
for energy production appears to be low. There are no current 
schemes in operation in the region that take wet animal waste 
as the feedstock and there are none in planning.  

This is because the economic viability of AD plants appears to 
be driven by the value to operators of being paid gate fees by 
food waste producers, in order to meet the requirement to 
pasteurise such waste under the EU Animal Byproducts 
Directive.  

Dry organic (poultry litter) 
The assessment found that there is the potential for around 35 
MWe of poultry litter, based on the number of poultry broiler 
birds in each local authority area. The greatest concentration of 
this (about 13MWe) is in North Lincolnshire, which already has 
the 14MWe Glanford facility. Therefore, the potential for 
additional new capacity is up to 21MWe, which could consist of 
one or two facilities. 

Sewage gas 
Yorkshire Water indicated that the current AD capacity is 
unlikely to decrease by 2020. There is a possibility that it may 
increase, if they look to digest rather than incinerate some of 
the remaining sludge. However, at the time of writing there 
were no definite plans for this. Therefore, we have assumed 
that by 2020-25 the installed capacity of AD from sewage 
sludge in the region remains at the current level of 7MWe. 

Energy from MSW 

There are 15 local government authorities in the Yorkshire and 
Humber region which act as Waste Disposal Authorities 
(WDAs) for MSW. Some of these have joined together, 
resulting in 10 separate partnerships, as shown in appendix 
E.4. Several proposals are now in development for energy from 
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waste plants, both thermal treatment and AD. However, WDAs 
in the region have reached very different stages in the 
preparation of waste DPDs. The procurement of the necessary 
new treatment facilities and contractual arrangements are also 
at varying stages of progress and often linked to DPD 
progress. 

The MSW resource for 2020 has been assessed using the 
waste projections developed by Enviros for the RSS. The 
projections have been adjusted by including the actual MSW 
figures for 2007/8, as reported in the Annual Monitoring report 
for the region for that year. The data for North Yorkshire 
County has been broken down to district level by assigning the 
waste on a pro-rata basis according to the number of 
households.  

The Waste Strategy for England 32 sets out a target that 75% of 
all MSW should be recovered (i.e. not sent to landfill) by 2020 
and 50% should be re-used, recycled or composted. Therefore, 
to avoid any conflict with the waste hierarchy, and in line with 
the targets, we have assumed that 25% of MSW (i.e. the 
balance of the 75%) would be available for energy recovery by 
2020. This amounts to about 810,000 tonnes of residual waste 
which could support up to 81MWe of generation capacity.  We 
have assumed that by 2020-25 only 35% of this residual waste 
would be biodegradable (due to higher recycling rates), 
therefore the potential renewable capacity would be 28MWe. 

About 420,000 tonnes of MSW is already being utilised in the 
three operational EfW schemes mentioned above. This leaves 
the potential for an additional 390,000 tonnes to be treated. A 
number of local authorities in the region have plans for new 
energy recovery facilities to treat their residual MSW waste. 
The proposed Allerton Waste recovery centre in Harrogate 
would recover energy from about 200,000 tonnes per annum, 
for the York and North Yorkshire authorities.  

Leeds City Council is also currently going through a tendering 
process to procure an energy from waste facility to process a 
similar amount of MSW. Other WDAs in the region are also 
considering energy recovery options for residual MSW. There 
is also the Saltend energy recovery facility in Hull, which was to 
treat the MSW for Hull and East Riding Councils and which has 
been granted planning consent, but that we understand is no 
longer going to proceed. 

                                                           
32 Waste Strategy for England 2007, DEFRA, May 2007 

Therefore, this suggests that the potential of 81MWe of energy 
recovery from MSW by 2020-25 (of which 28MWe would be 
renewable) is likely to be delivered, as long as projects can 
secure planning consent.  

Energy from C&I 
Assessing the C&I waste resource for the region is more 
complex than for MSW. This is due in part to uncertainty over 
the level of C&I activity in the region by 2020. It is also due to 
the fact that a lot of industrial waste is “inert”, such as 
combustion residues and metallic wastes, and therefore would 
not be suitable as a feedstock for an EfW facility. 

We have taken data on the total levels of C&I waste projected 
for the region by 2020 from the report prepared for CO2 Sense 
Yorkshire by Urban Mines. This provided a projection for C&I 
waste for each local authority in the region, based on 
employment projections from the Regional Econometric Model 
and waste arisings data from surveys in other regions to 
estimate arisings for different employment sectors. 

A related report by Urban Mines provided a breakdown of the 
waste stream for each major sector. Using this data, we 
estimated the C&I waste that could be available for energy 
recovery by identifying only the waste that fell into the following 
categories: 

• Animal and vegetable waste 

• Mixed ordinary wastes 

• Non-metallic wastes 

We then assumed that all of the waste in the first category 
would be recovered preferentially via composting or anaerobic 
digestion, i.e. not for EfW. We assumed that for the two other 
categories, about 50% could be recycled, from an estimate 
given for mixed waste in the Environment Agency mass 
balance study for the region, leaving the other 50% as 
available for energy recovery. This gave a total of 1.5 million 
tonnes by 2020. This could give a potential energy generation 
capacity of 150MWe. Again, as with MSW, assuming that only 
35% of this is biodegradable would yield a renewable capacity 
of 53MWe. 

There are two energy from waste facilities that have planning 
consent in the region that would process C&I waste. These are 
schemes that are not underpinned by an MSW contract from a 
local authority, but rather are “merchant” facilities that would 
charge a gate fee to take commercial waste from waste 
management. They are the two Energos gasification facilities, 
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one in Bradford, and one in Doncaster (Kirk Sandhall energy 
recovery facility), which would process about 280,000 tonnes, 
and have an installed capacity of about 26MWe 

In addition, there are proposals in planning for several other 
energy recovery facilities that could take up to 1 million tonnes 
per annum of C&I waste, namely: 

• Skelton Grange energy recovery facility, on the site of a 
former power station, Leeds (300,000 tonnes per annum); 

• Doncaster energy from waste project, next to Hatfield 
colliery (up to 400,000 tonnes per annum); 

• Ferrybridge multi-fuel proposal, on the site of Ferrybridge 
power station (300,000 tonnes per annum). 

This suggests that the potential for 150MWe (53MWe 
renewable) of energy from waste capacity from C&I waste 
could be deliverable by 2020, assuming that planning consent 
can be obtained for projects.  

 
Figure 36 Huddersfield energy from waste plant in Kirklees (Source: © 
Copyright David Ward and licensed for reuse under this Creative 
Commons Licence, website accessed January 2011 
www.geograph.org.uk/photo/489160) 

5.13.4 Conclusions from energy from waste assessment 
With a current installed capacity of 75MWe in the region, 
energy from landfill gas represents the largest operational 
source of energy from waste and second only to wind power in 
terms of overall capacity. However, much of this plant is over 
10 years old and the output is decreasing over time as the 
production of methane from the landfill sites tails off. Therefore, 
this technology is expected to make little if any contribution to 
any renewable energy targets by 2025.   

Another well developed technology in the region is electricity 
generation from sewage gas, produced at sewage and waste 
water treatment works across the region. This current level of 
capacity is expected to remain through to 2025, and may 
increase slightly.  

Energy production from the AD of food waste is a growing 
technology in the region. There are several facilities due to 
come on-line in the near future, taking commercial food waste 
as feedstock. There is the potential for developing several 
further facilities in the region. There is a role for local 
authorities to support this opportunity through the way they 
procure solutions to manage their biodegradable municipal 
waste. There is also a potential role for stakeholders in the 
region to provide support with extracting food waste from the 
general M&I waste stream. If the UK Government decides that 
C&I waste should fall under the Landfill Allowance Trading 
Scheme (LATS) this could provide a major boost for such AD 
facilities.  

Although there are significant quantities of animal slurry 
available in the rural areas of the region, from pigs and cattle, 
most of the animal slurry, from livestock, is being spread back 
on the land in the region, and as such is displacing the use of 
inorganic fertiliser. It is not a problem waste that farmers are 
looking to get rid of. As a feedstock it does have the advantage 
of being homogenous, but has lower biogas yield than food 
waste and also does not attract gate fees as it does not fall 
under the animal byproducts directive (ABD). Therefore there 
do not appear to be strong enough drivers in place for this 
resource to be used for energy production at any significant 
scale. 

Disposal of MSW is a statutory responsibility of local authorities 
and generally tied into long term management contracts. For 
residual MSW, only three out of the 15 WDAs in the region 
have the long term infrastructure in place to divert enough 
waste from landfill to meet their obligations. Some authorities, 
such as Kirklees, North East Lincolnshire and Sheffield, have 
modern waste infrastructure up and running, centred on 
recycling with energy recovery from residual waste. Kirklees, 
with its Energy from Waste incinerator in Huddersfield, which 
has been in operation since 2000, is considered to be a 
beacon authority in its waste management and energy 
practices. 33  

                                                           
33 State of the nation briefing: waste and resource management, ICE 
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The Sheffield energy recovery facility provides a (national) 
good example of how the overall efficiency and carbons 
savings from an energy recovery scheme can be maximised 
through supplying heat into a district heating network. The 
Newlincs energy recovery facility in North east Lincolnshire is a 
good example of a smaller scale recovery facility where the 
facility is co-located with an industrial heat user who can take 
heat from the facility as well as electricity being supplied into 
the grid. 

For the remainder of the local authorities in the region, slow but 
steady progress is being made in securing new infrastructure 
for MSW, with authorities having to overcome procurement and 
planning issues. Two have contracts and are in the 
infrastructure planning/development stage, and 10 authorities 
are in procurement for their new residual waste infrastructure 
contracts.  

It may be too late for to influence Waste Strategies which are 
at an advanced stage of preparation. However, a number of 
actions could be considered for those DPDs which are not yet 
complete: 

• There is potential to use heat from energy from waste 
plants in the existing building stock and for industrial loads. 
A number of waste disposal contracts are due to be re-
tendered in the short to medium term, such as the East 
Riding and Hull contract in 2013. The co-location of energy 
from waste facilities with major heat loads, and the 
opportunity to use district heating networks to make use of 
waste heat should be a key consideration within these 
contracts. 

• The opportunity to partner with organisations that may 
have similar waste management and/or energy needs 
should also be considered. 

In terms of C&I waste, no coherent strategy exists for 
commercial waste management in the region but the rising 
landfill tax escalator is pushing up the cost of landfill disposal 
and creating an incentive for investment in new privately 
funded infrastructure. This means that there may be several 
new energy recovery facilities coming on-line over the next few 
years taking C&I waste as their feedstock. A key opportunity 
for stakeholders in the region is to work to try to maximise the 
energy and carbon benefit of these schemes by having them 
“CHP enabled” so that they can supply low carbon heat into 
local heating networks as well as providing electricity into the 
grid.  

The graph in  below summarises the existing capacity for 
energy generation from waste in the region as well as the 
maximum potential resource by 2025. The capacity shown for 
MSW and C&I waste is for the biodegradable fraction only, and 
not the total installed generation capacity. This fraction is 
assumed to be 50% for currently operational facilities, and 35% 
for consented schemes and future potential by 2025. The 
landfill gas resource is assumed be zero by 2025.
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5.14 Microgeneration uptake 

5.14.1 Introduction 
The potential for energy generation from the solar resource, air 
source and ground source heat pumps and small scale wind 
turbines is presented in this section.  

There are two main technologies that can directly exploit the 
solar resource. Solar photovoltaic panels (PV) use semi-
conducting cells to convert sunlight into electricity. Solar water 
heating panels convert solar energy into stored heat and are 
used primarily to provide hot water. Solar water heating 
supplements and does not replace existing heating systems. 

Air source heat pumps use the refrigeration cycle to extract low 
grade heat from the outside air and deliver it as higher grade 
heat to a building.  

Ground source heat pump systems operate in a similar way by 
taking low grade heat from the ground and delivering it as 
higher grade heat to a building. 

Small scale wind energy schemes have different 
characteristics to commercial scale wind farms. They can be 
freestanding or integrated into the design of buildings and are 
viable at lower wind speeds. They are typically installed as part 
of development and supply the on-site demand. Consequently, 
their viability is usually dependent on the number of buildings 
or sites rather than the amount of land available. 

5.14.2 Existing microgeneration capacity 
Most microgeneration schemes do not require planning 
permission and therefore there is no consistent way to monitor 
installations. This study has found, based on analysis of data 
from the Low Carbon Building programme (Energy Saving 
Trust), the feed-in-tariff (Ofgem) and consultation with 
stakeholders, that there was around 12 MW of microgeneration 
capacity (i.e. small scale wind, solar PV, solar thermal, heat 
pumps and biomass boilers) installed in the Yorkshire and 
Humber region as of 2010. About 60% of this is comprised of 
solar PV, installed in the last year presumably as a direct result 
of the recent introduction of the feed in tariff. 

It is acknowledged that it has not been possible to capture 
details of every microgeneration installation in the region for 
this study. However, the level of installed capacity is so low 
that installations that have been missed will make a negligible 
difference to the overall resource identified. 

5.14.3 Financial implications of microgeneration 
There are two standard types of solar water heating collectors: 
flat plate and evacuated tube collectors. Generally, evacuated 
tubes are more expensive to manufacture and therefore 
purchase, but achieve higher efficiencies and are more flexible 
in terms of the locations they can be used. Recent advances in 
evacuated tube collector design have achieved near parity in 
terms of cost per unit of energy generated. Solar PV is eligible 
for the feed in tariff and solar water heating systems are 
eligible for the Renewable Heat Incentive. 

There is a wide variation in costs for ground source heat 
pumps at the 20-100kW scale, principally due to differences in 
the cost of the ground works. The cost of the heat pumps 
themselves is also dependent on size as commercial systems 
are usually made up of multiple smaller units rather than a 
single heat pump. Due to these variations, heat pumps in the 
20-100kW range are shown with an indicative cost of £1,000 
per kW installed. A borehole ground source heat pump system 
is more costly due to a high drilling cost of £30 per metre. A 
typical 70m borehole provides 3-5kW of heat output, giving a 
drilling cost of £4200 for an 8kW system34 

Air source heat pumps are around half the installed cost of 
ground source, albeit with a lower efficiency. For air source 
heat pumps, retrofit costs are slightly higher than new build to 
allow for increases in plumbing and electrical work. 

Costs for a selection of small scale wind turbines are shown in 
Table 13. These are in the region of £1,267,000 per MW 
installed. These costs are based on an installed cost of 
£51,000 for one 15 kW turbine and include civil works for an 
average site. 

 
Figure 38 Building mounted wind turbine at Dalby Visitor centre in 
Ryedale (Source: Green design at Dalby visitor centre case study, 
Forestry Commission, 2010)
                                                           
34 The Growth Potential for Microgeneration in England, Wales and 
Scotland (Element Energy for BERR, June 2008) 
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Technology Solar water heating Solar PV 

Approximate size required ~4 m2 per dwelling ~8 m2 per dwelling 

Total cost of system £2,500 for new build homes (2 kW system) 

£5,000 for existing homes (2.8 kW system) 

£1,000/kW for new build non-domestic 

£1,600/kW for existing non-domestic 

£5,500 for new build homes (1 kWp system) 

£6,000 for existing homes (1 kWp system) 

£4,500/kW for new build non-domestic 

£5,000/kW for existing non-domestic 

Table 10 indicative costs for solar energy technologies. Costs are approximate and represent prices in 2009. (Source: AECOM modelling) 
 

Technology Air Source Heat Pump Ground Source Heat Pump 

Approximate size required 5 kW 5kW trench system for new build 

11kW trench system for existing 

Total cost of system £5,000 for new build 

£7,000 for existing 

£500/kW for non domestic 

£8,000 for new build 

£12,000 for existing 

£1,000/kW for non domestic 

Table 11 Indicative costs of heat pumps (2007 costs). (Source: The Growth Potential for Microgeneration in England, Wales and Scotland, 
Element Energy for BERR, 2008) 
 

Technology Small scale biomass boiler 

Approximate size required 8.8 kW for homes 

Capital cost of system £9,000 for new build homes 

£11,000 for existing homes 

Table 12 indicative costs for biomass technologies. Costs are approximate and represent prices in 2009. (Source: AECOM modelling) 
 

Turbine model Rating (kW) Cost 

Proven 11 6 kW £19,647 

Proven 35-2 15 kW £44,886 

Proven 35 15 kW £50,886 

Sirocco Eoltec 6 kW £18, 880 

Table 13 Indicative prices of small wind turbines. Exchange rate of £1=1.18 EUR applied, based on exchange rates in November 2010. (Source: 
Proven Energy website http://www.provenenergy.co.uk/our_products.php and All Small Wind turbines website, 
http://www.allsmallwindturbines.com/, both accessed November 2010)  
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5.14.4 Potential microgeneration resource 
The assessment of the likely uptake in microgeneration 
technologies has been driven by AECOM modelling as 
described in Appendix A.3. This study has found that there is 
the potential to exploit a range of microgeneration technologies 
across the region. The economically viable capacity for 
microgeneration technologies in Yorkshire and Humber is 
around 1,705 MW, equivalent to around 1,136 GWh annual 
energy generation, or the energy use of 75,700 homes. In most 
cases the potential is not spatially determined but is instead 
constrained by the size of the existing and future building 
stock. Urban centres such as Leeds, where there are 
numerous roofs to install solar arrays, have a particularly large 
resource. 

The expected uptake of microgeneration technologies in the 
existing and new build stock is shown in Figure 40. The high 
take-up of renewable heat technologies depends heavily on the 
introduction of renewable heat incentive (RHI) (section 4.6.3). 
The modelling assumes that RHI is introduced in 2011, with the 
tariffs as published in the 2010 consultation. 

Solar water heating 
The economically viable capacity for solar water heating in the 
region is around 353 MW, equivalent to around 217 GWh 
annual energy generation, or the energy use of around 14,500 
homes. 

The RHI is specifically designed to provide lower rates of return 
for solar water heating than for other renewable heating 
technologies. But the model projects large numbers of solar 
water heating installations under these circumstances, more 
than installations of other technologies. This is because the 
choice model reflects consumer preferences for low capital 
costs independent of all but the fastest paybacks (very high 
discount rates), and for low maintenance. A slightly lower rate 
of return for solar water heating (the RHI consultation was 
based on 6% compared to 9% for other technologies) is less 
significant than the cost differences and low annual 
maintenance cost assumed. 

Biomass  
The economically viable capacity for biomass heating in the 
region is around 389MW, equivalent to around 1,021GWh 
annual energy generation, or the energy use of around 68,000 
homes. 

Woodchip boiler take-up is driven by the numbers of rural 
homes and non-domestic buildings and pellet boilers by urban 
homes. Districts with more rural homes and non-residential 

buildings will have proportionately higher forecasts for 
woodchip boiler take-up. Very large numbers of urban homes 
are needed before the model forecasts any take-up of pellet 
boilers. This is because pellet boilers have longer paybacks 
than wood chip boilers because of the higher fuel price for 
pellets. 

Solar PV  
The economically viable capacity for solar PV in the region is 
around 235MW, equivalent to around 206GWh annual energy 
generation, or the energy use of 13,700 homes. 

The model assumes that solar PV is applicable to all buildings 
except flats. However, forecast uptake (numbers of 
installations) is typically much lower than the uptake of solar 
water heating. This difference in uptake reflects the aversion of 
private homeowners to high up-front costs: while long term 
returns are higher for PV, a PV system typically costs 
thousands of pounds more than fitting a solar hot water system 
to the same building. 

Small scale wind  
The economically viable capacity for small scale wind turbines 
in the region is around 26MW, equivalent to around 34 GWh 
annual energy generation, or the energy use of 2,200 homes. 

Small scale wind turbine take-up is driven by the numbers of 
rural homes and buildings. Districts with more rural homes will 
have higher forecasts for micro-wind take-up. Districts with 
more rural non-residential buildings will have higher forecasts 
for small wind take-up. 

Heat pumps 
The economically viable capacity for heat pumps in the region 
is around 408MW, equivalent to around 679GWh annual 
energy generation, or the energy use of 45,000 homes. Only 
the renewable proportion of energy use of the heat pump has 
been accounted for in this resource assessment. 

In deciding the applicability of technologies to each type of 
building, AECOM judged that heat pumps should not be 
considered generally applicable to pre-1980 homes. This is 
because older homes built to previous Building Regulations 
standards have higher heat demands, which would tend to 
make the installation of heat pump equipment impractical. As 
such, potential uptake is limited to the typically ~20% of post-
1980 homes. Air source heat pump take up is initially very low 
because there are few post-1980 homes with primary heating 
systems more than 16 years old and being considered for 
replacement. Ground source heat pump uptake is even lower 
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and is essentially zero because of the cost and disruption 
associated with digging up a garden to install heat exchange 
pipework. 

Ground source heat pump uptake in new build development is 
comparatively high due to the potential for meeting carbon 
targets in new development. 

5.14.5 Conclusions from microgeneration resource 
assessment 

The potential for microgeneration technologies is very large, 
and is only limited in technical terms by the size of the existing 
building stock.  

For the existing stock, the variation in forecast renewables 
take-up between districts depends entirely on the number and 
profile of homes and non-domestic buildings. 

 
Figure 39 A PV installation at Sackville Street, Ravensthorpe, in 
Kirklees. (Source: Renewable Energy Initiatives In Kirklees, Kirklees 
Metropolitan Council, September 2005) 
 

Our modelling predicts that a proportion of homeowners will fit 
microgeneration technologies either to replace primary heating 
systems or as discretionary installations. The number opting for 
renewable microgenerators increases as the financial case 
improves, e.g. as a result of feed in tariffs and the prospective 
renewable heat incentive. However, owner-occupiers and 
private landlords dislike making up-front investments to 
achieve future savings (i.e. their discount rate is high). 
Furthermore they prefer cheap options (low capital cost) to 
expensive options independent of rates of return over the long 
term. And finally, they are less likely to fit unfamiliar 
technologies that cause disruption and have ongoing 

maintenance costs. Social landlords and businesses are more 
willing to invest against future savings (their discount rate is 
lower than private homeowners). 

The increased uptake of certain technologies in the existing 
stock may conflict with the desire to maintain the character of 
certain landscapes within the region, for example, conservation 
areas. Roof mounted technologies are likely to be the most 
concerning from a conservation perspective, though it should 
be noted that other roof-mounted objects such as TV aerials 
are allowable in conservation areas. Roof mounted 
microgeneration technologies that may be of concern include 
solar PV, solar thermal, flues associated with wood-burning 
stoves/boilers and CHP and building mounted wind turbines.  

Planning should ensure that the volume of delivery and the 
positioning of technologies does not adversely affect the value 
of the conservation area as a whole. Where possible, roof 
mounted technologies should be placed so that they are not 
viewable from public realm. Solar panels and wind turbines can 
be installed in private gardens out of view of the public realm. 
Solar PV panels have now been developed that look similar to 
roof tiles and may be more attractive in areas of the region 
where aesthetics are important. At present these are up to 
£2,000/kW more expensive than conventional PV. 35 

In the new build stock, the main driver for increased 
contribution from microgeneration technologies is likely to be 
the progressive tightening of the Building Regulations, up to 
and including the introduction of the zero carbon requirement 
for homes in 2016 and for other buildings in 2019 (section 4.3). 
The role of regional, sub-regional and local bodies is therefore 
limited beyond specifying more stringent policy to achieve this. 
Setting planning policy targets for carbon reduction or for a 
minimum contribution from renewable or low carbon 
technologies would add to the complexity of the planning and 
development control process, with potentially little impact on 
generating capacity. Furthermore, planning policy targets of 
this nature would only have a short term impact, as they would 
effectively be superseded by the Building Regulations zero 
carbon requirement. 

Post 2016, allowable solutions will place emphasis on local 
authorities to identify and support delivery of community scale 
solutions. It may therefore be more productive for regional and 
sub-regional bodies to begin to focus on identifying and 

                                                           
35 The Growth Potential for Microgeneration in England, Wales and 
Scotland (Element Energy for BERR, June 2008) 
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5.15 Energy Opportunities Plans 
A set of Energy Opportunities Plans has been produced to act 
as spatial planning tools that will allow assessment and 
prioritisation of energy opportunities. They show the 
economically viable resource for those renewable energy 
technologies that are restricted by geographical constraints. 
They should assist in developing planning policies, targets and 
delivery mechanisms within the LDF process of local 
authorities, and can bring added benefit and support to 
regional and sub-regional strategy and policies and related 
corporate documents.  

It should be emphasised that although the Energy 
Opportunities Plans provide an overview of potentially feasible 
technologies and systems within an area, they do not replace 
the need for site specific feasibility studies for proposed 
development sites.  

The following information is shown on the Energy Opportunities 
Plans: 

• Current fossil fuel power plants over 1MW (grey cross 
symbols). 

• Current and proposed energy from waste plants over 
1MW (black lightning bolt symbols). 

• Current and proposed wind farms over 1MW (purple 
circle symbols). 

• Current and proposed biomass plants over 1MW 
(brown asterisk symbols). Sites where biofuels could 
be produced are not shown as assessment of these 
are outside the scope of the study. 

• Current landfill sites (orange triangle symbols). 

• Current CHP plants over 1MW (yellow star symbols). 

• Current district heating or communal heating networks 
(red star symbols). 

• Areas of woodland that could provide biomass (dark 
green shading). 

• Areas of existing energy crop schemes that could 
provide biomass (brown shading). 

• Areas where commercial scale wind turbines could be 
economically viable (purple shading). 

• Areas where commercial scale wind turbines could be 
economically viable, but the size and scale of turbines 
may be restricted due to landscape sensitivity or 

environmental sensitivity concerns (purple, hatched 
shading). 

• Areas with potential for hydropower (blue diamond 
symbols). 

• Areas where there is sufficient heat demand from 
existing buildings to justify establishing a district 
heating network with CHP that could be economically 
viable (red, orange shading). 

• Possible heat anchor loads, including public sector 
assets, leisure centres, schools and hospitals (dark 
green dot symbols). 

85 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 71 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

 Scenarios for energy generation 
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Given the uncertainties when considering the 
timeframe between now and 2025, a scenario 
approach has been used to illustrate potential 
outcomes for the renewable energy mix across 
the region.  
The objective of the scenario modelling was to 
ascertain the contribution that Yorkshire and 
Humber could make towards achieving the 
UK’s 2020 renewable energy target.  
6.1 Targets for renewable energy generation 
The UK Government is committed to achieving the UK’s 
renewable energy target by 2020. This requires that 15% of 
energy consumption (i.e. electricity use plus energy used for 
heating and cooling plus energy used for transport) should be 
generated from renewable sources.36 The UK Renewable 
Energy Strategy37 anticipates that renewables will need to 
contribute around 30% of electricity supply and 12% of heating 
energy (section 4.2.1). Excluding transport energy, delivering 
the 15% target equates to 19% of the UK’s non-transport 
energy demand being met by renewables by 2020.  

 
Figure 43 Potential scenario for the UK to reach 15% renewable 
energy by 2020 (Source: The UK Renewable Energy Strategy, DECC, 
July 2009) 

6.2 Scenarios for energy demand 
The first step was to build a picture of how energy demand 
might change in the region over the next 15-20 years. The 
DECC Pathways to 2050 study was used to examine the types 
of changes in energy demand that might be seen for three 
                                                           
36 Directive 2009/28/EC of the European Parliament and of the Council 
on the promotion of the use of energy from renewable sources, April 
2009 
37 The UK Renewable Energy Strategy, DECC, July 2009 

categories of end use, namely: lighting and appliances 
(domestic and commercial), industry and heating and cooling 
(domestic and commercial).38 Trajectories were developed for 
the types of changes that might be seen in energy demand. 
These were designed to cover a broad range of possibilities 
but are illustrative and are not based on assumptions about 
future policy and its impacts. 

Four energy demand scenarios were developed to represent 
baseline energy demand in the region in 2025. The modelling 
assumptions for each scenario are provided in Appendix A.6. 
The scenarios were as follows and are summarised Table 14. 

1. Reference case. This represents the “Business as usual” 
situation. It assumes little or no attempt to decarbonise or 
change or only short run efforts; and that unproven low 
carbon technologies are not developed or deployed. 

2. Ambitious but reasonable effort across all sectors to 
increase energy efficiency. This scenario describes what 
might be achieved by applying a level of effort that is likely 
to be viewed as ambitious but reasonable by most or all 
experts.  

3. Very ambitious attempt to increase energy efficiency 
across all sectors. This describes what might be achieved 
by applying a very ambitious level of effort that is unlikely 
to happen without significant change from the current 
system. It assumes significant technological 
breakthroughs. 

4. Large scale electrification of regulated energy use in the 
building sector. 

Energy 
scenario 

Heat demand 
(GWh/ yr) 

Electricity 
demand  
(GWh/yr) 

Total energy 
demand 
(GWh/yr) 

1 84,088 36,727 122,514 

2 47,490 34,403 107,311 

3 48,858 30,234 103,576 

4 32,344 37,371 107,481 

Table 14 Projected energy demand (excluding transport) for Yorkshire 
and Humber in 2025 under each energy scenario. 
 

                                                           
38 2050 Pathways Analysis, DECC, July 2010 

6 Scenarios for energy generation

87 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 73 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

The total energy demand is slightly higher than the sum of the 
heat and electricity demand, because it includes use of solid 
and liquid hydrocarbons for uses other than heating, such as 
for lighting and appliances, and for industry. 

For each scenario, the mix of renewables that could meet in 
the region of 10-20% of non-transport energy demand was 
assessed based on the available resource for the region. 
Although the deadline for the target is 2020, we have modelled 
the potential renewable energy proportion of energy demand in 
2025, to fit with the time frames of local authority local 
development frameworks. 

Four illustrative pathways were then developed showing the 
mix of renewables that could be used to meet the UK 
renewables targets by 2025. These are described below and 
shown in detail in appendix A.6.7. ‘Successful’ pathways are 
those that achieve the target. 

A. Pathway A illustrates a pathway with largely balanced 
effort across all types of resource, based on physical and 
technical ambition. In this pathway, there would be a 
concerted effort to maintain a moderate uptake of all 
renewables as well as district heating.  

B. Pathway B looks at what would happen if the region 
achieved a deployment level of A plus a greater uptake of 
the potential for commercial scale wind energy generation. 

C. Pathway C looks at what would happen if the region 
achieved a deployment level of A plus a greater uptake of 
the potential for biomass energy generation (covering 
wood waste, straw, energy crops, biomass co-firing, and 
dedicated biomass power stations fuelled by imported 
biomass). 

D. Pathway D looks at what would happen if the region 
achieved a deployment level of C, plus a greater uptake of 
heat from renewable CHP (from biomass and energy from 
waste), as well as microgeneration. 

6.3 Effect of co-firing 
The following co-firing limits have been applied to the coal 
power stations in the region, based on information received 
from operators and in forward plans (Table 15). This would 
result in 5,058 GWh energy generated annually from biomass 
co-firing. This is taken to be the maximum potential for biomass 
co-firing in the region, although the proportion of this maximum 
which is realised various depending on the four pathways 
modelled.  

Power station Installed capacity 
by 2025 (MW) 

Co-firing limit 

Drax 3750 12.5% 

Eggborough 1960 10% 

Ferrybridge "C" 961.5 5% 

Table 15 Co-firing limits applied to Yorkshire and Humber coal power 
stations for scenario modelling. 

6.4 Effect of offshore technologies 

6.4.1 Offshore wind 
In December 2007, the UK government set out its ambition to 
expand offshore wind capacity, with up to 25GW of new 
offshore wind capacity to be installed by 2020 in addition to the 
8GW already proposed, 39  

We have assumed an “ambitious but reasonable” effort occurs 
to increase the uptake offshore wind (as defined in the DECC 
Pathways to 2050 report), resulting in approximately 30 GW of 
capacity installed by 2025. This has been scaled down to fit the 
Yorkshire and Humber using population ratios, to estimate that 
around 2,600 MW of the total installed offshore wind capacity 
could be allocated to the Yorkshire and Humber region by 
2025. 

6.4.2 Wave and tidal stream technologies 
In early 2010 the Government announced a vision for the 
marine energy sector in the future, and set out the key steps 
both industry and the Government will need to take to achieve 
mainstream deployment of wave and tidal stream energy 
around the UK’s coasts by 2020/2030. 

We have assumed an “ambitious but reasonable” effort occurs 
to increase the uptake of wave and tidal stream technologies.. 
This has been scaled down to fit the Yorkshire and Humber 
using population ratios, to estimate that 8 MW of the UK’s 
installed wave capacity and 2 MW of the installed tidal stream 
capacity by 2025 could be allocated to the Yorkshire and 
Humber region. 

6.4.3 Tidal range technologies 
Most of the exploitable, tidal range resource in the UK is 
located down the west coast, though there are possible sites 
on the east coast in the Wash and at the Thames Estuary. The 
largest single site is the Severn Estuary, which could, if 
harnessed, generate 5% of UK electricity demand. Plans for a 
                                                           
39 UK Offshore Energy SEA - Scoping for Environmental 
Report, BERR, December 2007 
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Severn estuary barrage tidal energy project were scrapped in 
response to the conclusions of the Severn Tidal Power 
Feasibility Study40. 

We have assumed that either the Mersey or Solway scheme 
comes to fruition by 2020, representing 400MW of installed 
capacity and consequently around 12 MW of the installed tidal 
range generation capacity could be allocated to the Yorkshire 
and Humber region by 2025.  

6.4.4 Summary of impact of offshore renewables on 
targets 

If the potential contribution from offshore (and tidal barrage) 
renewables to the UK target is factored in, this means that the 
proportion of UK energy non-transport energy demand that has 
to be met from onshore renewable to meet the 2020 target will 
be less than 19%.  

As mentioned above, the potential offshore resource for the 
UK, when applied pro-rata to the Yorkshire and Humber region, 
amounts to a total potential annual energy generation of just 
over 8,000GWh. This would amount to between 7-12% of the 
region’s total non-transport energy demand by 2025, 
depending on which energy demand scenario is used. This 
means that, to be in-line with UK targets, the region would 
need to meet 12% of its non-transport energy demand from on-
shore renewables, for energy demand scenario 1, and about 
9% for energy demand scenarios 2 and 3.

                                                           
40 Severn Tidal Power Feasibility Study Conclusions and Summary 
Report, DECC, October 2010 
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6.5 Results 

6.5.1 Results for all sub regions 

 
Figure 44 Effect on Yorkshire and Humber sub regions of scenario modelling of renewable energy Pathway A 

 

 
Figure 45 Effect on Yorkshire and Humber sub regions of scenario modelling of renewable energy Pathway B 

York and North 
Yorkshire

Leeds City Region
Hull and Humber Ports 

City Region
South Yorkshire Yorkshire and Humber

Imported dedicated biomass   (elec) 2,293 

Biomass co‐firing (elec) 2,534 

Microgen (heat) 195  488  207  183  926 

Waste CHP (heat) 70  162  55  58  296 

Biomass CHP (heat) 76  81  123  32  276 

Microgen (elec) 16  63  16  25  106 

Waste (elec) 178  359  160  122  706 

Biomass (elec) 122  130  197  52  442 

Hydro 17  34  0  5  44 

Onshore wind 1,050  1,344  1,428  642  3,736 

TOTALS 1,726  2,661  2,187  1,120  11,358 
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Scenario A: potential energy generation by 2025

York and North 
Yorkshire

Leeds City Region
Hull and Humber Ports 

City Region
South Yorkshire Yorkshire and Humber

Imported dedicated biomass   (elec) 2,293 

Biomass co‐firing (elec) 2,534 

Microgen (heat) 195  488  207  183  926 

Waste CHP (heat) 70  162  55  58  296 

Biomass CHP (heat) 76  81  123  32  276 

Microgen (elec) 20  73  20  28  123 

Waste (elec) 178  359  160  122  706 

Biomass (elec) 122  130  197  52  442 

Hydro 17  34  0  5  44 

Onshore wind 1,575  2,016  2,142  963  5,604 

TOTALS 2,255  3,342  2,905  1,444  13,243 
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Scenario B: potential energy generation by 2025
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Figure 46 Effect on Yorkshire and Humber sub regions of scenario modelling of renewable energy Pathway C 

 

 
Figure 47 Effect on Yorkshire and Humber sub regions of scenario modelling of renewable energy Pathway D

York and North 
Yorkshire

Leeds City Region
Hull and Humber Ports 

City Region
South Yorkshire Yorkshire and Humber

Imported dedicated biomass   (elec) 3,439 

Biomass co‐firing (elec) 3,801 

Microgen (heat) 245  613  267  231  1,166 

Waste CHP (heat) 70  162  55  58  296 

Biomass CHP (heat) 221  160  218  56  561 

Microgen (elec) 16  63  16  25  106 

Waste (elec) 197  367  186  122  750 

Biomass (elec) 371  266  355  93  927 

Hydro 17  34  0  5  44 

Onshore wind 1,050  1,344  1,428  642  3,736 

TOTALS 2,186  3,009  2,524  1,233  14,826 
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Scenario C: potential energy generation by 2025

York and North 
Yorkshire

Leeds City Region
Hull and Humber Ports 

City Region
South Yorkshire Yorkshire and Humber

Imported dedicated biomass   (elec) 3,439 

Biomass co‐firing (elec) 3,801 

Microgen (heat) 278  710  304  269  1,346 

Waste CHP (heat) 140  323  109  117  593 

Biomass CHP (heat) 442  321  436  113  1,122 

Microgen (elec) 16  63  16  25  106 

Waste (elec) 197  367  186  122  750 

Biomass (elec) 371  266  355  93  927 

Hydro 17  34  0  5  44 

Onshore wind 1,050  1,344  1,428  642  3,736 

TOTALS 2,510  3,428  2,835  1,385  15,864 
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Scenario D: potential energy generation by 2025
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6.5.6 Overall results 

 

Figure 52 Options for achieving renewable energy targets in Yorkshire and Humber.   
 

Figure 52 shows that in terms of renewable heat; all the 
pathways are unsuccessful. It is likely to be a major challenge 
for the region to generate 12% of its heat demand from 
renewable energy, as is thought to be necessary to meet UK 
renewable energy targets. The best performing pathway in 
terms of heat occurs under pathway D, which represents a 
major effort to deploy heating from microgeneration as well as 
securing heat from renewable CHP to meet domestic, 
commercial and industrial heat loads via heating networks.   

In contrast, there are several pathways that could allow the 
region to meet 30% or more of electricity demand from 
renewable sources.  

In terms of the overall UK renewable energy target, then, for 
energy demand scenario 1, only pathways C and D could meet 
the level of onshore deployment required (12%), after the 

offshore contribution is factored in. Under energy demand 
scenario 2, all of the pathways could deliver the required 
onshore deployment.  

6.6 Conclusions from scenario modelling 
The above analysis suggests that as part of a “no regrets” 
strategy, the region and sub regions should focus on the 
following approaches to help deliver their share of onshore 
renewable energy deployment: 

• Actions to maximise energy reduction and efficiency, to 
move towards energy demand scenarios 2 or 3 rather than 
scenario 1 

• Actions to facilitate the greater deployment of renewable 
heat, including from CHP, as well as maximising use of the 
biomass resource, as well as biomass co-firing. 

Pwy A Pwy B Pwy C Pwy D Pwy A Pwy B Pwy C Pwy D Pwy A Pwy B Pwy C Pwy D

% heat from RE % elec from RE % total energy from RE

Energy Demand Scenario 1 2% 2% 2% 4% 27% 32% 35% 35% 9% 11% 12% 13%

Energy Demand Scenario 2 3% 3% 4% 6% 29% 34% 37% 37% 14% 16% 18% 19%

Energy Demand Scenario 3 3% 3% 4% 6% 33% 39% 42% 42% 14% 17% 19% 20%

Energy Demand Scenario 4 5% 5% 6% 9% 26% 31% 34% 34% 16% 19% 21% 23%
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Developing the knowledge and the 
understanding of the potential for renewable 
energy is only the first step in the process. 
Building from this understanding, a strategy 
needs to be developed to identify key partners 
and approaches to deliver the potential of the 
region. 
This chapter describes the opportunities and 
barriers surrounding delivery of the renewable 
and low carbon energy opportunities identified 
in the Energy Opportunities Maps.   
7.1 Delivering at the right scale 
This study has considered the defined region of Yorkshire and 
Humber, and the four sub-regions within it. While the regional 
level no longer has a governmental role, there are a range of 
resources and a variety of collaboration that occurs at both a 
regional and sub-regional level.  

The map shown in Figure 53 shows the four sub-regions within 
the Yorkshire and Humber regional boundary considered by 
this study. Sheffield City Region also includes local authority 
areas that are within the East Midlands regional area, and have 
not been considered specifically in this study. Sub-regions 
have unique environmental and economic characteristics as 
well as a level of coordination and partnership already in 
operation. Hence, sub-regions have the ability to both 
recognise their collective potential, but to share resources to 
deliver opportunities in priority areas. 

Increasingly, local authorities and communities will take a 
central role in leading initiatives and installing renewable 
technologies. However, it is recommended that a number of 
actions are coordinated at a regional or sub-regional level, to 
ensure: 

• Cross-boundary issues and opportunities for 
renewable energy are recognised, with a consistent 
approach being taken spatially where similarities exist 
across neighbouring authorities. For example, a 
consistent approach to cumulative effects of wind 
energy on landscape value would be valuable across 
the region. 

• Policies and targets should be coordinated on a broad 
scale to ensure that the areas that show the greatest 
potential for renewable energy are supported through 

targeted local policy that builds from the evidence 
base.  

 

Figure 53 Location of the four functional sub-regions in Yorkshire and 
Humber 

7.2  Delivery partners 
It is clear that a collaborative and planned approach is 
necessary, with local targets complemented by spatial and 
infrastructure planning. Success will depend on coordination 
between planners, other local authority departments (including 
the corporate level), local strategic partners, local communities 
and various bodies who operate at a regional or national level. 

There are a range of partners active in the Yorkshire and 
Humber region, and it will be important to harness these 
resources and partnerships to drive forward action and ensure 
activity is coordinated and cost-efficient. The table below 
includes a list of key partners and their current scale of 
operation. 

7 Strategic barriers and 
opportunities 
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Key Partner Scale of Operation 

21 Local Authorities in the region Local 

North York Moors, Yorkshire Dales and 
Peak District National Parks 

Sub-Regional 

Parish Councils and Neighbourhood 
Authorities 

Local 

Communities and Co-operatives  Local 

Businesses Local 

Local Strategic Partnerships Local 

Private Sector Liaison Groups Local 

Local Enterprise Partnerships Local / Sub-Regional 

Housebuilders / Developers Local / Sub-Regional / 
National 

Energy Service Providers (ESCo) / 
Utility Providers 

Local / Sub-Regional 

Climate Change Skills Fund Facilitators Regional 

Yorkshire Forward Regional 

CO2 Sense Yorkshire Regional 

Yorkshire & Humber Microgeneration 
Partnership 

Regional 

Energy Developers National 

Carbon Trust National 

Energy Saving Trust National 

Finance Institutions National 

Table 20 Key partners and their scale of operation 
 

7.3 Strategic barriers 
The following present strategic barriers to delivery of 
renewable energy in the region. These have been identified 
through consultation with local stakeholders. 

1. Limited resource - The scenario modelling has shown 
that the onshore, economically viable renewable 
energy resource is limited in comparison to regional 
energy demand (section 6). 

Planning policy and delivery mechanisms can focus 
on driving uptake of on-site microgeneration as high 
as possible in new and existing buildings to 
supplement the region’s limited off-site capacity, 
perhaps to standards beyond those required by the 
Building Regulations. 

2. Fatigue – Some areas of the region have delivered 
relatively high levels of renewable energy in recent 
years, and there is a level of fatigue evident in both 
stakeholders and local communities in those areas 
feeling that they have contributed enough. It will be 
important to maintain local drive and enthusiasm but 
also to ensure delivery is in priority areas where the 
potential is the greatest. 

3. Political Opposition – Related to the previous point, is 
the formation of significant levels of political 
opposition to some renewable energy technologies in 
areas of the region. Education and awareness 
activities will play an important role in changing views 
and creating a positive local reputation for renewable 
energy. 

4. Lack of Coordination – While there has been a level of 
coordination from the regional level, with the 
abolishment of the RSS and the associated 
governance bodies, this coordination within and 
between sub-regions will need to be fostered through 
active local partnership. 

5. Protecting Natural Assets – Yorkshire and Humber 
contains some very important landscape and 
biodiversity assets that will need to be protected from 
potential impacts associated with renewable energy 
infrastructure. A consistent approach is needed 
across the region to protecting key assets like the 
North York Moors and Yorkshire Dales National 
Parks, but also managing cumulative impacts on 
treasured rural landscapes.  

6. Technical Uncertainty – Some renewable 
technologies are still in development, and hence there 
is a high level of risk and cost associated with their 
delivery. Partnerships in research and development in 
the region could aid trialling and confidence in 
emerging technologies. 

7. Biomass Fuel Supply – While there are a number of 
biomass resources available in the region these need 
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to be coordinated, processed and supplied locally to 
ensure biomass can be substituted for fossil fuels as a 
low carbon fuel. 

8. Supporting Infrastructure – Delivery of renewable 
energy also requires the distribution infrastructure to 
support it. There are constraints to grid capacity and 
connections in some areas of the region. The use of 
renewable heat technologies is also constrained 
through the lack of delivery of heat networks. 

9. Financial Barriers – The high capital cost, low 
operational cost, nature of many renewable energy 
technologies means they require significant up-front 
capital investment. Securing sufficient finance can 
however be difficult, particularly for smaller sized 
schemes. 

10. Renewable energy targets – Absence of targets in 
local, structure and unitary development plans mean 
there is no consequence for local authorities when 
renewable energy schemes are rejected. 

11. Viability Concerns – While the RSS enforced a target 
of 10% renewable energy on new development sites, 
local authorities have expressed concern in raising 
local targets above that level due to possible impacts 
on viability in constrained housing markets. These 
viability concerns can be tested through analysis of 

suitable targets in a localised study, possibly at a 
housing market area scale. In the absence of local 
authority wide target for new development, specific 
targets can be set for strategic sites, where targets 
can be tested through a site-wide energy strategy. 

12. Mature LDF Development – As shown in the diagram 
below (Figure 54), most authorities in the region have 
significantly progressed their Core Strategies towards 
adoption. Accordingly, the direct opportunity for the 
inclusion of progressive and consistent localised 
targets and policies for renewable energy may have 
passed in some cases. However, opportunities can be 
explored to include strong policies in LDFs still in 
Development Plan Documents and in Area Action 
Plans, Supplementary Planning Documents and 
development briefs.  

13. Housing targets – Some of the opportunities for 
renewable energy generation will need be delivered in 
association with new development. The revocation of 
the RSS has introduced considerable uncertainty over 
the number of new homes that will come forward 
across the region. This will affect the opportunities for 
initiating community schemes through new 
development, or for increasing microgeneration 
capacity as a result of Building Regulations 
requirements.
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become a hub for production, simultaneously reducing 
the cost of renewables and providing local jobs and 
knowledge development. 

5. Redevelopment of Brownfield Land – Integration of 
renewable energy as part of regeneration plans in 
existing areas should be encouraged and facilitated 
by planning authorities. 

6. Using Growth as a Driver – Significant new 
development and housing growth is expected in parts 
of the region, with some of that growth being delivered 
as large urban extensions or new settlements which 
are of a scale that they can fund and drive significant 
installations of renewable energy. As carbon reduction 
requirements for new development become more 
challenging through proposed changes to Building 
Regulations, on-site renewable energy will become 
common-place. Larger developments may find it more 
cost-effective to invest in larger installations such as 
district heating or wind energy, and these initiatives 
can be used to drive wider decentralised schemes in 
the local area. 

7. Coordinating New Development Contributions – New 
development will also begin to generate local funding 
for renewable energy schemes in the form of 
‘Allowable Solutions’. It will also be possible to utilise 
the Community Infrastructure Levy (CIL) to contribute 
towards local renewable energy schemes. It will be 
essential to develop a coordinated approach to 
allocating funding to priority projects. There may be 
opportunities to utilise sub-regional partnerships to 
identify and prioritise opportunities. 

8. Integrating Financial Support – A number of new 
support mechanisms could have a decisive impact on 
commercial viability of many renewable energy 
projects. These include the Feed-In Tariff, 
Renewables Obligation, Renewable Heat Incentive, 
and a range of national capital grant programmes. 
Resources will be needed across the region to identify 
and coordinate funding bids. 

9. Revolving Renewable Energy Funds – Kirklees 
Metropolitan Council already has a successful 
revolving renewable energy fund scheme in operation, 
which other local authorities in the area could use as 
a model. This provides seed-funding for renewable 

projects and then reinvests income into further 
schemes. 

10. ESCos and Local Delivery Vehicles – Delivery can be 
greatly assisted through the establishment of a 
focussed delivery vehicle. These can be private 
delivery vehicles or Energy Service Companies 
(ESCOs) or there is an opportunities for Local 
Authorities or partners to set up a delivery vehicle.  
The skills needed to do this will likely need 
development, but this is not an insurmountable 
barrier.  A growing number of local authorities are 
engaging in similar activities in energy as well as 
other areas. The key to success is likely to be 
leadership: from senior local authority management 
or, at least initially, from committed individuals in 
planning or other departments. Delivery vehicle 
models range from fully public, through partnerships 
between public, private and community sectors to fully 
private. In general, the greater the involvement of third 
parties, the lower the risk to the authority, but 
importantly, the less control the authority will have. 
Whichever model is chosen, putting the delivery 
vehicle in place as early as possible is important.  This 
ensures that technical and financial requirements can 
be understood prior to negotiations with potential 
customers. 

11. Local Energy Planning – A number of councils, 
including Harrogate, Kirklees, Calderdale, East Riding 
and Hull, have developed local energy planning 
studies where opportunities for renewable energy are 
strategically reviewed across a locality and potential 
projects have been identified. These planning 
exercises provide a locally focussed and more 
detailed examination of opportunities. This study 
forms a founding base with consistent information for 
more detailed local studies to build from. 

12. Local Targets and Policy – Using this evidence base 
along with localised studies, local authorities should 
put in place core strategy policies that encourage 
deployment of suitable renewable energy installations. 
Targets and requirements can also be set for new 
development and strategic sites where delivery of 
levels of on-site renewable energy in excess of 
building regulations is deemed viable.  
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 Private Sector Led ESCo Public Sector Led ESCo 

Advantages  Private sector capital 

 Transfer of risk 

 Commercial and technical expertise 

 Lower interest rates on available capital can 
be secured through Prudential Borrowing  

 Transfer of risk on a District heating network 
through construction contracts 

 More control over strategic direction 

 No profit needed 

 Incremental expansion more likely 

 Low set-up costs (internal accounting only) 

Disadvantages  Loss of control 

 Most  profit  retained by private sector 

 Incremental expansion more difficult 

 High set-up costs 

 Greater risk 

 Less access to private capital and expertise, 
though expertise can be obtained through 
outsourcing and specific recruitment 

Table 21 Advantages and disadvantages of ESCos and other delivery vehicle models 
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This chapter discusses the characteristics of 
each sub-region and provides an action plan 
for delivery of low carbon and renewable 
energy for each of the four functional sub 
regions in Yorkshire and Humber. 
We have also reviewed the progress made on 
actions recommended in the SREATS study. 
The action plans have been developed based 
on the results of the study and discussions with 
key stakeholders in a workshop environment. 
8.1 Hull and Humber Ports sub-regional action plan 

8.1.1 The potential of the sub-region 
This subregion comprises of the local authorities of East 
Riding, Hull, North Lincolnshire and North East Lincolnshire. 
The most significant opportunities with respect to renewable 
energy are: imported biomass, wind, straw, energy crops, 
poultry litter, district heating networks, and renewable energy 
research and skill development.  

This subregion has the highest wind potential in the region. 
East Riding has the highest potential for wind generation in the 
region, and there is also significant potential in North and North 
East Lincolnshire.  East Riding already has four major wind 
projects in operation, with ten more that have planning consent 
and that are expected to become operational in the next few 
years. In the short to medium term there may be some issues 
around grid capacity in the Humber ports area. Issues in 
relation to visibility of wind farms to the Air Defence radar 
station at Staxton Wold may also constrain some of the 
potential wind resource in East Riding in the short to medium 
term, as may issues around cumulative visual and landscape 
impacts in certain parts of East Riding. 

In terms of biomass, the subregion has the largest straw 
resource in the region. The straw can either be used for co-
firing in coal fired power stations or in dedicated biomass 
power or CHP stations. This resource is beginning to be 
tapped, with three straw burning CHP facilities that have 
planning consent and the Drax straw pelleting facility in Goole. 

The major ports on the Humber provide an opportunity for large 
scale power plants fuelled by imported biomass. There are 
several proposals for schemes of this type and if they came to 
fruition they could make a significant contribution to the 

region’s renewable energy capacity. There is also an 
opportunity for some of these facilities to potentially supply 
heat to the large industrial heat loads on the south bank of the 
Humber.  

This area also has the largest poultry litter resource in the 
region, concentrated in North Lincolnshire. This led to the 
development of the Glanford poultry litter power station in the 
mid-1990’s. 

District heating is possible in the majority of the sub-region’s 
more urban settlements.  As Hull and Humber’s largest urban 
settlement, Hull’s significant heat densities justify making it a 
priority area for district heating.  Other urban areas with heat 
densities that could support a heat network include: Bridlington, 
Grimsby, Immingham, Cleethorpes, and Scunthorpe.  The 
potential for each of these settlements to support district 
heating networks should be investigated further, together with 
the potential for co-location with any energy generation from 
biomass or waste. 

Hull and Humber is unique in that it has the potential to 
establish an industry which supports renewable energy 
development.  Hull is home to a biofuels research centre and 
the University of Hull, which is researching marine renewable 
energies.  These two might represent catalysts in the 
development of a renewable energy research hub in the unitary 
authority.  Immingham and Grimsby have the two largest ports 
in the UK, with the capacity and services to support offshore 
wind farms.  Should these ports develop offshore wind support, 
skills training for these ports could evolve as an industry.  

As the UK’s largest inland port, the port of Goole could play a 
part with regards to the potential for shipping and development 
of renewables energy technologies. 

Siemens has recently confirmed that a wind turbine 
manufacturing factory will be located in Hull, which could 
attract other manufacturers and investors to the sub-region. 

8.1.2 Key actions for the sub-region 
The following actions were developed with stakeholders during 
the studies. They prioritise key immediate actions for the sub-
region in particular, but also include a consistent set of actions 
which are important for the region as a whole. Reference 
should also be given to the strategic barriers and opportunities 
discussed in chapter 7 to identify ongoing and long-term 
actions for the region as a whole. 

   

8 Action plans for delivery 
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Action Key Partners 

Develop local policies and targets to support renewable energy in the LDF, including 
policies for new development and strategic sites (including viability testing) 

Local Authorities 

Local Enterprise Partnership 

Educate communities, authorities and members about appropriate technologies for the 
sub-region 

Climate Change Skills Fund Coordinators 

Independent organisation lead 

Energy Savings Trust 

Members 

Local Enterprise Partnerships 

Local Authorities 

Develop skills in local communities and support mechanisms help communities deliver 
renewable energy schemes 

Climate Change Skills Fund Coordinators 

Local Authorities 

Community Representatives 

Parish Councils 

Investigate and integrate local manufacture and management of renewable energy 
technologies within local economic strategies 

Local Enterprise Partnerships 

Local Authorities 

Identify delivery vehicles, and the role and capacity of local authorities to assist in delivery Local Authorities 

ESCos 

Community Cooperatives 

Share local knowledge and skills through a coordinated forum Climate Change Skills Fund Coordinators 

Local Authorities 

Sub-Regional Leads 

Stimulate the development of regional biomass supply markets Farmers 

Foresters 

Local Authorities 

Renewable Energy Industry 

Identify a lead coordinator for activity in the sub-region, who can act as a promotional lead 
and also coordinate funding to local priorities 

Local Authorities 

Develop greater understanding of the relationship between renewable energy 
development and the sub-region’s landscape character and natural environment 

East Riding Council 

North Lincolnshire Council 

Northeast Lincolnshire Council 

Conduct a District Heating Viability Study to prioritise and test feasibility of district heating Hull Council 
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systems across Hull 

Identify opportunities on brownfield land for renewable energy installations in tandem with 
regeneration and redevelopment initiatives 

Hull Council 

Create demonstration schemes and tours for the region to overcome political opposition 
and foster enthusiasm 

Members 

Local Authorities 

Upgrade the electricity grid in the area to allow further renewable installations  Utilities 

Create a research and development network in the Humber area to coordinate and foster 
local research and skill development 

Humber Ports 

University of Hull 

Work with local communities and members to emphasise the potential of the sub-region in 
delivering renewable energy in the region, particularly regarding wind energy 

Climate Change Skills Fund Coordinators 

East Riding of Yorkshire Council 

North Lincolnshire Council 
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Figure 55 Energy Opportunities Plan for the Hull and Humber Ports sub region. “Current” refers to facilities that are operational or have planning consent. 
“Proposed” refers to facilities currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW 
are shown. The areas with purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development 
should be viable but the number of turbines may be restricted due to environmental constraints. Please refer to appendix A.7 for more details. 
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8.2 York and North Yorkshire sub-regional action plan 

8.2.1 The potential of the sub-region 
York and North Yorkshire is geographically the largest sub-
region, but it also has some very significant landscape 
constraints, including the North York Moors and the Yorkshire 
Dales National Park.  

Having said this, the study finds that there may be significant 
wind power potential in those areas of lower landscape 
sensitivity, particularly in Selby and Hambleton, although the 
presence of three RAF airbases in the latter may cause some 
local radar constraints.  

The rural hinterland of the area has significant potential to 
produce biomass fuel, and significant biomass investment has 
already been seen in areas like Ryedale and Selby. 

In terms of biomass, Selby hosts the Drax and Eggborough 
coal fired power stations, and therefore has significant 
renewable energy capacity and potential from biomass co-
firing.  

The area has the largest potential for growing energy crops in 
the region, and the second largest for straw. There are three 
operational biomass CHP facilities in the subregion, (in 
Ryedale and Selby) but to date the energy crops resource 
remains largely untapped. There are currently just under 900ha 
of energy crops being grown, but the potential for almost 

39,000 ha, without any conflict with food production. This crop 
could be used either for biomass co-firing, or for dedicated 
biomass energy plants.  

The sub region has a significant potential resource for energy 
generation from the anaerobic digestion of animal wastes from 
the large numbers of livestock kept in the rural areas. However, 
the economics for using this resource are not currently 
favourable.  

The sub region also has significant potential for energy 
recovery from MSW, if the proposals for the Allerton Waste 
Recovery Centre in Harrogate District go ahead.  

Some urban areas in the sub-region have load densities 
suitable for the installation of district heating networks. Some 
centres including York, Harrogate and Scarborough have small 
district heating networks in place, and there is the potential to 
expand these and connect existing properties in the area. 

8.2.2 Key actions for the sub-region 
The following actions were developed with stakeholders during 
the studies. They prioritise key immediate actions for the sub-
region in particular, but also include a consistent set of actions 
which are important for the region as a whole. Reference 
should also be given to the strategic barriers and opportunities 
discussed in chapter 7 to identify ongoing and long-term 
actions for the region as a whole. 

Action Key Partners 

Develop local policies and targets to support renewable energy in the LDF, including 
policies for new development and strategic sites (including viability testing) 

Local Authorities 

Local Enterprise Partnership 

Yorkshire Dales National Park Authority 

Educate communities, authorities and members about appropriate technologies for the 
sub-region 

Climate Change Skills Fund Coordinators 

Independent organisation lead 

Energy Saving Trust 

Members 

Local Enterprise Partnerships 

Local Authorities 

Yorkshire Dales National Park Authority 

Develop skills in local communities and support mechanisms help communities deliver 
renewable energy schemes 

Climate Change Skills Fund Coordinators 

Local Authorities 
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Community Representatives 

Parish Councils 

Yorkshire Dales National Park Authority 

Investigate and integrate local manufacture and management of renewable energy 
technologies within local economic strategies 

Local Enterprise Partnerships 

Local Authorities 

Identify delivery vehicles, and the role and capacity of local authorities to assist in delivery Local Authorities 

ESCos 

Community Cooperatives 

Share local knowledge and skills through a coordinated forum Local Authorities 

Sub-Regional Leads 

Stimulate the development of regional biomass supply markets Farmers 

Foresters 

Local Authorities 

Renewable Energy Industry 

Identify a lead coordinator for activity in the sub-region, who can act as a promotional lead 
and also coordinate funding to local priorities 

Local Authorities 

Develop greater understanding of the relationship between renewable energy 
development and the sub-region’s landscape character and natural environment 

North Moors National Park 

Yorkshire Dales National Park 

Local Authorities, particularly rural authorities 

Conduct a District Heating Viability Study to prioritise and test feasibility of district heating 
systems in York, Selby, Harrogate and Scarborough 

York Council 

Selby Council 

Harrogate Council 

Scarborough Council 

Identify opportunities on brownfield land for renewable energy installations in tandem with 
regeneration and redevelopment initiatives 

York Council 

Selby Council 

Harrogate Council 

Scarborough Council 

Training for officers, members and statutory consultees on technologies  Climate Change Skills Fund Coordinators 

Statutory consultees 

Local Authorities 

Establish a sub-regional mechanism to share knowledge across Local Authorities Local Authorities 
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County Council 

Climate Change Skills Fund Coordinator 

Engage with private woodland owners in the area to facilitate biomass management Woodland Trust  

County Council 

Local Authorities 

Forestry Commission 

Yorkshire Dales National Park Authority 

Establish a ‘go-to’ body for the sub-region that provides renewable energy advice and 
expertise 

Climate Change Skills Fund Coordinators 

Yorkshire Micro-generation Partnership 

Energy Savings Trust 

Local Authorities 
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Figure 56 Energy Opportunities Plan for the York and North Yorkshire sub region. “Current” refers to facilities that are operational or have planning consent. 
“Proposed” refers to facilities currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW 
are shown. The areas with purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development 
should be viable but the number of turbines may be restricted due to environmental constraints. Please refer to appendix A.7 for more details. 
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8.3 Leeds City sub-regional action plan 

8.3.1 The potential of the sub-region 
Leeds City Region is a sub-region with diverse opportunities for 
renewable energy.  It is made up of Bradford, Leeds, 
Calderdale, Kirklees, and Wakefield, but in addition includes 
Selby, York, Harrogate and Craven, which also form part of the 
York and North Yorkshire sub region, and Barnsley, which 
forms part of the South Yorkshire sub region.  

The sub-region has many urban settlements, and the majority 
of them have heat densities that meet the required threshold to 
support a district heating network.  The towns of York, Selby, 
Huddersfield, Halifax, and Bradford each show a significant 
potential to support one.  Barnsley Council has taken the 
initiative to connect their buildings to a biomass heating 
scheme, and to source their biomass locally.  District heating 
networks already operating in the sub-region include one in 
each of Harrogate, Leeds, and Wakefield.  These towns 
represent the urban settlements with the greatest potential; 
however, there are a number of other opportunities in the sub-
region. 

Leeds City Region also has a number of biomass energy 
schemes.  There is existing and future potential for biomass 
co-firing in the coal fired power stations of Drax and 
Eggborough in Selby, and Ferrybridge in Wakefield. At the time 
of writing there is also a proposal for a 290MWe dedicated 
biomass facility at Drax, to be fuelled by imported biomass.  

The other key opportunity in the Leeds City Region is wind 
power. Although the largest resource is in Selby, wind 
opportunities are scattered throughout the sub-region, with 
eight wind projects in operation, and another three that have 
planning consent.   

The sub region also has significant potential for energy 
recovery from MSW, if the proposals for the Allerton Waste 
Recovery Centre in Harrogate District go ahead. Leeds also 
has plans for an energy recovery facility to deal with residual 
MSW. The latter may present an opportunity for supplying heat 
from such a facility into a district heating network, as is the 
case in Sheffield. There are also proposals for facilities to take 
residual C&I waste, at the Ferrybridge site in Wakefield and at 
Skelton Grange in Leeds. Again, if these schemes were to 
reach fruition, they may also present an opportunity for low 
carbon district heating.  

8.3.2 Key actions for the sub-region 
The following actions were developed with stakeholders during 
the studies. They prioritise key immediate actions for the sub-
region in particular, but also include a consistent set of actions 
which are important for the region as a whole. Reference 
should also be given to the strategic barriers and opportunities 
discussed in chapter 7 to identify ongoing and long-term 
actions for the region as a whole. 

 

 

Action Key Partners 

Develop local policies and targets to support renewable energy in the LDF, including 
policies for new development and strategic sites (including viability testing) 

Local Authorities 

Local Enterprise Partnership 

Educate communities, authorities and members about appropriate technologies for the 
sub-region 

Independent organisation lead 

Energy Savings Trust 

Members 

Local Enterprise Partnerships 

Local Authorities 

Develop skills in local communities and support mechanisms help communities deliver 
renewable energy schemes 

Climate Change Skills Fund Coordinators 

Local Authorities 

Community Representatives 

Parish Councils 
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Investigate and integrate local manufacture and management of renewable energy 
technologies within local economic strategies 

Local Enterprise Partnerships 

Local Authorities 

Identify delivery vehicles, and the role and capacity of local authorities to assist in delivery Local Authorities 

ESCos 

Community Cooperatives 

Share local knowledge and skills through a coordinated forum Local Authorities 

Sub-Regional Leads 

Stimulate the development of regional biomass supply markets Farmers 

Foresters 

Local Authorities 

Renewable Energy Industry 

Identify a lead coordinator for activity in the sub-region, who can act as a promotional lead 
and also coordinate funding to local priorities 

Local Authorities 

Adopt renewables targets for Leeds City Region to give consistency across the area Local Authorities 

Conduct a District Heating Viability Study for the Sub-region Local Authorities 

Identify opportunities on brownfield land for renewable energy installations in tandem with 
regeneration and redevelopment initiatives 

Local Authorities 

Develop the Capital and Asset Pathfinder to have a low carbon focus Public Sector 

Use eco-developments as exemplars Developers 

Local Authorities 

Develop some publically visible projects in an urban context, e.g. renewable street lighting. 
Engage and promote with members 

Members 

Local Authorities 

Coordinate and promote energy efficiency measures across the sub-region Energy Savings Trust 

Integrate renewable energy initiatives with carbon initiatives within the transport strategy Leeds Institute for Transport Studies 

Yorkshire Forward 
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Figure 57 Energy Opportunities Plan for the Leeds City sub region. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to 
facilities currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas 
with purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to appendix A.7 for more details. 
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8.4 South Yorkshire sub-regional action plan 

8.4.1 The potential of the sub-region 
South Yorkshire is the smallest sub-region, in terms of 
geographical area, in Yorkshire and Humber. It consists of the 
four local authorities areas of Sheffield, Doncaster, Barnsley 
and Rotherham. The greatest constraint for the South 
Yorkshire sub-region, in terms of renewable energy, is the 
Peak District National Park, which covers much of Sheffield 
Borough’s land area. 

The local authorities in South Yorkshire also form part of the 
Sheffield City Region, along with Chesterfield, Derbyshire 
Dales, North East Derbyshire, Bolsover and Bassetlaw in the 
East Midlands region. This suggests that cross-boundary 
collaboration will be particularly important for the Sheffield City 
Region. Identification of possible heat networks and 
prioritisation of funding across the City Region will be crucial to 
pool resources and ensure delivery opportunities are taken. 
The hinterland around Sheffield will also play a key supporting 
role to district heating networks and biomass energy use. The 
areas south of Sheffield, located in the East Midlands Region, 
have a high coverage of woodland which may be a possible 
source of local biomass fuel. Local authorities and industry 
groups in the region should work together to develop local 
supply chains of biomass from forestry management. The 
areas bordering the Peak District should also take a 
coordinated approach to wind development policy, seeking 
consistency in assessment processes surrounding landscape 
value considerations. 

Despite the limited geographical area, it has considerable 
potential for renewable energy from wind power, and from 
energy from waste, including food waste and municipal and 
industrial general waste.  

In terms of wind power, Doncaster has the second largest 
potential in the region, and there is also a significant resource 
in Rotherham and Barnsley. The sub region already has six 
operational wind schemes with a further five schemes that 
have planning consent, including the 65MWe Tween Bridge 
wind farm in Doncaster. 

The area also has the most district heating networks in the 
greater region.  In Sheffield, there is the city heat network fed 
from the energy from waste facility. Rotherham has sixteen 
community heating schemes in operation, where residential 
blocks are served from central boilers.  Doncaster has one 
district heating network and other communal schemes,  

another opportunity exists on the border with Rotherham.  This 
represents an opportunity for Doncaster and Rotherham to 
work together in expanding the sub-regional heat network.  In 
Barnsley, the Council has taken the initiative to connect their 
buildings to a biomass heating scheme, and to source their 
biomass locally. 

There is also the potential for energy generation from waste 
wood. There is a planning consent for a 25MWe facility at 
Blackburn Meadows, in Sheffield, and if built, there is the 
potential for that to also supply heat to neighbouring 
commercial and industrial businesses. 

In terms of energy from waste, the area already has the 
Sheffield energy recovery facility, which takes MSW as its 
feedstock. There is also considerable potential for energy from 
C&I waste in the area, with a planning consent in place for an 
energy recovery facility at Kirk Sandhall in Doncaster, as well 
as proposals for a large scale facility adjacent to Hatfield 
colliery. There is a potential opportunity for these new energy 
recovery facilities to also supply low carbon heat for heating 
networks, or for industrial uses. 

There is a 2MWe AD facility under construction in Doncaster 
which will take retail food waste. 

Finally, the South Yorkshire councils of Doncaster, Barnsley 
and Rotherham are proposing to transform the area through an 
“Eco-Vision” with the aim of making it the lowest carbon 
community of its type in the UK within a decade. The plans 
involve building energy-efficient homes, encouraging new 
green businesses into the area, enhancement of the natural 
environment and improving public transport. The Energy 
Opportunities Plan should prove a resource for delivering this 
vision. 

8.4.2 Key actions for the sub-region 
The following actions were developed with stakeholders during 
the studies. They prioritise key immediate actions for the sub-
region in particular, but also include a consistent set of actions 
which are important for the region as a whole. Reference 
should also be given to the strategic barriers and opportunities 
discussed in chapter 7 to identify ongoing and long-term 
actions for the region as a whole. 
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Action Key Partners 

Develop local policies and targets to support renewable energy in the LDF, including 
policies for new development and strategic sites (including viability testing) 

Local Authorities 

Local Enterprise Partnership 

Develop greater understanding of the relationship between renewable energy 
development and the sub-region’s landscape character and natural environment. This is 
mainly in relationship to Doncaster and Sheffield, with respect to the Peak District National 
Park, Thorne and Hadfield Moor, European Site designations and other SSSI in the sub 
area. 

Local Authorities 

Sub-Regional Leads 

Educate communities, authorities and members about appropriate technologies for the 
sub-region 

Independent organisation lead 

Energy Savings Trust 

Members 

Local Enterprise Partnerships 

Local Authorities 

Develop skills in local communities and support mechanisms help communities deliver 
renewable energy schemes 

Climate Change Skills Fund Coordinators 

Local Authorities 

Community Representatives 

Parish Councils 

Investigate and integrate local manufacture and management of renewable energy 
technologies within local economic strategies 

Local Enterprise Partnerships 

Local Authorities 

Identify delivery vehicles, and the role and capacity of local authorities to assist in delivery Local Authorities 

ESCos 

Community Cooperatives 

Share local knowledge and skills through a coordinated forum Local Authorities 

Sub-Regional Leads 

Stimulate the development of regional biomass supply markets Farmers, foresters 

Local Authorities 

Renewable Energy Industry 

Identify a lead coordinator for activity in the sub-region, who can act as a promotional lead 
and also coordinate funding to local priorities 

Local Authorities 

Coordinate with the emerging East Midlands Renewable Potential Study to develop 
priorities for the sub-region 

Local Authorities 

Conduct a District Heating Viability Study for the Sub-region to prioritise action and link 
existing systems 

Local Authorities 
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Identify opportunities on brownfield land for renewable energy installations in tandem with 
regeneration and redevelopment initiatives 

Local Authorities 

Undertake feasibility study for power station and district heating in Doncaster Doncaster Council 

Viability study of Barnsley biomass district heating proposal (which includes Town Hall, 
Library, Westgate Plaza 1 and 2) 

Barnsley Council 

Determine if there is potential for co-firing at proposed Algreave/Waverline power station in 
Rotherham 

Rotherham Council 

Educate communities and authorities about appropriate technologies and set up skills 
development programs 

Local Authorities 
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Figure 58 Energy Opportunities Plan for the South Yorkshire sub region. “Current” refers to facilities that are operational or have planning consent. “Proposed” 
refers to facilities currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. 
The areas with purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be 
viable but the number of turbines may be restricted due to environmental constraints. Please refer to appendix A.7 for more details. 
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8.5 Review of previous actions 
The most recent assessment of the renewable energy resource, SREATS, described a set of actions proposed by 
stakeholders. 

 Action Description Who 
responsible 

Timescale Outcome Indicators of 
success 

Status of 
actions 

A Publish 
summary of 
current report 
for wide 
distribution 

The current study has taken the 
target-setting agenda further 
forward but has not completed 
it. A brief summary of the work, 
coupled with statements of the 
wider policy context and future 
regional intentions, would help 
to tackle one of the key 
requirements set out above. 
One aspect of this summary 
could be to set out what LPAs 
would be expected to do next. 

Government 
Office and 
Yorkshire 
and Humber 
Assembly 

2 months Relevant 
reference 
information in 
the public 
domain 

Summary 
published and 
distributed 
widely 

Completed. 

B Undertake 
more detailed 
technical 
assessments 
to confirm and 
refine LPA 
targets 

The current study has used a 
consistent strategic approach 
region-wide to promote equity of 
target-setting. This approach 
has been unable to fully reflect 
more detailed local issues (e.g. 
existing local landscape 
assessments). Further work – 
ideally undertaken by sub-
regional LPA groupings – would 
help to further refine the 
assessments, promoting both 
equity and technical veracity. 

LPAs 
(individually 
& 
collectively) 

12-18 
months 

Increased 
technical basis 
for acceptance 
of targets 

Refined local 
targets accepted 
and adopted by 
individual LPAs 
and sub-regional 
groupings 

Partially 
complete. 

Some local 
authorities have 
undertaken 
studies that 
reflect more 
detailed issues. 
These include 
Hull, Sheffield, 
South Pennines 
Landscape 
Sensitivity study, 
Kirklees hydro 
study. 

C Provide a 
structured 
framework for 
support to 
renewable 
energy and 
planning 
Across the 
region 

A crucial element of local RE 
target acceptance is the ability 
to communicate much more 
information on a wider basis to 
key stakeholder groups, and to 
support LPAs to develop and 
enhance their approach to RE. 
One model for this could be the 
approach adopted within the 
South East. LPAs stressed the 
significance of outside impartial 
support, which in some 

Yorkshire 
and Humber 
Assembly, 
Government 
Office, LPAs 
(individually 
& 
collectively) 

12-18 
months 

An informed 
context for 
policy- and 
decision-making 
for RE at all 
levels 

Greater support 
for RE within 
policies and in 
planning 
decisions 

Partially 
complete. 

Some local 
authorities have 
incorporated 
policies requiring 
a minimum level 
of renewable 
energy 
generation on 
new 
development 
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 Action Description Who 
responsible 

Timescale Outcome Indicators of 
success 

Status of 
actions 

circumstances is perceived by 
elected Members to provide 
more persuasive evidence than 
from Officers. 

into DPDs or 
UDP documents. 

D Encourage 
Local RE 
Forums 

Practical opportunities for RE 
developers, LPAs and others to 
develop broad agreement 
before schemes are submitted 
and to identify suitable “areas of 
search” 

Local 
Authorities 
(with 
Yorkshire 
and Humber 
Assembly, 
developers, 
community 
groups) 

Ongoing Forums to carry 
forward the 
prospective 
targets at LPA 
level through 
devising “areas 
of mutual 
interest” for RE 
implementation, 
input to Local 
Development 
Frameworks 

Forums initiated, 
feedback 
obtained on 
“success stories” 
from this 
approach 

Completed 
(ongoing). 

In February 
2007, the 
Renewable 
Energy Forum 
developed a 
regional energy 
infrastructure to 
2010. 

E Collation and 
dissemination 
of “Good 
Practice” 
information 

“Good Practice” information was 
requested by a number of LPA 
stakeholders to assist them with 
both forward planning and 
development control. 

Government 
Office (with 
Yorkshire 
and Humber 
Assembly) 

12-18 
months 

Guidance used 
to aid 
consideration of 
RE within the 
planning 
framework 

Guidance 
available and 
being used 

Completed. 

Renewable 
Energy Toolkit 
launched by 
Local 
Government 
Yorkshire and 
Humber in 2008 
to enable Local 
Authorities to 
deal with the 
issue of 
microgeneration, 
decentralised 
and low carbon 
energy. 

Table 22 Actions for delivery of renewable energy as suggested in SREATs report, 2004. 
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The aim of this chapter is to set out how 
individual local authorities, and other key 
stakeholders, can use and build on the outputs 
from this study.  
IntroductionThe outputs provided by this study, for each local 
authority, consist of: 

1. An estimate of the maximum economic potential for each 
type of renewable energy technology or resource type, 

2. A set of Energy Opportunities Plans (EOPs) consisting of 
GIS data layers and maps showing the location of 
schemes, resource and constraints, where appropriate. 

A key aim of this study was to try to collate and carry out as 
much analysis as possible using national and regional datasets 
to minimise the additional amount of evidence base work that 
would be required at a local authority level. We believe we 
have done that, and that the EOPs produced by this study 
provide sufficient evidence for a local authority to develop 
general policies in support of renewable energy as part of a 
core strategy. However, there is more value that can be added 
to this data at a local authority. We see these areas of further 
work to be as follows: 

1. Developing local authority area wide targets for renewable 
energy; 

2. Developing a more detailed EOP to inform planning policy, 
development management and wider corporate and 
strategic action. 

The further local work that would be required for each is set out 
in more detail below.  

9.1 Local authority targets for renewable energy 
Individual local authorities, or sub-regional groups of 
authorities, may wish to set area wide targets for renewable 
energy generation. These targets may take the form of 
installed capacity in MW, or annual energy generation in MWh  
or a proportion of energy demand in %. There could be 
separate targets for renewable electricity and heat, or an 
overall target.  

Such targets can provide a useful benchmark for an area of the 
scale of deployment that will be required to make a meaningful 
contribution to the UK renewable energy targets by 2020. It 
also can act as a stimulus for corporate and wider stakeholder 
action to assist in increasing the deployment of renewable 
energy.  

In order to develop the renewable energy potential figures that 
have been supplied as part of this study into a target, the 
further work that would be required at a local authority level is 
likely to consist of the following: 

• Engage with relevant local stakeholders to explore how 
much of the potential for each resource set out in this 
study is likely to be realised, given more detailed local 
information on constraints, proposals and plans. This 
study sets out some examples of scenarios that could be 
used.  

• Consider issues of resource allocation between local 
authorities. One issue with trying to develop targets at a 
local authority level is that resources such as biomass and 
energy from waste do not respect boundaries. Therefore, 
one local authority may contain an energy recovery facility 
that takes waste from a neighbouring local authority. The 
first local authority would see a contribution to its 
renewable energy generation target whilst the second 
wouldn’t. Therefore, if you know that there are plans or 
proposals for these sort of facilities in neighbouring 
authorities, you should discount any contribution from this 
resource towards your own target. Conversely, if your area 
is to host such a facility, then this could enable a higher 
target.  

• Once suitable possible targets or target ranges have been 
agreed, these would then need to be taken through the 
local authority political approval process 

9.2 Developing the EOP for policy and corporate use  
By its nature, this study has been restricted to using regional 
and national datasets. However, there is additional data 
available at local authority level that can be superimposed (in 
GIS format) to the EOPs to add more value, particularly in 
relation to potential heat loads, and we recommend that local 
authorities should do this. This could then be used to inform 
planning policy, development management and wider 
corporate and strategic action. The additional data could 
include: 

• Candidate sites for new developments 

• Strategic new development sites 

• Preferred sites for locating energy recovery facilities 

• Public sector buildings 

• Local authority or public land ownership 

9 Recommendations for further 
work 
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• Fuel poverty data 

• Social housing 

• Local knowledge of potential renewable heat customers 

• Local environmental or landscape constraints, such as 
Local Nature Reserves, or greenbelt 

The local authority will have many of these datasets available 
in house, or could engage with local public sector or other 
stakeholders to obtain them.  

Specifically in relation to wind power, this regional study has 
used the OS Strategi dataset to identify the location of existing 
dwellings. A disadvantage of this dataset is that it assumes that 
there are no (commercial scale) wind power opportunities in 
urban areas. If a local authority wanted to have a picture of the 
potential for brownfield wind development in their urban areas, 
then they may wish to commission a more detailed wind 
assessment that would make use of Address Point data or OS 
MasterMap data.  

9.3 Using the more detailed EOP 
This enhanced EOP can then be used to facilitate the 
deployment of renewable and low carbon energy. These 
include: 

• Informing the setting of renewable energy or carbon 
reduction targets for new development sites or areas; 

• Assist in identifying strategic areas for renewable energy 
deployment, as part of Area Action Plans or Core Strategy 
development. This may require more detailed viability 
assessment; 

• Assisting development management in terms of 
developing site briefs, or discussion with developers 
around incorporating renewable energy into new 
developments; 

• Assist in identifying locations for energy from waste 
facilities to deal with residual MSW, and identify potential 
heat loads; 

• Identifying areas of potential for district heating networks, 
as a starting point for more detailed viability assessment; 

• Informing corporate action to facilitate the deployment of 
low carbon and renewable energy. This could involve 
action in any number of the following roles: 

o Land owner, 

o Procurement of energy services, 

o Financing and delivery vehicles, 

o Property developer, 

o Transport infrastructure, 

o Waste management, 

o Leadership. 
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A.1 Identification of installed capacity 
Since the installation of renewables is not recorded 
consistently and in one place, details of installed capacity had 
to be aggregated from a number of sources, including: 

• DECC CHP database41 

• DUKES capacity of, and electricity generated from 
renewable sources42; 

• RESTATS database;43 

• UK Heat Map44; 

• Natural England dataset;45 

• CO2 sense dataset; 

• Ofgem Renewables and CHP Register, data retrieved 
from April 2010 to December 2010; 

• Low carbon buildings programme dataset, valid to 
February 2010; 

• Ofgem FIT Installations Statistical Report;46 

• Microgeneration Partnership. 

A.2 Heat mapping of existing stock 
In order to make inferences about the viability of district 
heating, the concept of “heat density” has been used. This is 
defined by the equation below. 

ݕݐ݅ݏ݊݁݀ ݐܽ݁ܪ ൌ  
ሿܪሾ ݀݊ܽ݉݁݀ ݐ݄ܽ݁ ݈ܽݑ݊݊ܣ

 ሿܣሾܽ݁ݎܣ ݔሾܰሿ ݎܽ݁ݕ ܽ ݊݅ ݏݎݑ݄ ݂ ݎܾ݁݉ݑܰ

Annual heat demand [H] has been estimated using DECC data 
for gas consumption at the MLSOA level. The gas consumption 
from residential and commercial uses has been combined for 

                                                           
41 CHP database, DECC website accessed November 2010 
http://chp.decc.gov.uk/app/reporting/index/viewtable/token/2 
42 Digest of United Kingdom energy statistics, DUKES database 
43 RESTATs, DECC website accessed November 2010, 
https://restats.decc.gov.uk/cms/welcome-to-the-restats-web-site 
44 UK heat map, DECC website accessed November 2010 
http://chp.decc.gov.uk/heatmap/ 
45 Wind turbine developments potentially relevant to the North, South 
and West Yorkshire, East Yorks & Humber, Natural England dataset, 
provided November 2010 
46 FIT Installations Statistical Report, Ofgem website accessed 
December 2010 
https://www.renewablesandchp.ofgem.gov.uk/Public/ReportViewer.asp
x?ReportPath=%2fFit%2fFIT+Installations+Statistical+Report_ExtPriv&
ReportVisibility=1&ReportCategory=9    
        
       

each MLSOA. An 80% efficiency factor has been assumed for 
conversion of gas supplied to heat demand. It has been 
assumed that 2.6% of gas supplied to the residential sector is 
used for cooking, based on statistics from DECC47 (and has 
consequently been removed from the figure for annual heat 
demand). 

The number of hours [N] in a year is 8760. 

The area [A] in km2 of each MLSOA has been taken from the 
Generalised Land Use Database.48  

Potential issues with this method are: 

• This approach misses heat supplied by other heating 
fuels. These are unlikely to be viable for district 
heating networks anyway. A small amount of 
electricity will be used for heating, especially in city 
centre flats and commercial buildings. However it is 
not possible to extract this split from the data.  

• The highest resolution that we can carry out heat 
mapping for is at MLSOA scale. A large heat load will 
influence the average heat density for that entire 
MLSOA and could be misleading. 

The DECC methodology states that “if heat density exceeds 
3,000 kW/km2, the heat density is considered to be high.” 
Consequently this has been used as the threshold above which 
district heating with CHP can be considered viable. 

The heat map shows additional information that could be used 
to inform the identification of future potential district heating 
schemes.  These include:  

• The location and size of large public sector buildings; 

• Significant commercial and industrial loads; 

• Potential sources of waste heat including power 
generation stations; 

• Existing CHP and district heating infrastructure. 

A.3 Microgeneration uptake in existing stock 
The potential uptake of renewable microgeneration 
technologies in the existing housing stock and in the bulk of the 
existing non-residential building stock in each local authority 
was projected using a spreadsheet model developed by 

                                                           
47 The UK Low Carbon Transition Plan, DECC, July 2009 
48 Topics, Neighbourhood Statistics website, Office for National 
Statistics, accessed October 2010 

Appendix A Detailed description of 
methodology 
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AECOM. This forecasts the uptake of microgeneration 
technologies based on information about: 

• The rates at which ‘Primary’ systems come up for 
necessary replacement and at which ‘Discretionary’ 
purchases are considered; 

• The current housing stock and non-residential building 
stock; 

• The identity and attributes of ‘Primary’ heating system 
options (including some renewables) and of 
‘Discretionary’ renewables systems; and 

• The relationship between system attributes (including 
cost and ‘nuisance’ factors) and purchasing decision-
making – the Choice Model. 

Installations in new homes and new non-residential buildings 
are subject to different drivers and were considered separately 
(section A.4). 

The system attributes assumed to influence purchasing 
decisions are: 

• Capital cost; 

• Net annual energy costs: electricity & heating fuel 
costs (after any renewables savings) minus any 
incomes from feed in tariffs, renewable heat incentive 
and exports of electricity to the grid; 

• Annual maintenance costs; 

• Whether fuel storage is required (e.g. for biomass 
pellets or woodchip); 

• Whether the garden needs to be dug up (for ground 
source heat pumps installation in homes); and 

• Whether additional indoor ‘cupboard’ space is needed 
(for micro-CHP units in homes, as the technology is 
typically larger than the generator being replaced). 

The model accounts for projected real (i.e. excluding inflation) 
changes in costs and prices over time. 

A.3.1 Rate of consideration for Primary and Discretionary 
systems 

It is assumed in the model that householders or landlords may 
purchase microgeneration technologies in one of two 
situations: 

1. As the ‘Primary’ heating system for a home, as a 
necessary replacement for a previous heat generator 

that has reached the end of its life. Once homes reach 
an age equal to the typical service life of a boiler, it is 
assumed that a fixed percentage of homes need a 
new primary heat generator each year. The 
replacement rate is assumed to be 6% per year. As 
the replacement is ‘of necessity’, it is assumed that 
one of the list of suitable heating options must be 
selected;  

• Condensing gas boiler, 

• Condensing oil boiler, 

• Condensing LPG boiler, 

• Direct electric heating, 

• Ground source heat pump, 

• Air source heat pump, 

• Stirling engine CHP, 

• Fuel cell CHP (non-residential only), 

• Biomass pellet boiler, or 

• Biomass woodchip boiler. 

2. As a ‘Discretionary’ purchase where the status quo is 
not to have a micro generator, and therefore one of 
the ‘system’ options is not to install one. By definition, 
Discretionary systems may be purchased at any time. 
The assumption made in the model is that 10% of 
households and businesses consider purchasing a 
microgeneration system each year. 

The following Discretionary generator options are 
included in the model: 

• Micro-wind turbines 

• Small wind turbines 

• Solar water heating 

• Solar PV 

A.3.2 Existing building stock 
The rates of consideration are combined with data on the 
building stock to determine the number of primary heat 
generator replacements being selected and the number of 
discretionary purchases of micro generators being considered 
each year. 
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System suitability for non-residential buildings is assumed to 
depend only on building type. For homes, the suitability of 
technology options depends on: 

• Home type (house or flat), 

• Age (pre-1980, 1981 – 2005 or 2006 – 2016), 

• Tenure (owner occupied, private rented, or social 
rented), 

• Rurality (urban, suburban, or rural), and 

• Gas connectivity (connected to mains gas or off-gas). 

As such, the model requires data on: 

• The current total number of homes, and the 
breakdown by type, age, tenure, rurality and gas 
connection; and 

• The number (and where possible the floor area) of 
non-residential buildings by type. 

A.3.3 Housing stock data 
The modelling uses the most up to date and comprehensive 
data on house numbers and typology that were identified. Data 
on the numbers of homes in each local authority area were 
obtained from Communities and Local Government ‘Dwelling 
Stock Estimates’ (CLG, 2010). The breakdown of the housing 
stock was arrived at as follows: 

• The percentage split by home type (house or flat) was 
based on Strategic Housing Market Assessment 
reports. (No SHMA was found for Doncaster, so the 
split was assumed to be the average for Yorkshire & 
Humber.) 

• The percentage split by age was based on a sample 
of Private Housing Stock Condition Surveys published 
by local authorities in or around 2004. 

• Percentage by tenure was taken from the last English 
House Condition Survey Regional Report 
Supplementary Tables (CLG, 2006). 

• The percentage split by rurality was based on rural-
urban designation of Middle Super Output Areas 
obtained through a custom query on the 
Neighbourhood Statistics portal of the Office of 
National Statistics website. The ONS RUURB 
designations are different from the ‘urban – suburban 
– rural’ split used in the model. The breakdown in the 
model was derived by: grouping source data for all 

MLSOAs designated ‘Urban’ and assuming 75% are 
‘suburban’ (for the purposes of the model); grouping 
source data for all other MSOAs as ‘rural’. 

• The percentage split by gas network connectivity was 
based on data published on ruralfuelpoverty.org.uk 
(resulting from research on Hard to Treat Homes). 

The housing stock classification adopted in the model results in 
144 housing sub-types. The number of homes of each sub-
type in each local authority is assumed to be the total number 
of homes multiplied by the respective percentages for type, 
age, tenure, rurality and gas connectivity. 

The total number of homes in the stock is assumed to decline 
at 0.07% per year, reflecting historical rates of demolition. 

A.3.4 Non-residential building stock data 
The modelling uses available data on non-residential buildings, 
accepting that with the possible exception of Valuation Office 
Agency data on Bulk classes, the data are not comprehensive. 
The numbers of non-residential buildings by type were 
obtained as follows: 

Bulk class types (Valuation Office Agency) 

• Retail 

• Offices 

• Warehouses 

• Factories 

Other types (Local Authority data, as available) 

• Hospitality 

• Health 

• Schools 

• Leisure centres 

The total number of non-residential buildings is assumed to be 
constant for the purposes of the model. 

A.3.5 The Choice Model for projecting purchasing 
decisions 

At the heart of the AECOM take-up model is a choice model for 
forecasting purchasing decisions given the attributes of 
alternative, competing system options. In outline, the choice 
model is based on the theory that consumers make decisions 
to maximise ‘utility’ – the net benefits as perceived by the 
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consumer, and that consumers’ utility calculations are based 
on differences in specific attributes of the available options.  

Day-to-day utility calculations are largely implicit and evaluation 
varies from consumer to consumer. A particular type of market 
survey called a ‘conjoint survey’ was used to collect data in a 
way that can reveal the implicit utility calculations, given a set 
of what are assumed to be the key attributes. A statistical 
technique called ‘conditional logit’, a form of regression 
analysis, was then used to calculate the coefficients of the 
formulas that each group of consumers is implicitly using to 
make choices. The survey distinguished owner-occupiers from 
landlords and non-domestic building owners and, as expected, 
found they valued attributes differently. The survey and 
analysis also distinguished between ‘Primary’ and 
‘Discretionary’ choices and hence developed independent 
uptake models. The coefficients derived were highly 
statistically significant, showing that within the groups 
identified, consumer survey responses suggested strong 
similarity in the implicit calculation of utility. 

The benefit of the use of conditional logit analysis is that the 
results can be used to forecast purchasing decisions given the 
attributes of alternative system options. For Primary decisions, 
the model calculates the proportion of consumers that will 
select each of the suitable system options, given their 
attributes. (Costs, fuel prices, etc. vary over time, while non-
cost attributes stay constant.) The modelling principles are 
identical for Discretionary decisions with the notable inclusion 
of “do nothing” among the system options. 

A detailed mathematical explanation of the choice model is 
outside the scope of this report but further information on the 
conjoint survey and conditional logit analysis underpinning the 
modelling is available in the original Element Energy research 
report used as the basis for the model. 49 

A.4 Microgeneration uptake in new development 
Our analysis was based on standard assumptions about the 
renewable energy output that a range of technologies could 
deliver for different types of building. The microgeneration 
technologies considered for new development were: 

• Solar PV 

• Solar water heating 

• Air source heat pumps 
                                                           
49 The growth potential for Microgeneration in England, Wales and 
Scotland, Element Energy, TNS, Willis, K., Scarpa, R., Munro, A., 200 

• Ground source heat pumps 

• Biomass boilers 

• Small scale wind 

We have assumed that 21,145 homes will be built annually 
across the region, in the locations shown in Table 23 below. 

Typical development scenarios were derived from CLG 
research analysing the cost of Code for Sustainable Homes 
compliance.50 These were used to break down homes in to 
different development types and estimate the mix of homes 
compared to flats. 

Expected employment/job numbers were taken from the RSS. 
These were converted into potential area (in m2) of new 
commercial development per building type using the “Planning 
for Employment Land” report produced for Yorkshire Forward 
in 201051 and an Arup report produced for the Homes and 
Communities Agency and Regional Development Agencies,  
analysing typical employment densities.52 

 

 

                                                           
50 Code for Sustainable Homes: A Cost Review, CLG, March 2010 
51 Planning for employment land, translating jobs into land, Roger Tyms 
and Partners, April 2010 
52 Employment Densities: A Full Guide,  Arup Economics and Planning, 
July 2001 
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Local authority Annual number of homes  
Barnsley 1015 
Bradford 2700 
Calderdale 670 
Craven 250 
Doncaster 1230 
East Riding of Yorkshire 1150 
Hambleton 280 
Harrogate 390 
Kingston Upon Hull, City of 880 
Kirklees 1700 
Leeds 4300 
North East Lincolnshire 512.5 
North Lincolnshire 747.5 
Richmondshire 200 
Rotherham 1160 
Ryedale 200 
Scarborough 560 
Selby 440 
Sheffield 1425 
Wakefield 1600 
York 850 

Table 23 Expected residential development in Yorkshire and Humber (Source: correspondence with Local Government Yorkshire and Humber). 
 

Size Type Number of 
dwellings 

Density 
per 

hectare 

% 
flats 

% 
terraced 

% 
semi 

% 
detached 

Num. 
flats 

Num. 
terraced 

Num. 
 semi 

Num. 
detached 

small brownfield 20 80 40% 35% 20% 5% 8 7 4 1 

Small greenfield 50 40 40% 30% 20% 10% 20 15 10 5 

small edge of town 10 40 0% 40% 20% 40% 0 4 2 4 

medium edge of town 650 40 30% 30% 20% 20% 195 195 130 130 

medium Urban 
(mixed) 

350 80 50% 25% 20% 5% 175 87.5 70 17.5 

Large  edge of town 3300 40 30% 30% 20% 20% 990 990 660 660 

Table 24 Housing development types used in projecting renewable energy uptake for Yorkshire & Humber (Source: Code for Sustainable Homes: 
A Cost Review, CLG, March 2010) 
Type of building m2 

Offices B1 255 

Retail & Leisure 187 

Industry  1050 

Storage  818 

Health & Education  5000 

Other  426 

Table 25 Assumed gross internal area per workspace (Source: Planning for employment land, translating jobs into land, Roger Tyms and 
Partners, April 2010 and Employment Densities: A Full Guide,  Arup Economics and Planning, July 2001) 
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Local authority Offices B1 Retail & 
Leisure 

Industry  Storage  Health & 
Education  

Public 
Services 
Other  

 Other 

Barnsley 3230 5000 17000 6500 5500 -920 9200 

Bradford 23370 15800 26180 17500 19000 -1840 39100 

Calderdale 4180 2200 -3400 3000 3500 0 8280 

Craven 760 1000 -1020 500 250 0 1840 

Doncaster 1140 1800 26520 3500 5250 -1380 16560 

East Riding of Yorkshire 2660 3800 -3400 2000 9250 -1380 7360 

Hambleton 190 800 680 1000 750 -1840 4600 

Harrogate 1520 2000 340 1500 2250 -920 5980 

Kingston Upon Hull, City of 6460 7000 0 -3500 7000 -1380 1840 

Kirklees 1900 4000 21080 8000 6000 -1380 11960 

Leeds 22800 7000 74120 22000 16250 3680 51520 

North East Lincolnshire 1900 800 -680 2000 10500 1380 5060 

North Lincolnshire 3040 1200 0 5000 2750 -460 5980 

Richmondshire 0 1000 0 500 1000 -920 2760 

Rotherham 2280 4000 13600 5000 8500 460 19320 

Ryedale 380 400 680 500 500 -460 3220 

Scarborough 380 400 680 0 1000 -460 3220 

Selby 0 600 -680 0 250 0 -4140 

Sheffield 22230 13600 8500 8000 25500 3220 47840 

Wakefield 6080 7400 -5440 4500 6500 -1840 13800 

York 9120 9000 7140 9000 12000 2300 10580 

Table 26 Additional commercial/employment floorspace expected by new, non-domestic development in Yorkshire and Humber, in m2 (Source: 
Planning for employment land, translating jobs into land, Roger Tyms and Partners, April 2010 and Employment Densities: A Full Guide,  Arup 
Economics and Planning, July 2001) 
 

A.5 Calculating energy output from renewable schemes 
The installed generating capacity is expressed in terms of 
megawatts MW throughout the report. This is a measure of the 
maximum power that can be delivered by the technology. 

The installed generating capacity is not the same as actual 
generation. The installed capacity must be multiplied by a 

capacity factor which represents the proportion that is likely to 
be generated in practice. 

All energy generation technologies have a capacity factor less 
than 100% and this occurs for a variety of reasons. There may 
be reductions in generation due to maintenance, faults or 
variations in demand. The capacity factor for some 
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technologies also reflects the fact that energy generation may 
be inherently intermittent, as for wind, or diurnal, as for solar. 

The capacity factors used within the study are shown below in 
Table 27. The annual generation for each technology has been 
expressed throughout the report in Gigawatt Hours (GWh). 

Energy generation method Load factor Availability Overall 
Capacity 
factor 

Source of information 

Commercial scale, onshore wind n/a n/a 30% DECC 2050 calculator53 

Commercial scale, offshore wind n/a n/a 35% DECC 2050 calculator53 

Hydro n/a n/a 38% DECC 2050 calculator53 

Wave 25% 90% 23% DECC 2050 calculator53 

Tidal stream 40% 90% 36% DECC 2050 calculator53 

Tidal range 24% 95% 23% DECC 2050 calculator53 

Biomass heat (managed woodland) n/a n/a 340% AECOM experience 

Biomass CHP (heat) n/a n/a 50% AECOM experience 

Biomass CHP (electricity) n/a n/a 90% AECOM experience 

Biomass co-firing (electricity) n/a n/a 81% DUKES 200954 

Energy from dry organic waste (heat) n/a n/a 59% DUKES 200954 

Energy from wet organic waste (heat) n/a n/a 80% DUKES 200954 

Energy from MSW, C&I waste CHP (heat) n/a n/a 50% AECOM experience 

Energy from MSW, C&I waste CHP (electricity) n/a n/a 80% AECOM experience 

Energy from waste, landfill gas n/a n/a 60% DUKES 200954 

Energy from waste, sewage gas n/a n/a 42% DUKES 200954 

Small scale wind n/a n/a 15% AECOM experience 

Solar PV n/a n/a 10% AECOM experience 

Solar water heating n/a n/a 7% AECOM experience 

Air source heat pumps n/a n/a 30% AECOM experience 

Ground source heat pumps n/a n/a 30% AECOM experience 

Table 27 Capacity factors used to estimate annual energy generation 
 

                                                           
53 The 2050 calculator tool, DECC, http://2050-calculator-tool.decc.gov.uk/ , website accessed January 2011 
54 Digest of United Kingdom energy statistics, DUKES database 
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A.6 Scenario modelling 
The DECC Pathways to 2050 study was used to estimate 
changes in energy demand, based on scaling population 
rations for the UK to the Yorkshire and Humber region. 

Population 2008 2010 2015 2020 2025 

Yorkshire 
and Humber 

5,231,
400 

5,327,
500 

5,572,
000 

5,818,
000 

6,055,
400 

UK 61,411
,692 

62,309
,130 

64,531
,754 

66,754
,043 

68,863
,174 

Table 28 Population estimates for the UK and Yorkshire Humber region 
between 2008 and 2025 (Source: 2050 Pathways Analysis, DECC, 
July 2010) 
 

Four energy scenarios were modelled using different 
configurations of the 2050 calculator; these are described in 
Table 29. 

A.6.1 Heating and cooling 
The heat sector comprises space heating, hot water and 
cooling for domestic and non-domestic buildings. Non-

domestic buildings include buildings within the service sector 
but exclude buildings in the industrial sector 

A.6.2 Industry 
Industrial emissions – both direct process and combustion 
emissions and indirect emissions from the use of non-
decarbonised electricity – will be determined by the 
combination of future output levels and the emissions produced 
per unit of output. 

A.6.3 Lighting and appliances 
Domestic and non-domestic lighting and appliances were 
considered separately. Domestic products include consumer 
electronics, home computing, cold appliances, wet appliances 
and lighting. Non-domestic products include lighting, catering 
and computing, with other appliances grouped in a separate 
category. 

 

 

Energy Scenario 1 2 3 4 

Description Reference case Ambitious but reasonable 
effort across all sectors to 
improve energy efficiency 

Very ambitious attempt to 
improve energy efficiency 

Large scale electrification 
of regulated energy use 

Average temperature of 
homes 

Average room temperature 
increases to 20 degrees (a 
2.5 degree increase on 
2007) 

Average room temperature 
increases to 18 degrees (a 
0.5 degree increase on 
2007) 

Average room temperature 
decreases to 17 degrees 
(a 0.5 degree increase on 
2007) 

Average room temperature 
increases to 20 degrees (a 
2.5 degree increase on 
2007) 

Home insulation Average thermal leakiness 
of dwellings decreases by 
25% 

Average thermal leakiness 
of dwellings decreases by 
33% 

Average thermal leakiness 
of dwellings decreases by 
40% 

Average thermal leakiness 
of dwellings decreases by 
25% 

Home heating electrification Proportion of domestic 
heat supplied using 
electricity is 0-10%, as 
today 

Proportion of domestic 
heat supplied using 
electricity is 20% 

Proportion of domestic 
heat supplied using 
electricity is 20% 

Proportion of domestic 
heat supplied using 
electricity is 80-100% 

Home heating that isn't 
electric 

Dominant domestic heat 
source is gas (biogas if 
available) 

Dominant domestic heat 
source is gas (biogas if 
available) 

Dominant domestic heat 
source is mixture of 
gas/biogas, coal/biomass 
and heat from power 
stations. 

Dominant domestic heat 
source is gas (biogas if 
available). 

Commercial heat / cooling 
demand 

Space heating demand 
increases by 50%, hot 

Space heating demand 
increases by 30%, hot 

Space heating demand 
stable, hot water demand 

Space heating demand 
increases by 50%, hot 
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water demand by 60%, 
cooling demand by 250% 

water demand by 50%, 
cooling demand by 60% 

increases by 25%, cooling 
demand is stable 

water demand by 60%, 
cooling demand by 250% 

Commercial heating 
electrification 

Proportion of non domestic 
heat supplied using 
electricity is 0-10%, as 
today 

Proportion of non domestic 
heat supplied using 
electricity is 0-10%, as 
today 

Proportion of non domestic 
heat supplied using 
electricity is 0-10%, as 
today 

Proportion of non domestic 
heat supplied using 
electricity is 80-100% 

Commercial heating that 
isn't electric 

Dominant non domestic 
heat source is gas (biogas 
if available) 

Dominant non domestic 
heat source is gas (biogas 
if available) 

Dominant domestic heat 
source is mixture of 
gas/biogas, coal/biomass 
and heat from power 
stations. 

Dominant non domestic 
heat source is gas (biogas 
if available) 

Home light and appliance 
demand 

Energy demand for 
domestic lights and 
appliances increases by 
20% (compared to 2007) 

Energy demand for 
domestic lights and 
appliances is stable 

Energy demand for 
domestic lights and 
appliances decreases by 
40% (compared to 2007) 

Energy demand for 
domestic lights and 
appliances increases by 
20% (compared to 2007) 

Home light and appliance 
technology 

Energy used for domestic 
cooking remains at 63% 
electricity and 37% gas 

Energy used for domestic 
cooking remains at 63% 
electricity and 37% gas 

Energy used for domestic 
cooking remains at 63% 
electricity and 37% gas 

100% electric 

Commercial light and 
appliance demand 

Energy demand for lights 
and appliances increases 
by 33%. Energy for 
cooking is stable 

Energy demand for lights 
and appliances increases 
by 15%. Decreases by 5% 
for cooking 

Energy demand for lights 
and appliances decreases 
by 5%. Decreases by 20% 
for cooking. 

Energy demand for lights 
and appliances increases 
by 33%. Energy for 
cooking is stable 

Commercial light and 
appliance technology 

60% electricity and 40% 
gas (no change from 2007) 

60% electricity and 40% 
gas (no change from 2007) 

60% electricity and 40% 
gas (no change from 2007) 

100% electric 

Industrial processes Industrial sector is same 
size and intensity in 2025 
(no change from 2007) 

Industrial sector is same 
size and intensity in 2025 
(no change from 2007) 

Industrial sector is same 
size and intensity in 2025 
(no change from 2007) 

Industrial sector is same 
size and intensity in 2025 
(no change from 2007) 

Table 29 Description of energy demand scenarios 
 

A.6.4 Offshore technologies 
It is assumed that offshore renewable energy development 
develops according to projections modelled in the DECC 2050 
study, as shown in Table 30. The proportion serving Yorkshire 
and Humber region has been estimated using population 
rations.  

Technology UK Yorkshire and 
Humber 

Offshore wind (MW) 30,834 2,605 

Wave (MW) 201 17 

Tidal stream (MW) 40 3 

Tidal range (MW) 300 25 

Table 30 Estimated offshore renewable energy capacity in 2025 

A.6.5 Biomass co-firing 
It has been assumed that a maximum of 713MW will be 
included in the regional renewable energy capacity in the form 
of biomass cofired at coal power stations. 

A.6.6 Imported biomass 
The following schemes have been assumed to operate using 
biomass imported into the region: Drax Ouse (290MW), Drax 
Heron (290MW), Stallingborough Helius (65MW). 
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Pathway A – EQUAL EFFORT /  

Technology 

Maximum Potential by 2025 
(MW) 

Potential under scenario Currently operational 
and consented (MW) 

% MW 

Electricity 

Large wind 2702 50% 1351 427 

Energy from waste         

MSW 28 100% 28 18 

C&I 53 50% 26.5   

sewage gas 8 100% 7.68 8 

food waste 16 50% 8 4.5 

animal manures (livestock) 30 0 0 0 

poultry litter 35 50% 17.5 13.5 

Biomass         

co-firing 713 50% 357 104 

straw 93 50% 46.5 30 

waste wood 17 100% 17 31 

energy crops 185 0 0 0 

Hydro 26 50% 13 3 

Micro generation (small/ micro wind, PV) 261 50% 130.5 ?? 

Imported biomass (excl. Co-firing) 645 50% 322.5 65 

Total     2325 704 

Heat 

Heat pumps         

ASHP 149 50% 75 ??? 

GSHP 109 50% 55 ??? 

Solar water heating 353 50% 177 ??? 

Wood chip boilers 450 50% 225 30 

Heat from renewable CHP 868 50% 155 45 

Total     685 75 

Table 31 Assumptions used to model Pathway A - Equal effort across all sectors 

136 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 122 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

 

Pathway B – HIGH WIND /  

Technology 

Maximum Potential by 2025 
(MW) 

Potential under scenario Currently operational 
and consented (MW) 

% MW 

Electricity 

Large wind 2702 75% 2027 427 

Energy from waste         

MSW 28 100% 28 18 

C&I 53 50% 26.5   

sewage gas 8 100% 7.68 8 

food waste 16 50% 8 4.5 

animal manures (livestock) 30 0 0 0 

poultry litter 35 50% 17.5 13.5 

Biomass         

co-firing 713 50% 357 104 

straw 93 50% 46.5 30 

waste wood 17 100% 17 31 

energy crops 185 0 0 0 

Hydro 26 50% 13 3 

Micro generation (small/ micro wind, PV) 261 50% 130.5 ?? 

Imported biomass (excl. Co-firing) 645 50% 322.5 65 

Total     3000 704 

Heat 

Heat pumps         

ASHP 149 50% 75 ??? 

GSHP 109 50% 55 ??? 

Solar water heating 353 50% 177 ??? 

Wood chip boilers 450 50% 225 30 

Heat from renewable CHP 868 50% 155 45 

Total     685 75 

Table 32 Assumptions used to model Pathway B – Effort to increase the uptake of commercial scale, wind (onshore) 
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Pathway C – HIGH BIOMASS /  

Technology 

Maximum Potential by 2025 
(MW) 

Potential under scenario Currently operational 
and consented (MW) 

% MW 

Electricity 

Large wind 2702 50% 1351 427 

Energy from waste         

MSW 28 100% 28 18 

C&I 53 50% 26.5   

sewage gas 8 100% 7.68 8 

food waste 16 75% 12 4.5 

animal manures (livestock) 30 0 0 0 

poultry litter 35 75% 26.25 13.5 

Biomass         

co-firing 713 75% 535 104 

straw 93 75% 69.75 30 

waste wood 17 100% 17 31 

energy crops 185 25% 46 0 

Hydro 26 50% 13 3 

Micro generation (small/ micro wind, PV) 261 50% 130.5 ?? 

Imported biomass (excl. Co-firing) 645 75% 483.75 65 

Total     2746 704 

Heat 

Heat pumps         

ASHP 149 50% 75 ??? 

GSHP 109 50% 55 ??? 

Solar water heating 353 50% 177 ??? 

Wood chip boilers 450 75% 338 30 

Heat from renewable CHP 868 50% 220 45 

Total     863 75 

Table 33  Assumptions used to model Pathway C – Effort to increase the uptake of biomass 
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Pathway D – HIGH HEAT /  

Technology 

Maximum Potential by 2025 
(MW) 

Potential under scenario Currently operational 
and consented (MW) 

% MW 

Electricity 

Large wind 2702 50% 1351 427 

Energy from waste         

MSW 28 100% 28 18 

C&I 53 50% 26.5   

sewage gas 8 100% 7.68 8 

food waste 16 75% 12 4.5 

animal manures (livestock) 30 0 0 0 

poultry litter 35 75% 26.25 13.5 

Biomass         

co-firing 713 75% 535 104 

straw 93 75% 69.75 30 

waste wood 17 100% 17 31 

energy crops 185 25% 46 0 

Hydro 26 50% 13 3 

Micro generation (small/ micro wind, PV) 261 50% 130.5 ?? 

Imported biomass (excl. Co-firing) 645 75% 483.75 65 

Total     2746 704 

Heat 

Heat pumps         

ASHP 149 50% 75 ??? 

GSHP 109 75% 82 ??? 

Solar water heating 353 100% 353 ??? 

Wood chip boilers 450 75% 338 30 

Heat from renewable CHP 868 100% 440 45 

Total     1287 75 

Table 34 Assumptions used to model Pathway D – Effort to increase the uptake of heat generation renewable technologies
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A.7 Commercial scale wind energy resource 

A.7.1 Natural resource and assumptions for energy 
generation 

The natural resource for wind energy is based on the wind 
speed, which has been derived from the UK wind speed 
database. This is known to often overestimate wind speeds in 
comparison to actual measured wind speeds; however, they 
are modelled at 45m height whereas the large scale wind 
turbines modelled in this study are 85m to hub height, where 
wind speeds are likely to be significantly higher.  

A capacity factor has been assumed of 30% has been 
assumed for commercial scale wind energy generation. 

A.7.2  Technically accessible resource 
The technically accessible resource refers to the potential for 
energy generation based on the performance of the generating 
equipment. A standard turbine size of 2.5MW has been 
assumed, with rotor diameter of 100m, hub height of 85m and 
tip height of 135m. 

It has been assumed that the available land area could support 
9 MW of installed capacity per square kilometre. This is 
equivalent to 3.6 turbines per square kilometre, using the 
standard turbine size introduced above. 

A.7.3 Physically accessible resource 
The physically accessible resource has been identified using 
GIS mapping, based on areas where it is physically 
impracticable to develop turbines. These constraints are 
summarised in Table 35 and include development on roads, 
railways and in close proximity to high voltage, overhead power 
lines. 

A.7.4 Economically viable resource 
The economically viable commercial scale wind energy 
resource has been identified through engagement with 
stakeholders in the region. This takes into account areas where 
commercial scale wind turbines are unlikely to be permitted, 
due to concerns over their impact on highly sensitive 
landscapes, for example.  

The constraints affecting the economically viable resource are 
summarised below in Table 36. It should be noted these 
constraints represent issues that may affect the size or scale of 
commercial scale wind energy deployment. These should not 
necessarily preclude wind energy development and all 
planning applications should be assessed on a case by case 
basis. 

A number of constraints that may affect the size or scale of 
wind turbines but have not been included in the assessment 
are described in Table 37. 
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Constraint on physically 
accessible resource 

Justification for applying constraint Source of dataset 

Wind speeds below 5 m/s The DECC methodology states that this represents the wind speed below which commercial 
scale wind turbines will not operate efficiently. 

UK wind speed 
database (NOABL) 

Buffer of 150m either side of 
major carriageways 

This constraint has been applied in accordance with the DECC methodology, which suggests 
that a buffer of “topple distance plus 10%” should be considered.  

OS Strategi 

Buffer of 150m either side of 
railway lines. 

This constraint has been applied in accordance with the DECC methodology, which suggests 
that a buffer of “topple distance plus 10%” should be considered. 

OS Strategi 

Buffer of 3 rotor diameters, 
equivalent to 300m, either side 
of high voltage, overhead power 
lines 

This constraint is based on National Grid’s current policy that “consideration should be given to 
reducing the minimum layback of wind turbines from overhead power lines to three rotor 
diameters.”55 

 

Buffer of 5m to represent main 
rivers 

This constraint has been applied in accordance with the DECC methodology. OS Strategi 

Buffer of 4m to represent 
secondary rivers 

This constraint has been applied in accordance with the DECC methodology. OS Strategi 

Buffer of 2.5m to represent 
canals 

This constraint has been applied in accordance with the DECC methodology. OS Strategi 

Exclusion of lakes and 
reservoirs 

This constraint has been applied in accordance with the DECC methodology. OS Strategi 

Buffer of 5km from airports and 
other aerodromes 

This constraint has been applied in response to consultation with the major airports in the region 
and with Defence Estates, who are responsible for safeguarding MoD operations. 

Defence Estates 

CAA 

Exclusion of MoD estate This constraint has been applied in accordance with the DECC methodology and in response to 
consultation with Defence Estates, who are responsible for safeguarding MoD operations. 

The constraint has been applied to take into account possible adverse effects arising from 
impingement on physically safeguarded surfaces. 

Defence Estates 

Table 35 Issues constraining the physically accessible resource for commercial wind energy generation (considered in Part B of study). 
 

                                                           
55 National Grid – internal use only, Review of the Potential Effects of Wind Turbine Wakes on Overhead Transmission Lines, TR (E) 453 Issue 1 – May 2009 

141 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 127 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

A.7.5 Landscape sensitivity 
The main barrier to deployment of commercial scale wind 
turbines is visual impact. This study has adopted the 
methodology in SREATS for assessing landscape sensitivity. 
The study used the descriptions provided by the 26 National 
Character Areas within and around Yorkshire and Humber to 
characterise the sensitivity of a landscape and its capacity to 
accommodate change. A sensitivity score from low to high was 
then applied based upon physical and perceptual criteria, 
including: 

Physical criteria - Landform and shape 

 Settlement 

 Landscape pattern 

 Visual composition 

 The effect of the other character areas 

Perceptual criteria - How the landscape is experienced  

 Remoteness/modification/naturalness  

It should be noted that although this approach takes into 
consideration visual composition, i.e. the nature of the views 
within the landscape, and an understanding of how the 
landscape is experienced, it does not take into consideration 
the scale of potential viewers. 

These criteria were brought together to give an overall 
combined sensitivity score, which was combined with the 
biodiversity assessment to generate a four tier hierarchy of 
sensitivity zones. A cap was applied to each zone for the 
maximum size of wind farm that could be accommodated due 
to the landscape sensitivity 

Zone 1 - Areas of greatest sensitivity to wind energy 
development and therefore least opportunity for development. 

Zone 2 - Areas of high sensitivity to wind energy development, 
with little opportunity for development other than some very 
localised sites where limited proposals could be 
accommodated if all potential impacts on natural heritage 
interests were fully explored and mitigated against. 

Zone 3 - Areas with some sensitivity to wind energy 
development. Within these areas, there is likely to be scope to 
accommodate development of an appropriate scale, siting and 
design and taking regard of cumulative impact. 

Zone 4 - Areas with the lowest sensitivity to wind energy 
development and the greatest opportunity for development. 

The Delivering Sustainable Energy in North Yorkshire study 
(2005) provided an assessment of wind turbine development in 
North Yorkshire and incorporated a sensitivity assessment 
based on landscape character. Although the findings of the two 
studies are similar, there is some variation in the sensitivity 
assigned to the following locations: 

Teesdale Lowlands – This area is shown as low sensitivity in 
the SREATS study sensitivity study, but is found to be of 
medium or medium-low sensitivity in the North Yorkshire study 
due to the more localised scale of assessment. 

Vale of Pickering and Yorkshire Wolds – Within the SREATS 
study this area was covered by two landscape units, whereas it 
was covered by eleven landscape units in the North Yorkshire 
study. As such, the North Yorkshire study has been able to 
refine the understanding of sensitivity in this area considerably. 
It found that ‘the eastern part of the Vale of Pickering and the 
plateau of the Yorkshire Wolds, to be of medium-high 
sensitivity’. ‘In the western part of the vale, the landscape is 
more open, and of larger scale, with a less distinctive 
relationship with the hills to north and south. The coastal areas 
are more settled, with more evidence of man’s activities and a 
busier character than the more tranquil inland areas. For these 
different reasons, the western part of the Vale of Pickering and 
the coastal area around Scarborough and Filey are considered 
to be of lower sensitivity than the National Character Areas 26 
and 27 as a whole’.  

Harrogate area – The area around Harrogate, from Harrogate 
Toto Otley and Blubberhouses is considered to be of lower 
sensitivity than the rest of National Character Area 22 which 
extends north along the eastern fringe of the Yorkshire Dales 
National Park. This is because there is a stronger settled 
influence in this area’. 

Weningdale and Ribblesdale – This area has been identified as 
being of medium-high sensitivity to wind development in the 
North Yorkshire study, but of high sensitivity in the SREATS 
study. 

A.7.6 Cumulative impact 
Once the above constraints had been applied, the remaining 
area was subjected to a cumulative impact assessment. There 
is currently no nationally accepted methodology for undertaking 
strategic appraisals of the effects of more than one wind farm. 
This study has adopted a bespoke approach, which assesses 
the probability of a wind farm within the identified areas, and 
then examines the probability of neighbouring wind farms being 
developed. 
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Constraint on 
economically viable 
resource 

Justification for applying constraint Source of dataset 

Zero deployment of wind 
turbines assumed in areas 
where the average annual 
wind speeds is below 6 m/s 
at 45m height above ground 
level. 

Discussion with wind farm developers has suggested that this is the minimum wind speed considered 
viable for commercial scale wind energy generation. 

UK wind speed 
database (NOABL) 

Zero deployment of wind 
turbines assumed within 
areas within 600m of urban 
settlements 

This constraint has been applied to residential properties to take into account potential adverse effects 
from wind turbine noise and/or visual dominance. 

There is no definitive guidance on this issue but the DECC methodology suggests that the minimum 
buffer distance that is required for a 2.5MW turbine is 600m. 

In practice, the minimum distance required between a wind turbine and residential properties is site 
specific and dependent on the characteristics of the proposed turbine, the ambient background noise 
and the local terrain. 

OS address points 
database 

Zero deployment of wind 
turbines within 500 m of 
existing wind turbines  

Existing wind farms were assumed to cover an area ܣ ݅݊ ݇݉2 ൌ ௫௦௧ ௧௬  ெௐ
ଽெௐ/ଶ

 

This constraint has been applied to take into account the adverse turbulence effects produced by 
rotating turbine blades which could reduce energy output in nearby turbines. 

Restats 

RenewablesUK 

Stakeholder 
consultation 

Zero deployment of wind 
turbines assumed within 
2km of National Parks 

This constraint was applied in response to discussion with Natural England. 

It should be noted that this constraint was applied in order to quantitatively estimate the economically 
viable resource for the region. Existing planning policy makes clear that it is not appropriate to apply 
buffers around National Parks in assessment of planning applications. 

MAGIC website 

Zero deployment of wind 
turbines assumed within 
2km of National Parks 
AONBs 

This constraint was applied in response to discussion with Natural England. 

It should be noted that this constraint was applied in order to quantitatively estimate the economically 
viable resource for the region. Existing planning policy makes clear that it is not appropriate to apply 
buffers around AONBs in assessment of planning applications. 

MAGIC website 

Zero deployment of wind 
turbines assumed within 
50m of areas designated as 
National Trails 

This constraint was applied in response to consultation with Natural England. Natural England 

Zero deployment of wind 
turbines on areas 

This constraint was applied in response to consultation with Natural England. Natural England 
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Constraint on 
economically viable 
resource 

Justification for applying constraint Source of dataset 

designated as Heritage 
Coast 

Zero deployment of wind 
turbines assumed within 
areas with international and 
national nature conservation 
designations (including 
SPAs, SACs, RAMSARs, 
SSSIs and NNRs)56 

This constraint was applied in response to consultation with Natural England. MAGIC website 

Zero deployment of wind 
turbines in areas defined as 
ancient woodland 

This constraint was applied in response to consultation with Natural England. MAGIC website 

Zero deployment of wind 
turbines in areas defined as 
sites of historic interest 

This constraint was applied in response to consultation with Natural England. MAGIC website 

Zero deployment of wind 
turbines in areas with high 
landscape sensitivity 

Classification of landscapes was taken from SREATS. 

In addition, the northern Dark Peak capacity area was classified as “high sensitivity,” based on the 
South Pennines study 

SREATS 

South Pennines study 

Lower turbine density 
assumed in  areas of 
medium to low landscape 
sensitivity 

Low sensitivity was assigned to landscape capacity area 5 (i.e. can accommodate large wind farms), 
with a maximum of two further large wind farms, in addition to Ovenden Moor Wind Farm.  

Up to 7.5 MW was allowed within landscape capacity area 6.  

Up to 1 large wind farm was allowed in the south east within landscape capacity area 8 

Up to 12.5 MW was allowed in the west or south west within landscape capacity area 8 and in 
landscape capacity area 9.  

Up to 15 MW was allowed in landscape capacity area 10.  

SREATS 

South Pennines study 

Zero deployment of wind 
turbines assumed in areas 
of deep peat 

This constraint was applied in response to consultation with Natural England. British Geological 
Survey 

                                                           
56 The Conservation of Habitats and Species Regulations 2010, UK Statutory Instrument, April 2010 
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Constraint on 
economically viable 
resource 

Justification for applying constraint Source of dataset 

Lower turbine density 
assumed in  areas of high 
sensitivity to birds (assumed 
to be 2.25 MW/km2) 

This constraint was applied in response to consultation with Natural England. RSPB 

Lower turbine density in  
areas of medium sensitivity 
to birds (assumed to be 4.5 
MW/km2) 

This constraint was applied in response to consultation with Natural England. RSPB 

Separation distance 
between all wind farms (i.e. 
established and future 
schemes) of 10km 

This constraint was applied to take account of cumulative impact. n/a 

Additional resource added 
representing potential 
turbines in urban areas. 

It was assumed that the following local authorities had potential for an additional10 MW (equivalent to 
4 turbines) in urban areas: Scarborough, York, Selby, Harrogate, Bradford, Leeds, Calderdale, 
Kirklees, Wakefield, East Riding, North Lincolnshire, North East Lincolnshire, Barnsley, Doncaster, 
Sheffield, Rotherham 

n/a 

Table 36 Issues constraining the economically viable resource for commercial wind energy generation 
 

Constraints excluded 
from assessment 

Justification for not applying constraint 

Green belt Planning decisions on wind farm applications where the green belt has been a material consideration have not been consistent. It 
is therefore not clear whether green belts present an absolute constraint on wind energy development. 

Local nature conservation 
designations (e.g. local 
nature reserves) 

These have not been included as a constraint in accordance with national planning policy.  

Electromagnetic links, such 
as radio links and 
microwave links  

These have not been included as a constraint due to: 

(i) lack of accurate data on the location and physical characteristics of links; 

(ii) any buffer zones that should be maintained from links will be  variable depending on negotiations with telecoms operators, 
who should be consulted during the planning of specific wind turbine sites 

Air traffic control and radars 
(CAA and MoD) coverage 

These areas were not constrained since there are already a number of wind farms located within these areas and a mitigating 
solution is likely to be found in the short to medium term to prevent degradation of performance. 
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Constraints excluded 
from assessment 

Justification for not applying constraint 

zones 

Precision Approach Radars 
coverage zones (MoD) 

These areas were not constrained since there are already a number of wind farms located within these areas and a mitigating 
solution is likely to be found in the short to medium term to prevent degradation of performance. 

Tactical training areas 
(MoD) 

These areas were not constrained since there are already a number of wind farms located within these areas and a mitigating 
solution is likely to be found in the short to medium term to prevent degradation of performance. 

Air defence radars (MoD) Defence radars require clear line of sight to operate effectively. However, these areas were not constrained since there are 
already a number of wind farms within line of sight of these radars and a mitigating solution is likely to be found in the short to 
medium term to prevent degradation of performance. 

Bridleways The British Horse Society recommends that a distance of at least 200m, but preferable 4 tip heights (equivalent to 540m in this 
case) should be maintained from bridleways.57  

This constraint has not been applied in this case because we did not have a dataset that enabled us to spatially identify these 
areas. 

Shadow Flicker Some sources recommend that a distance of up to 10 rotor diameters from homes should be maintained to avoid shadow 
flicker.58 This has not been applied as a constraint in this study because it can usually be mitigated and is unlikely to affect the 
rate or scale of wind farm deployment.  

Proximity to the electrical 
grid 

Discussion with the major district network operator (DNO) in the area and with wind farm developers implied that capacity of 
substations to accept incoming wind energy was a significant constraint, rather than distance of wind farm from connection point. 

Areas of non-designated 
peat 

We did not have a dataset that enabled us to spatially identify these areas 

Table 37 Issues considered but not included in the assessment of the commercial wind energy resource 
 

                                                           
57 The British Horse Society Advisory Statement on Wind Farms AROW20s08/1 
58 London Renewables/London Energy Partnership, Guidance Notes for Wind Turbine Site Suitability 
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A.8 Hydro energy resource 

A.8.1 Natural resource and assumptions for energy 
generation 

The natural hydro energy resource has been assessed using a 
recent Environment Agency study into the potential across 
England and Wales.59  

A capacity factor has been assumed of 38% has been 
assumed for renewable electricity generation. 

A.8.2  Technically accessible resource 
High head schemes (above 2 metres) were excluded from the 
assessment. 

A.8.3 Physically accessible resource 
The physically accessible resource for hydro energy generation 
has been considered to be the same as the technically 
accessible resource. 

A.8.4 Economically viable resource 
The constraints affecting the economically viable hydro energy 
resource are shown below in Table 38.   
 
Constraint on 
economically viable 
resource 

Justification for 
applying 
constraint 

Source of 
dataset 

Zero deployment of 
hydro energy in areas 
of high environmental 
sensitivity. 

Consultation with 
the Environment 
Agency. 

Environment 
Agency 

Zero deployment of 
hydro energy in areas 
where power output 
would be less than 
10kW. 

Consultation with 
the Environment 
Agency. 

Environment 
Agency 

Reduction in 
deployment of 
schemes  

Only 25% of 
schemes are 
considered to 
come forward. 

n/a 

Table 38 Issues constraining the economically viable resource for 
hydro energy generation 
 

                                                           
59 Mapping Hydropower Opportunities and Sensitivities 
in England and Wales: Technical Report, Entec UK on 
behalf of Environment Agency, 2010 
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A.9 Biomass resource 

A.9.1 Natural resource and assumptions for energy 
generation 

 
Energy crops 
• Energy crops have been assumed to comprise short 

rotation coppice (SRC) and miscanthus. Existing 
areas of established SRC and miscanthus have been 
added to the land available for the natural resource. 

• Land classifications have been taken from the 2008 
DEFRA Horticultural Survey. Where data is not 
available by local authority, land has been allocated 
between SRC and miscanthus according to the Defra 
Energy Crop Opportunity Maps. 

• A yield of 10 oven dried tonnes (odt) / hectare (ha) 
has been assumed for SRC crops and 15 odt/ha for 
miscanthus between 2010 and 2020. 

• A yield of 11 odt/ha has been assumed for SRC crops 
and 16.5 odt/ha for miscanthus grown after 2020. 

• All energy crops will be used in CHP plant, to 
maximise efficiency of use. 

• 6,000 odt represents 1MWe of installed CHP electrical 
capacity. A ratio of heat to power output of 2MWth to 
1MWe has been applied. 

• A capacity factor of 90% has been assumed to 
estimate the annual electrical output based on 
installed capacity. 

• A capacity factor of 50% has been assumed to 
estimate the annual heat output based on installed 
capacity. This is based on AECOM experience of 
conducting feasibility studies for CHP schemes and 
reflects the fact that not all heat output will be used.  

 Managed woodland 
• The natural resource for managed woodland 

comprises brash, thinnings and poor quality final 
crops.60 

• Existing areas of established short rotation forestry 
(SRF) have been added to the land available for the 
natural resource. 

                                                           
60 Renewable and Low Carbon Energy Capacity Study for 
Yorkshire and Humber Part B: Opportunities and Constraints 
Mapping – Draft Report, AECOM, April 2010  

• Each local authority’s share of the regional wood fuel 
resource is equal to the proportion of the total area of 
woodland in the region which is within the local 
authority boundary. 

• The fuel from managed woodland is used solely for 
heat generation. 

• The calorific value of the wood fuel resource is 12.5 
GJ per oven dried tonne (odt). A conversion efficiency 
from wood fuel to heat of 80% has been assumed. 

• A capacity factor of 30% has been used to estimate 
the likely installed capacity of wood fuel plant. 

Industrial woody waste 
• Industrial woody waste biomass consists of sawmill 

co-products from primary processing of timber and 
construction and demolition waste.  

• Commercial and industrial waste wood has not been 
included in the assessment at this stage as it is 
excluded from the DECC methodology. 

• The amount of waste wood in each local authority 
area has been estimated on the basis of their share of 
regional housing targets, using figures from the RSS. 

• There will be an annual increase of 1% in the waste 
wood streams 

• The available waste wood resource has been reduced 
by 50% to account for competing uses. 

• Waste wood would be used in CHP plant, to generate 
both renewable heat and electricity. 

• A fuel requirement of 6,000 odt would represent 1 
MWe of installed CHP capacity. A ratio of heat to 
power output of 2MWth to 1MWe. 

• A capacity factor of 90% has been assumed to 
estimate the annual electrical output. 

• A capacity factor of 50% has been assumed to 
estimate the annual heat output. This is based on 
AECOM experience of conducting feasibility studies 
for CHP schemes and reflects the fact that not all heat 
output will be used.  

 

Agricultural arisings (straw) 
• Agricultural arisings consist of straw from production 

of wheat and oilseed rape. 
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• Wheat straw yield = 58% of regional wheat yield. 61  

• Oilseed rape straw yield = 144% of regional oilseed 
rape yield.61 

• Straw could be used for CHP with a typical heat to 
power ratio of 2:1 

• 6,000 tonnes of baled straw would represent 1 MW of 
installed capacity. 

A.9.2 Technically accessible resource 
 
Energy crops 
The technically accessible resource for cultivated energy crops 
has been ascertained by considering three scenarios, in 
accordance with the DECC methodology.  

The medium scenario was selected to be most representative 
of the technically accessible resource. This assumed that 
energy crops could only be planted only on land no longer 
needed for food production. This comprises all abandoned 
arable land and pasture and has been defined as bare and 
fallow and temporary grassland.61 

Figures provided in the DEFRA Agricultural and Horticultural 
Survey for England (2008) for permanent grassland were not 
available as a spatial dataset. In order to get an approximation 
of the distribution of permanent pasture and grassland, the 
following GIS datasets were used, available from the MAGIC 
website at www.magic.gov.uk. It should be noted that a 
number of datasets were not able to be used due to data 
corruption. 

• Draft Coastal and Floodplain Grazing Marsh BAP 
Priority Habitat Inventory for England Version 1.1 
Natural England; 

• Draft Fen BAP Priority Habitat Inventory for England 
Version 1.2; 

• Draft Lowland Heathland BAP Priority Habitat 
Inventory for England Version 1.2; 

• Lowland Calcareous Grassland BAP Priority Habitat 
Inventory for England Version 2.0.1; 

• Lowland Dry Acid Grassland BAP Priority Habitat 
Inventory for England Version 2.0.1 Natural England; 

                                                           
61 Consultation with DECC, April 2010 

• Lowland Meadows BAP Priority Habitat Inventory for 
England Version 2.0.1; 

• Millennium Greens (England); 

• Traditional Orchards - Provisional (England); 

• Undetermined Grassland BAP Habitat Inventory for 
England Version 2.0.1 Natural England; 

• Upland Calcareous Grassland BAP Priority Habitat 
Inventory for England Version 2.0 Natural England; 

• Upland Hay Meadows BAP Priority Habitat Inventory 
for England Version 2.0.1 Natural England. 

Managed woodland 
The technically accessible, managed woodland resource has 
been determined based on the distribution of woodland across 
the region. 

Industrial woody waste 
To account for competing uses, it has been assumed that only 
50% of the natural waste wood resource is available for energy 
generation. 

Agricultural arisings (straw) 
To account for competing demand for straw, such as straw 
bedding, it has been assumed that 1.5 tonnes of straw is 
required per annum per head of cattle in the region, up to a 
maximum of 50% of the total straw yield. This has been 
subtracted from the natural resource. 

A.9.3 Physically accessible resource 

The physically accessible resource has been assumed to be 
the same as the technically accessible resource. However, It 
was assumed that existing biomass boiler installations 
contributed to installed capacity of managed woodland. 

A.9.4 Economically viable resource 
The constraints affecting the economically viable resource are 
summarised in Table 40 below. It should be noted these 
constraints will not necessarily preclude the cultivation of 
biomass and all planning applications should be assessed on a 
case by case basis. 

A number of constraints that may affect the deployment of 
biomass but have not been included in the assessment are 
provided in Table 41. 

149 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 135 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

Type of biomass Constraint on physically accessible resource Justification for applying constraint Source of 
dataset 

Energy crops Exclusion of permanent pasture/grassland This constraint has been applied in accordance 
with the DECC methodology. 

MAGIC database 

Energy crops Exclusion of woodland (ancient and managed) Energy crops unlikely to be permitted. National Inventory 
of Woodland 

Energy crops Exclusion of roads and tracks Landscape unable to support energy crops. OS Strategi 

Energy crops Exclusion of areas of hardstanding Landscape unable to support energy crops. OS Strategi 

Energy crops Exclusion of rivers and lakes Landscape unable to support energy crops. OS Strategi 

Energy crops Exclusion of nature conservation areas (NNR, 
RAMSAR, SAC, SPA, SSSI, Local Nature 
Reserves) 

Energy crops unlikely to be permitted. MAGIC database 

Energy crops Exclusion of historic designations (Scheduled 
Monuments, Registered Battlefields, World 
Heritage Sites) 

Energy crops unlikely to be permitted. MAGIC database 

Table 39 Issues constraining the physically accessible resource for biomass energy generation  
 

Type of biomass Constraint on economically viable resource Justification for applying constraint Source of dataset 

Energy crops Reduction in deployment based on uptake of 
individual biomass boilers 

See section A.3 for details. AECOM uptake 
modelling 

Industrial woody 
waste 

Reduction in deployment of 50% Due to competing uses. n/a 

Straw Reduction in deployment  Due to competing need for animal bedding 
requirement. 

n/a 

Straw Reduction in deployment of 50%  To account for straw left on fields as fertiliser. n/a 

Table 40  Issues constraining the economically viable resource for biomass energy generation 
 

Type of biomass Constraint excluded from assessment Justification for not applying constraint 

Energy crops Public rights of way (PRoW).  It has been agreed with DECC that this will not be mapped, due to 
the lack of a comprehensive spatial dataset. 

Energy crops SPS cross compliance buffers It has been agreed with DECC that this will not be mapped, due to 
the lack of a comprehensive spatial dataset. 

Energy crops Biodiversity impacts Natural England has been consulted on whether block planting limits 
should be imposed in locations with national and international 
landscape designations.  

Natural England did not propose any limits in its response, although 
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Type of biomass Constraint excluded from assessment Justification for not applying constraint 

questioned the yields that may be achieved in the Moors National 
Park due to its altitude, which is not a landscape concern. 

Energy crops Water stressed areas The Environment Agency has been consulted about the implications 
of planting energy crops in water stressed areas. The response 
stated that water stress classification is not really relevant to crop 
production, as it is defined by water companies on the basis of 
household demand.  

The Environment Agency has advised that the Catchment Area 
Management Strategy is used as a guide to the availability of water in 
major aquifers and rivers for irrigation purposes and has referred to 
the Optimum Use of Water for Industry and Agriculture report as a 
source of data on water required for irrigation of these and other 
crops. 

Table 41 Issues considered but not included in the assessment of the biomass resource 
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A.10 Energy from waste 

A.10.1 Natural resource and assumptions for energy 
generation 

 
Wet organic waste 

• Wet organic waste has been assumed to comprise 
slurry from cattle and pig farms and waste from food 
and drinks manufacturing. 

• Figures for the number of cattle and pigs in the region 
have been taken from the Defra Agricultural and 
Horticultural Land Survey (2008). 

• Each wet tonne of slurry produces 20m3 of biogas and 
1m3 of biogas has an energy content of 5.8kWh. 

• 225,000 tonnes of animal slurry represents 1MWe of 
installed CHP electrical capacity. A ratio of heat to 
power output of 2MWth to 1MWe has been applied. 

• Wet organic waste will be used in CHP for electricity 
and heat production. Energy generation will be 
through biogas production. 

• Up to 500,000 tonnes of food waste will be available 
for energy generation in the region, based on 
discussion with CO2 Sense. 

• 32,000 tonnes of food waste represents 1MWe of 
installed CHP electrical capacity. A ratio of heat to 
power output of 2MWth to 1MWe has been applied. 

• A capacity factor of 80% has been applied to the 
installed wet organic waste capacity to estimate the 
annual electrical output. 

• A capacity factor of 50% has been assumed to 
estimate the annual heat output based on installed 
capacity. This is based on AECOM experience of 
conducting feasibility studies for CHP schemes and 
reflects the fact that not all heat output will be used.  

Dry organic waste 
• The natural resource for dry organic waste consists of 

the potential for energy generation from poultry litter. 

• Data on the number of broiler birds in the region has 
been taken from the Defra Agricultural and 
Horticultural Survey (2008). 

• Each bird produces 0.0432 tonnes of poultry litter per 
year per bird. 

• The fuel from poultry litter is used solely for electricity 
generation. 

• 11,000 tonnes of poultry litter represents 1MWe of 
installed CHP electrical capacity.  

• A capacity factor of 80% has been used to estimate 
the likely energy generation from installed plant. 

Municipal solid waste (MSW) 
• MSW would be used in CHP plant, to generate both 

renewable heat and electricity. 

• 10,000 tonnes of MSW would represent 1 MWe of 
installed CHP capacity. This takes into account the 
fact that approximately 35% of the MSW resource will 
be classed as renewable. A ratio of heat to power 
output of 2MWth to 1MWe. 

• A capacity factor of 80% has been assumed to 
estimate the annual electrical output. 

• A capacity factor of 50% has been assumed to 
estimate the annual heat output. This is based on 
AECOM experience of conducting feasibility studies 
for CHP schemes and reflects the fact that not all heat 
output will be used.  

Commercial and industrial waste 
• C&I would be used in CHP plant, to generate both 

renewable heat and electricity. 

• 10,000 tonnes of C&I would represent 1 MWe of 
installed CHP capacity. A ratio of heat to power output 
of 2MWth to 1MWe has been assumed. 

• A capacity factor of 80% has been assumed to 
estimate the annual electrical output. 

• A capacity factor of 50% has been assumed to 
estimate the annual heat output. This is based on 
AECOM experience of conducting feasibility studies 
for CHP schemes and reflects the fact that not all heat 
output will be used.  

Landfill gas production 
• Any plants operational before 2000 will not be in 

operation by 2020. 

• The gas captured from landfill sites is used for 
electricity generation only. 

• A capacity factor of 60% has been assumed to 
estimate the annual electrical output. 
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Sewage gas production 
• All plants currently operational will be in operation by 

2025. 

• The gas captured from sewage gas sites is used for 
electricity generation only. 

• A capacity factor of 42% has been assumed to 
estimate the annual electrical output. 

A.10.2 Technically accessible resource 
It has been assumed that 80% of the slurry resource can be 
collected for energy generation. 

To account for competing uses, it has been assumed that only 
50% of the food and drink waste resource is available for 
energy generation. 

It has been assumed that all of the dry organic waste resource 
will be available for energy generation. 

It has been assumed that 25% of the MSW resource and 50% 
of the C&I resource will be available for energy recovery by 
2020. 

No further constraints have been applied to calculate the 
technically accessible resource from landfill gas production and 
sewage gas production. 

A.10.3 Physically accessible resource 
The DECC methodology does not identify further constraints 
that could be applied to calculate the physically accessible 
resource. 

A.10.4 Economically viable resource 
The DECC methodology does not identify further constraints 
that could be applied to calculate the economically viable 
resource. 
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A.11 Solar energy 

A.11.1 Natural resource and assumptions for energy 
generation 

The sun's energy arrives at the earth's surface either as 'direct', 
from the sun's beam, or 'diffuse' from clouds and sky. The total 
or 'global' irradiation is the sum of these two components and, 
across the UK, the daily annual mean varies between 
2.2kWh/m2 to 3.0kWh/m2 as measured on the horizontal plane. 
There is a very significant variation around this average value 
due to both seasonal and daily weather patterns.   

A capacity factor of 9% has been assumed to calculate annual 
output, based on figures provided in DUKES (2009). 

A.11.2 Technically accessible resource 
The technically accessible, solar resource has been assessed 
based on the number of roofs across the region. Table 42 and 
Table 43 show the proportions of building types will be able to 
accommodate a solar water heating or solar PV system, in 
accordance with the DECC methodology 

Suitable 
building types 

Existing stock New build 
development 

Domestic 
(houses and 
flats) 

25% 50% 

Commercial 40% 5% from 2010-2013 * 

10% from 2013-2018 * 

30% from 2019 (PV) * 

10% from 2019 (SWH) 

Industrial 80% 5% from 2010-2013 * 

10% from 2013-2018 * 

30% from 2019 (PV) * 

10% from 2019 (SWH) 

Table 42 Suitable building types for solar panel installation. 
Assumptions taken from other sources than the DECC methodology 
are denoted with *. 
 

Installed 
capacity 

Solar PV SWH 

Domestic  2 kW 2kW 

Commercial 5 kW 10 kW * 

Industrial 10 kW * 10 kW * 

Table 43 Installed capacities modelled for solar installations. 
Assumptions taken from other sources than the DECC methodology 
are denoted with *. 
 

A.11.3 Physically accessible resource 
It has been assumed that the physically accessible resource is 
the same as the technically accessible resource. 

A.11.4 Economically viable resource 
The assumptions for solar uptake in the existing stock are 
described in section A.3. 

Assumptions for solar uptake in the new build stock are shown 
in Table 44 to Table 45. 

Year of construction Flats Houses Non 
domestic 

2010 24% 40% 5% 

2013 20% 45% 10% 

2016 onwards 18% 45% 30% 

Table 44 Modelled solar PV uptake in new build stock. 
 

Year of construction Flats Houses Non 
domestic 

2010 24% 39% 5% 

2013 19% 15% 10% 

2016 onwards 0% 5% 10% 

Table 45 Solar water heating uptake in new build stock. 
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A.12 Heat pumps 

A.12.1 Natural resource and assumptions for energy 
generation 

The assessment of the potential for heat pumps is based on 
the premise that most buildings (existing stock and new build) 
are suitable for the deployment of a heat pump. 

A seasonal performance factor (SPF) of 320% and 250% has 
been applied to ground source heat pumps and air source heat 
pumps respectively, in order to calculate the renewable 
proportion of the total usable heat from the heat pump,  Qusable, 
based on the following formula 62: 

ൌ ݐݑݐݑ ݕ݃ݎ݁݊݁ ݈ܾ݁ܽݓܴ݁݊݁ ݈ܾ݁ܽݏݑܳ כ ሺ1 െ ሺ
1

 ሻܨܲܵ

A capacity factor of 30% has been used to calculate the annual 
energy output from both types of heat pumps. 

A.12.2 Technically accessible resource 
It has been assumed that the following proportions of building 
types will be able to accommodate a heat pump (Table 46). It 
is considered unlikely that industrial buildings will have 
significant potential for heat pumps, as most are sheds with 
limited space heating and cooling demand. 

 Existing 
stock (off 
grid 
properties) 

Existing 
stock 

New build 
development 

Detached/semi 
detached homes 

100% 75% 50% 

Terraced homes 100% 50% 50% 

Flats 100% 25% 50% 

Commercial 100% 100% 100% 

Industrial 0% * 0% * 0% * 

Table 46 Suitable building types for heat pump installation. 
Assumptions taken from other sources than the DECC methodology 
are denoted with *.  
 

                                                           
62 Annex VII Directive 2009/28/EC of the European Parliament and of 
the Council of 23 April 2009 on the promotion of the use of energy from 
renewable sources and amending and subsequently repealing 
Directives 2001/77/EC and 2003/30/EC 

 Size of heat pumps 

Domestic  5 kW 

Commercial 100 kW 

Industrial n/a 

Table 47 Installed capacities modelled for heat pumps 

A.12.3 Physically accessible resource 
It has been assumed that the physically accessible resource is 
the same as the technically accessible resource. 

A.12.4 Economically viable resource 
The assumptions for heat pump uptake in the existing stock 
are described in section A.3. At the time of modelling, it was 
thought that air source heat pumps would be included within 
the renewable heat incentive, therefore this has been included 
in the modelling parameters. 

Assumptions for heat pump uptake in the new build stock are 
shown in Table 48 to Table 49. 

Year of construction Flats Houses Non 
domestic 

2010 0% 0% 3% 

2013 0% 5% 3% 

2016 onwards 0% 8% 10% 

Table 48 Modelled ASHP uptake in new build stock. 
 

Year of construction Flats Houses Non 
domestic 

2010 25% 5% 3% 

2013 25% 8% 5% 

2016 onwards 30% 10% 10% 

Table 49 Modelled GSHP uptake in new build stock. 
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A.13 Small scale wind energy 

A.13.1 Natural resource and assumptions for energy 
generation 

The natural resource for small scale wind energy generation is 
based on the wind speed. 

A.13.2 Technically accessible resource 
The technically accessible resource refers to the potential for 
energy generation based on the performance of the generating 
equipment. A standard turbine size of 6kW has been assumed. 

A capacity factor has been assumed of 5% has been assumed 
for renewable electricity generation in urban and suburban 
areas and 15% in rural areas. 

A.13.3 Physically accessible resource 
The physically accessible resource has been identified using 
GIS mapping and the DECC methodology, based on the 
constraints shown in Table 51 below. This suggests that a wind 
“scaling factor” should be applied to the wind speeds, to take 
into account obstruction effects in built up areas that will 

reduce the wind speed.  It should be noted these constraints 
do not take into account site-specific constraints such as actual 
building height and roof shape, neighbouring buildings, high 
trees and other physical obstacles. Such detailed analysis is 
only possible at the local authority level and is outside the 
scope of this study. 

A.13.4 Economically viable resource 
The assumptions for small wind turbine uptake in the existing 
stock are described in section A.3. Assumptions for small wind 
turbine uptake in the new build stock are shown in Table 50.  

Year of construction Flats Houses Non domestic 

2010 1% 1% 1% 

2013 1% 2% 2% 

2016 onwards 2% 5% 5% 

Table 50 Small wind turbine uptake in new build stock. 
 

Constraint on physically 
accessible resource 

Justification for applying constraint Source of dataset 

Wind speeds below 4.5 m/s The DECC methodology states that this represents the wind speed below which small 
scale wind turbines are not viable. 

UK wind speed 
database (NOABL) 

Address points. It has been assumed that all address points could accommodate one small scale wind 
turbine, in accordance with the DECC methodology.  This is an extremely simplistic 
assumption. In practice, this number is likely to be substantially lower due to site-specific 
constraints. Of particular concern is the issue that many buildings will be linked to 
multiple address points, for example, shopping malls, office buildings and blocks of flats. 

Ordnance Survey 
ADDRESS-POINT 
dataset 

44% reduction in wind 
speed in urban areas 

Applied in accordance with the DECC methodology. UK wind speed 
database (NOABL) 

Defra Rural-Definition 
dataset 

33% reduction in wind 
speed in suburban areas 

Applied in accordance with the DECC methodology. UK wind speed 
database (NOABL) 

Defra Rural-Definition 
dataset 

Zero reduction in wind 
speed in rural areas 

Applied in accordance with the DECC methodology. UK wind speed 
database (NOABL) 

Defra Rural-Definition 
dataset 

Table 51 Issues constraining physically accessible resource for small scale wind energy generation 
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A description of the renewable energy resource for each local authority in Yorkshire and Humber 
has been provided in this appendix. These should be considered a high level summary of the 
resource and only facilities above 1 MW are discussed.  

A detailed description of the resource at local authority level is beyond the scope of this study, but the Energy Opportunities 
Plans produced can be used to provide an evidence base for local development framework documents. Appendix B contains a 
copy of the Energy Opportunities Plan for each local authority and a summary of the maximum, economically viable resource by 
technology for each local authority. The technologies have been categorised as follows. 

• Commercial scale wind energy; 

• Hydro energy (small scale, low head); 

• Biomass (including  energy crops, managed woodland, industrial wood waste and agricultural arisings, or straw); 

• Energy from waste (including AD from slurry, food and drinks waste, poultry litter, municipal solid waste, commercial 
and industrial waste arisings, landfill gas production and sewage gas production); 

• Microgeneration (including small scale wind energy, solar, heat pumps and small scale biomass boilers). 

All figures are rounded to the nearest MW. The resource is described in terms of capacity in MW, annual generation potential in 
GWh and in terms of the energy demand of a typical dwelling. For the purposes of comparison, an average home has been 
assumed to have an annual energy demand of 0.015 GWh. 

The following technologies are not included in the resource tables: 

• Co-firing resource 

• Offshore technologies. 

Appendix B Renewable energy 
resource by local authority 
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B.1 Barnsley 
Population: 225,900 

Land area (km2): 329 

 

The borough of Barnsley is located in both the Leeds City sub-region and the South Yorkshire/Sheffield City sub-region. It is 
mainly rural to the west and urban/industrial to the east. 

The town of Barnsley is the main urban centre and has sufficient heat density to support district heating networks. Recognising 
the Borough’s district heating potential, Barnsley has implemented a program to connect buildings to a biomass heating scheme.  
The Council initiated the program with a number of its own public buildings.  It has also established a local biomass supply chain 
from which to source its biomass heat supply. 

In the more rural parts of the Borough, wind holds the greatest promise.  Four wind farms are in operation or have been 
consented in the west of the district; Blackstone Edge, Hazlehead, Royd Moor, and Spicer Hill.   
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Figure 61 Energy opportunities plan for Barnsley. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities currently 
in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with purple 
hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the number of 
turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details. 
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B.2 Bradford 
Population: 501,700 

Land area (km2): 370 

 

Bradford is located in the eastern part of the South Pennines, in the Leeds City Region. Although it is the fourth largest district in 
the country in terms of populations, around two-thirds of the district is rural with the majority of the population living in the urban 
centres of Bradford, Shipley, Bingley, Keighley and Ilkley. 

The city of Bradford has the density necessary to support district heating networks.  The Energy Opportunities Plan shows that 
there are many public buildings in the city that could provide anchor loads for such networks. 

Other renewable energy opportunities in the district include wind and hydro opportunities.  There is currently one hydro 
generation plant operating in Esholt, and a potential site identified at Greenholme Mills on the border with Harrogate district.  
Bradford’s hydro potential is among the best in the region and their installation should be sought and supported wherever 
feasible. 

Planning permission was granted to BioGen Power in April 2010, to build the world's largest gasification based Energy Recovery 
Facility to be fuelled by residual waste in Bradford, capable of processing 160,000 tonnes of residual waste. 
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Figure 63 Energy opportunities plan for Bradford. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities currently 
in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with purple 
hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the number of 
turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details. 
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B.3 Calderdale  
Population: 200,100 

Land area (km2): 364 

 

Calderdale is located on the western edge of Leeds City Region.  Halifax is the largest urban area, containing heat density 
capable of supporting a heating network, and many public buildings that could provide anchor loads for a network.  This is a 
prime example of a heating network which the Council can initiate and lead, encouraging other developments and buildings to 
connect to.  Within the high heat density areas is a CHP plant located at Sonoco in the South. 

Wind also has strong potential in the borough, although sites may have limited viability due to environmental reasons such as 
high sensitivity to birds (these areas are shown with purple hatching on the Energy Opportunities Plan).  This conclusion was 
supported by the Landscape Capacity Study prepared by Julie Martin Associates on behalf of a number of South Pennine 
Authorities.63 As part of developing their evidence base, Calderdale undertook a renewable energy and low carbon energy study 
with surrounding local authorities, which also suggested that wind is Calderdale’s largest opportunity for renewable energy. Two 
wind farms have been granted planning permission: Todmorden Moor  and Crook Hill in the west. A planning application has also 
been submitted for the repowering of the 9.2MW Ovenden Moor Wind Farm with larger turbines.  

Calderdale Council has given planning consent to at least over 40 small wind turbines, representing over 0.5 MWe of renewable 
energy capacity. 

Biomass and microgeneration could also play a role in increasing the capacity of renewable energy. Hydro is also a promising 
renewable energy in the Borough, ranking among the top five in the region.  There is currently only one hydro scheme, Hebden 
Bridge, operating in the centre of the Borough.  With the potential to be a hydro leader in the Region, other hydro options should 
be explored. 

                                                           
63 Landscape Capacity Study for Wind Energy Developments in the South Pennines, Julie Martin Associates, January 2010 

165 of 374



AE
 
Ca
Bu

 

Ca

Co
Sm
Hy
So
So
Air
Gr
Bio
Bio
Bio
Bio
En
En
En
En
En
En
To

Ta

Fig
co

ECOM 

apabilities on proje
ilding Engineering

alderdale 

ommercial wind 
mall scale wind 
ydro 
olar PV 
olar thermal 
r source heat pu
round source he
omass energy c
omass woodfue
omass agricultu
omass waste wo
nergy from wast
nergy from wast
nergy from wast
nergy from wast
nergy from wast
nergy from wast
otal 

able 54 Current 

gure 64 Current
nsent 

ect: 
g - Sustainability 

umps 
eat pumps 
crops 
el 
ural arisings (stra
ood 
te wet 
te poultry litter 
te MSW 
te C&I 
te landfill gas 
te sewage gas 

capacity and re

t capacity and re

Curren
capac
(MW) 

37 
1 
0 
0 
0 
0 
0 
0 
0 

aw) 0 
0 
0 
0 
0 
0 
1 
0 
39 

enewable energy

enewable energ

Low carbon and r

nt 
city 

Curren
capac
(GWh)

96 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
104 

y resource in Ca

gy resource in C

renewable energy

nt 
city 
) 

Poten
resou
heat (

0 
0 
0 
0 
12 
12 
1 
5 
10 
0 
1 
1 
0 
2 
4 
0 
0 
62 

alderdale. Curre

Calderdale. Curr

y capacity in Yorks

tial 
rce - 
MW) 

Poten
resou
electr
(MW)

110 
1 
2 
7 
0 
0 
0 
3 
0 
0 
1 
1 
0 
1 
2 
0 
0 
128 

ent” refers to fac

rent” refers to fa

shire and Humber 

ntial 
rce - 
icity 

Poten
resou
(GWh

290 
1 
8 
6 
8 
20 
2 
41 
27 
2 
8 
10 
1 
14 
30 
0 
4 
527 

cilities that are o

acilities that are 

ntial 
rce 
)  

Poten
resou
(No of
existin
home
equiv
energ
dema
0 
0 
0 
0 
822 
831 
87 
333 
694 
17 
67 
79 
0 
114 
258 
0 
0 
4,154

operational or h

 
operational or h

ntial 
urce 
f 
ng 
s 
alent 

gy 
nd) 

Poten
resou
(Prop
n of 
region
resou

0% 
3% 
0% 
0% 
3% 
5% 
1% 
1% 
3% 
0% 
2% 
1% 
0% 
2% 
2% 
0% 
0% 

4  

ave planning co

have planning 

151 

ntial 
urce 
ortio

nal 
urce) 

onsent 

166 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 152 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

 
Figure 65 Energy opportunities plan for Calderdale. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities 
currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with 
purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details. 
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B.4 Craven  
Population: 56,200 

Land area (km2): 1,177 

 

Almost all of Craven district is located within the Yorkshire Dales National Park and consequently the potential for deployment of 
larger scale renewable energy technologies is severely restricted.  

There are currently four wind turbines at Chelker Reservoir, and a planning application has been submitted to replace these with 
three larger turbines. Electricity is also generated at the 0.8 MW Skibeden Landfill site. 

Craven is a rural district with limited potential for district heating. However, there are several areas of woodland which, with the 
development of an appropriate supply chain, could supply biomass to individual biomass boilers within the district and to the 
wider region. 

There is some potential for hydro energy generation in Craven, with three schemes already operational or with planning 
permission; Settle Bridge End Mill, Grassington and High Corn Mill and a potential scheme identified at Halton Gill. There is also 
a commercial wind scheme called Windy Hill currently in the planning system. There is potential for microgeneration technologies 
throughout the district. 
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Figure 67 Energy opportunities plan for Craven. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities currently 
in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with purple 
hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the number of 
turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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B.5 Doncaster  
Population: 291,600 

Land area (km2): 568 

 

Doncaster has a diverse settlement pattern; the main urban area of Doncaster with its town centre, employment areas and 
suburbs lies in the centre of the borough. Around it the borough is mainly rural, with a dozen market and coalfield towns and 
approximately 50 villages. 

The town centre has sufficient heat density to support district heating networks, and there is a network located in Doncaster 
College. Swinton and parts of Mexborough also have the potential to support a district heating network.   

Biomass is also an opportunity, which is being slowly developed in the Borough.  A large 10MW biomass plant has been 
proposed at Briar Hill Farm  and there are several locations in the borough where woodland could be managed to provide fuel.  
Energy from waste is another opportunity and a plant at Hampole Quarry has been proposed. 

Doncaster has significant opportunities for commercial scale wind energy, although some of the borough is constrained by Robin 
Hood airport to the south. 
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Capabilities on project: 
Building Engineering - Sustainability 

 

 
Figure 69 Energy opportunities plan for Doncaster. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities 
currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with 
purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details. 
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Capabilities on project: 
Building Engineering - Sustainability 

 

B.6 East Riding of Yorkshire 
Population: 337,000 

Land area (km2): 2,479 

East Riding of Yorkshire, one of the largest unitary authorities in the country. The largest 
town is Bridlington with 35,500 people. The other major settlements are Beverley 
(30,500), Goole (17,500), and the ‘Haltemprice’ settlements to the west of the City of Hull: 
Cottingham (17,000); Anlaby/Willerby/Kirkella (23,500); Hessle (15,000) and Driffield 
(12,000). However, over half the population live in rural communities.64 

East Riding’s renewable energy installed capacity is large and diverse.  There is a 
collection of CHP plants in the south, with a cluster near Cottingham; Council run leisure 
centres that use CHP; an energy from landfill plant in the south and one in the northeast; 
energy crop schemes scattered throughout the area; a proposed energy from waste plant 
in the south; and 30MW of energy from burning straw consented in Goole, Tansterne, and 
at Gameslack Farm near Wetwang.  

Currently, 278 MW of grid connected renewable energy proposals have been granted 
approval, with installed capacity of around 53 MW.  While this is well over the Regional Spatial Strategy 2010 target for the East 
Riding of 41MW in terms of permitted capacity but not installed capacity, the target is not a ceiling.  The Secretary of State 
commented in the decision on the Hall Wind farm proposal that “the Council’s success in supporting renewable energy 
generation should not limit the support it gives to other future proposals.” 

To accommodate the increase in power generation, the current electricity grid requires upgrading.  

This study has found that East Riding’s greatest renewable energy resource is wind; the authority has the most potential for 
commercial scale wind energy in the Yorkshire and Humber Region. There are 2 wind farms in operation in the authority area; 
the 30MW Lisset Airfield Wind Farm and the 9MW Out Newton Wind Farm, and there are commercial scale wind turbines 
installed at Loftsome Bridge and Saltend Waste Water Treatment Works. There are 10 wind farms that have been granted 
planning permission and a further 3 are in the planning system currently awaiting a planning decision.  As can be seen from the 
Energy Opportunities Plan, there is substantial opportunity for additional wind power to the east and west of the authority, 
whereas the north is constrained by landscape constraints.   

There are a small number of biomass energy crop schemes. Outside of Hull, the Energy Opportunities Plan shows potential for 
district heating in Goole; the opportunity to connect to the pending straw biomass facility due to be constructed by Tesco at its 
distribution centre should be explored. As the largest urban area in East Riding, Bridlington also has potential for a district 
heating network. There is also potential within the Major Haltemprice Settlements, or built area of Hull. 

The 2009 Annual Monitoring report states that “the average East Riding citizen produces more CO2 domestically (this includes 
central heating fuel and electricity) than the Yorkshire and Humber average.” It attributes this to the high proportion of detached 
homes in the authority. Whilst detached houses are often less energy efficient than flats and terraced homes, they also tend to 
have higher potential for microgeneration technologies such as solar PV and heat pumps.  

The authority’s success in rapidly adopting renewable energy presents a constraint to future adoption rates, particularly for wind 
energy.  Many residents believe that there are already too many commercial scale wind farms in operation and political 
opposition appears to be growing.65   

                                                           
64 Local Development Framework The Fifth Annual Monitoring Report, East Riding of Yorkshire Council, December 2009 
65 “Residents welcome rejection of wind farm after appeal”, Yorkshire Post, January 2011 
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Capabilities on project: 
Building Engineering - Sustainability 

 

 
Figure 71 Energy opportunities plan for East Riding of Yorkshire. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to 
facilities currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas 
with purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.

176 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 162 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

B.7 Hambleton  
Population: 86,900 

Land area (km2): 1,311 

 

Hambleton District is one of the largest districts in England. Sandwiched between the Yorkshire Dales and North York Moors 
National Parks, it is essentially rural. 

About 75% of the district lies within the Vales of York and Mowbray (the drainage basins of the Rivers Ouse and Swale), which 
comprise low lying, fertile, intensively farmed arable land and run the entire length of the District from north to south. This limits 
the potential to grow energy crops for biomass. There is some woodland on the North York Moors National Park that could be 
managed to provide biomass. 

There is significant potential for commercial scale wind in a band running from north to south through the middle of the district 
and there is some potential for hydro. The Seamer wind farm currently straddles the boundary between Hambleton (which as two 
turbines, representing 2MW of capacity) and Stockton. Other than that, the installed or consented base of renewables is limited 
to a few biomass crop schemes scattered through the district and two hydro power plants in Linton Lock and Aiskew water mill. 
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Capabilities on project: 
Building Engineering - Sustainability 

 

 
Figure 73 Energy opportunities plan for Hambleton. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities 
currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with 
purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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Capabilities on project: 
Building Engineering - Sustainability 

 

B.8 Harrogate  
Population: 160,500 

Land area (km2): 1,308 

 

The district of Harrogate is located in both the York and North Yorkshire and the Leeds City sub-regions. It is primarily rural with 
three main settlements: Harrogate Town, Knaresborough and Ripon and at least 120 smaller settlements including several small 
market towns. 

Harrogate town centre has sufficient heat density to support district heating networks and one is already in place, connecting the 
municipal offices, Turkish baths, tourist information centre, Royal Hall, Hall M, Queen’s suite, Springfield House, Harrogate 
International Centre, Hall D and the International Hotel. The system is currently at capacity however nearby potential 
opportunities for expansion have been identified, although these have not been examined in detail and are subject to agreement 
and major changes to the existing system design. The Energy Opportunities Plan shows that there are several public buildings 
with significant heat loads which could potentially form part of an expanded heat network.   

Wind and biomass are two other main opportunities in Harrogate district, with significant potential for commercial scale wind 
energy in the east of the district.  The only commercial scale wind installation at present is the Knabs Ridge Wind Farm, which 
consists of eight 2 MW wind turbines (i.e. total installed capacity of 16MW).  A scoping study is currently being undertaken into 
the possibility of installing eight 2 MW turbines at Melmerby (north of Ripon). There is a small (0.08 MW) hydro scheme in 
operation at Newby Hall. 

A planning application for an energy from waste facility at Allerton Park is expected to be submitted to the County Council in 
Spring 2011, to deal with the waste in North Yorkshire. About 256,000 tonnes of MSW and C&I will be incinerated to generate 
electricity and around 38,000 tonnes of waste will be treated in an anaerobic digester to generate electricity. It is not known if 
waste heat from the plant will be used to serve the energy demands of nearby buildings through a heating network.  
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Capabilities on project: 
Building Engineering - Sustainability 

 

 
Figure 75 Energy opportunities plan for Harrogate. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities 
currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with 
purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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Capabilities on project: 
Building Engineering - Sustainability 

 

B.9 Kingston upon Hull, City of 
Population: 258,700 

Land area (km2): 71 

The city of Kingston-upon-Hull (Hull) is a relatively small local authority with little 
undeveloped land.  The opportunities for renewable energy generation are generally 
limited to its significant potential for district heating with CHP. As the Energy Opportunities 
Plan shows, Hull already has communal heating networks serving the Boothferry flats and 
Melville Street flats and a number of Council owned properties located nearby areas with 
high heat densities.  Therefore, the Council might consider initiating new networks or 
expansion of the existing heat networks – becoming leaders and catalysts for low carbon 
energy in the process.   

Given the built up nature of the district, using the building stock for microgeneration 
technologies would be another way for the council to champion renewable energy.  For 
example, installing solar PV on Council housing stock would increase the energy 
performance of those properties, contribute towards local energy and carbon targets and 

allow the Council to take advantage of the feed-in tariff, which could potentially make it a profitable venture.  Larger scale solar 
PV installations, such as in car parks, or on expansive flat roofs, would maximise benefits from the feed-in tariff. Urban wind 
turbines could also be a significant opportunity, as the 2MW wind turbine at the Croda Chemicals site demonstrates. 

Hull’s other energy opportunities include generation of energy from waste.  Planning permission has been granted for an energy 
from waste facility at Saltend which will generate electricity from up to 240,000 tonnes of local municipal and business waste per 
annum, sufficient to the demand of 20,000 homes.66 It is not known whether there are plans to use the waste heat from the 
process in district heating networks, although the Energy Opportunities Plan shows that this could be viable in the vicinity of the 
plant. 

The area already hosts BP’s centre for research and technology which develops new biofuel technologies.  The University of Hull 
is also undertaking similar research into renewable energy, including options marine renewable energy sources.  These two 
centres might present an opportunity to establish a biofuel technology research hub in Hull. 

As part of this study, AECOM were given access to the draft executive summary of the “Renewable Energy Potential and Energy 
Efficiency in New Developments” report, produced by AEA as part of the evidence base for Hull’s Local Development 
Framework. This suggests that Hull City Council sets a planning requirement for new development sites to generate at least 10% 
of their energy from renewables. The study also suggests that targets for renewable energy should be set of 20% electricity and 
9% heat by 2025, whilst aiming for 36.5MWe of electrical grid capacity by 2025.  

                                                           
66 Salt End Energy from Waste Facility Community Liaison Group Panel Notes, November 2010 
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Capabilities on project: 
Building Engineering - Sustainability 

 

 

Figure 77 Energy opportunities plan for City of Kingston Upon Hull. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to 
facilities currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas 
with purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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B.10 Kirklees  
Population: 403,900 

Land area (km2): 409 

 

Kirklees is located on the western edge of the Yorkshire and Humber region within the Leeds City Region and part of Kirklees is 
within the Peak District National Park. The district contains a diverse mix of land uses with the main urban areas in the north and 
west containing the majority of the population. Huddersfield is the largest settlement of the district, and its centre of 
administration. 

Huddersfield has a high heat density, capable of supporting district heating networks through most of the area.  Waste heat from 
the Huddersfield energy-from-waste plant could potentially be used in nearby buildings, and the Syngenta CHP plant could also 
be connected.  Batley and Dewsbury in the north east of the district have the potential to also implement a district heating 
networks, with a number of public buildings identified on the Energy Opportunities Plan that could provide suitable anchor loads.   

As part of developing the evidence base for their Core Strategy, Kirklees undertook a renewable energy and low carbon energy 
study with surrounding local authorities.  The study suggested that wind is Kirklees’ largest opportunity for renewable energy, 
with biomass and micro-generation playing a less substantial role. 

This study concurs that there is some potential for commercial scale wind but this does have a number of constraints.  For 
example, there are constraints on bird and landscape sensitivity affecting the viable resource. The 10 MW Dearne Head Wind 
Farm in currently going through planning.  

Hydro is also a promising renewable energy in the borough, with the sixth highest potential in the region.  There are, however, no 
hydro schemes in operation or proposed. 

Kirklees has quite a lot of solar microgeneration already installed, for example, solar PV on 121 homes at the Primrose Hill Solar 
Village.  Kirklees Council also intends to install solar PV systems on 40 homes and 3 community centres in the Hillhouse area of 
Huddersfield, as part of a 'Low Carbon Communities Challenge' partnership project called 'Greening the Gap'. 
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Figure 79 Energy opportunities plan for Kirklees. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities currently 
in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with purple 
hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the number of 
turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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B.11 Leeds  
Population: 770,800 

Land area (km2): 552 

 

Leeds is the regional capital. The main urban area covers 28% of the district and is surrounded by a number of free standing 
market towns (including Otley and Wetherby). 

As one of the UK’s largest cities, it has a large area with high heat density.  There is an existing district heating network in the city 
centre shared between the General Infirmary and the University of Leeds which is powered by a 15 MWe CHP plant. There are 
many public buildings in close proximity to the network, which could act as anchor loads if the network were to be expanded.  
Surrounding towns and suburbs – Yeadon, Horsforth, Pudsey, Morley, Rothwell, and Garforth – also exhibit potential to support 
district heating networks. 

Despite being quite urban with two airports and several environmentally designated areas, Leeds also has some potential for 
commercial scale wind energy, particularly in the east of the district. 

Hydro is also a promising renewable energy in the district, ranking among the top five in the region.  There is currently only one 
hydro scheme, Garnett Hydro, which borders on Harrogate to the north.  With the potential to be a hydro leader in the region, 
other hydro options should be explored. 
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Figure 81 Energy opportunities plan for Leeds. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities currently in 
the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with purple hatched 
shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the number of turbines 
may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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B.12 North East Lincolnshire  
Population: 158,200 

Land area (km2): 192 

North East Lincolnshire is a relatively small, unitary authority and includes the port 
towns of Grimsby and Immingham, the seaside resort of Cleethorpes, a range of 
villages of varying size and composition, and the attractive landscape of the 
Lincolnshire Wolds. Opportunities for renewable energy generation in North East 
Lincolnshire are fairly limited and are centred around the towns of Grimsby, 
Immingham, and Cleethorpes, which could be viable for district heating networks.  
There are already two CHP plants on the outskirts of Grimsby, and one in Immingham. 

The study has found that there are very few opportunities for commercial wind and 
hydro. However, there are significant opportunities for the borough to become a hub in 
terms of processing waste and biomass for energy generation. 

The borough is at the heart of the Humber Trade Zone with the biggest port complex in 
the UK. The Docks and industrial complex in and around Immingham together with the 
refineries in Killingholme and the adjacent North Lincolnshire Authority have come to be 

known as the South Humber Bank Energy Corridor with facilities to handle liquid, solid and renewable fuels.67 

Although there do appear to be significant opportunities for growing biomass, the area’s excellent transport links and access to 
the Humber Estuary could make it a hub for biomass fuel processing. The 65 MW Helius biomass plant outside of 
Stallingborough will require up to 850,000 tonnes of sustainably sourced feedstock each year, primarily wood-based material. 
Drax and Siemens Project Ventures have also announced plans to develop a 290 MW biomass plant at the south west edge of 
the Port of Immingham. It is expected to process 1.4 million tonnes of biomass annually and although imported biomass will 
initially make up much of the fuel source, Drax have stated that they are “keen to develop the use of indigenous biomass fuels 
where available and the company is encouraging the development of local energy crops.”68 

North East Lincolnshire Council is currently updating its waste strategy, which was published in 2004. It already treats around 
56,000 tonnes per annum of its residual MSW at the 3.2MWe Newlincs Energy from Waste and CHP incinerator in Grimsby. Its 
preferred approach to meeting the waste targets set out in the strategy is to use a second CHP facility located at the same site. 
The Energy Opportunities Map has not identified any users for the 3MW waste heat that is also produced. 

Whilst a review of the opportunities from offshore renewable energy technologies are outside the scope of this study, it should be 
noted that as the Ports of Grimsby and Immingham are the UK’s largest, they offer the capacity and resources to service offshore 
wind farms from here.  Providing skills training for employment in this industry is important to supporting the development of this 
industry. Also, Pulse Tidal have installed a 0.15 MW tidal stream energy generator in the Humber estuary off the coast of North 
East Lincolnshire. This is connected to the grid at the Millennium Inorganic Chemicals plant.  

                                                           
67 North East Lincolnshire Local Development Framework Annual Monitoring Report 2010, Balfour Beatty, December 2010 
68 Heron Renewable Energy Plant, Drax website accessed January 2011, 
http://www.draxpower.com/biomass/renewable_energy_plants/heron_plant/ 
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Figure 84 Energy opportunities plan for North East Lincolnshire. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to 
facilities currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas 
with purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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B.13 North Lincolnshire  
Population: 160,300 

Land area (km2): 846 

 

North Lincolnshire is a mostly rural unitary authority with almost 90% of land being in  
agricultural use. Almost half the population reside in North Lincolnshire’s principal urban 
area of Scunthorpe and Bottesford. A further 25% live in the towns of Barton upon 
Humber and Brigg, the smaller market towns of Epworth, Crowle, Kirton in Lindsey and 
Winterton, and in the larger villages of Messingham and Broughton. The remainder of 
the population is dispersed widely amongst the many villages and rural hamlets 
scattered throughout North Lincolnshire.69  

It traditionally been an area of energy generation; with 4 major gas power stations 
(Immingham, Glanford Brigg, Keadby and Killingholme) comprising 2,400 MW of 
capacity. Centrica Brigg Ltd are proposing to construct a new 2,000 MW power station 
adjacent to the existing Glanford Brigg Power Station, which will reach the end of its 
nominal design life in 2018.70  

North Lincolnshire has a huge energy demand compared to the size of its population, predominantly caused by the loads at the 
Humber and Lindsey oil refineries. 

The opportunities for renewable energy generation in North Lincolnshire are relatively homogenous: there is very little hydro 
energy potential and the mostly rural population rules out district heating (although the Energy Opportunity Plan shows clear 
potential for a linear district heating network in Scunthorpe connecting public sector buildings to the west of the A15).  

The main renewable energy opportunities are focused around wind power, with much of the land having minimal constraints.  
The 8 turbine, 16 MW Bagmoor Wind Farm has been in operation since August 2009 and is expected to provide enough 
electricity for 10,800 homes. The large 34 turbine, 85 MW Keadby Wind Farm is currently in construction and is expected to 
provide enough electricity for around 38,000 homes. 

Biomass energy generation is also an attractive option. There are already a number of areas of biomass energy crop planting in 
the north of the district.  The access to the river would make transport of biomass to other parts of the region straightforward. 

Another significant opportunity for North Lincolnshire is injection of biogas into the grid. The gas infrastructure is well developed 
in this area, for example, an existing National Transmission System high pressure gas pipeline currently transports natural gas 
from Glanford Brigg power station compound to the south. The agricultural nature of the borough should encourage the 
development of anaerobic digestion facilities.  

As a unitary authority, North Lincolnshire Council is responsible for the collection, recycling and disposal of municipal solid waste 
(MSW) arising in the authority. Its municipal waste strategy concluded that out of seven scenarios modelled (including a base 
case where waste continued to be diverted to landfill), the best score was achieved by a pyrolysis/gasification energy from waste 
facility from 2012, capable of processing 100,000 tonnes per annum.  The public consultation on the draft waste strategy 
revealed that there is strong support for treating the non-recyclable component of waste produced by local residents in a facility 
located within the authority which recovers both electricity and heat from the waste.71 

                                                           
69 Annual Monitoring report, North Lincolnshire Council, December 2009 
70 Brigg 2 Power Station Environmental Impact Assessment Scoping Report, Scott Wilson, September 2010 
71 North Lincolnshire Council’s Municipal Waste Strategy 2008-2025, North Lincolnshire Council, September 2008 
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Figure 86 Energy opportunities plan for North Lincolnshire. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities 
currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with 
purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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B.14 Richmondshire  
Population: 51,400 

Land area (km2): 1,318 

 

Located in the northwest of the region, the Richmondshire district is dominated by the Yorkshire Dales National Park, where 
development of larger scale renewable energy technologies will be severely constrained. It is a rural district with one of the most 
sparsely populated districts in the country, which will also limit any potential for district heating. 

However, the district does have some potential for hydro energy, with three schemes already operational or with planning 
permission; Gayle Mill, Bainbridge and Yore Mill. There is also some potential for commercial scale wind energy to the east of the 
district and for microgeneration technologies throughout the district. 

Electricity is also generated at the 0.8 MW Scorton Landfill site near Brompton on Swale. 
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Capabilities on project: 
Building Engineering - Sustainability 

 

 

Figure 88 Energy opportunities plan for Richmondshire. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities 
currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with 
purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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Capabilities on project: 
Building Engineering - Sustainability 

 

B.15 Rotherham  
Population: 250,000 

 

The borough of Rotherham is located in South Yorkshire and was traditionally a major industrial centre based on coal and steel. 
Most of the traditional industries have now vanished, although there is still a steelworks at Aldwarke and a coal mine at Maltby. 

Rotherham town centre has sufficient heat density to support heat networks, and there are several small scale networks covering 
estates throughout the borough.  

Beyond the town centre and away from the Don Valley, Rotherham is largely (about 52%) rural. The borough has significant 
potential for commercial scale wind and also some potential for hydro; Jordan Dam has been identified as a potential site. 
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Capabilities on project: 
Building Engineering - Sustainability 

 

 

Figure 90 Energy opportunities plan for Rotherham. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities 
currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with 
purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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Capabilities on project: 
Building Engineering - Sustainability 

 

B.16 Ryedale  
Population: 52,900 

Land area (km2): 1,507 

 

Ryedale is a predominantly rural area which includes part of the North York Moors National Park. Almost half of the population 
reside within the main market towns of Malton, Norton, Helmsley, Kirkbymoorside and Pickering. The remainder reside in a range 
of rural settlements dispersed across the district. 

There is some potential in Ryedale for commercial scale wind, in the south west of the district. Heslerton Wind Farm is in the 
planning process towards the east of the district, showing that sites shown outside the resource identified in the study may still be 
viable for development. 

This study has not identified any new hydro potential, although there are existing schemes within the national park at Lowna Mill 
and Bonfield Ghyll, as well as to the south at Howsham Mill.   

The Energy Opportunities Plan shows that Ryedale has significant potential for biomass.  There are a few areas of biomass 
energy crop planting as well as one biomass plant operating at South View Farm, and one proposed in Victory Mill. 
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Capabilities on project: 
Building Engineering - Sustainability 

 

 

Figure 92 Energy opportunities plan for Ryedale. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities currently 
in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with purple 
hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the number of 
turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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Capabilities on project: 
Building Engineering - Sustainability 

 

B.17 Scarborough  
Population: 108,500 

Land area (km2): 817 

 

The borough of Scarborough is located in the east of the region and covers a large stretch of the Yorkshire and Humber coast; its 
three principal towns, Scarborough, Whitby and Filey all sit on the coast. Scarborough borough is almost completely contained 
within the North York Moors National Park and therefore has almost no capacity for large scale renewable energy generation. 
There is potential for microgeneration technologies, for example, 20 kW turbine has received planning permission at Pilmoor 
Farm in Filey, and there is a biomass boiler at Fylingdales Village Hall which runs on wood pellets. 

Also of note is a scheme is to upgrade Fylingdale’s local electricity distribution grid into a ‘smart grid’ incorporating two-way 
communications, advanced sensors, and a remote SCADA system. This will also facilitate further deployment of community 
based renewable energy projects.72 

There is some biomass energy crop planting in the south east of the borough and a potential hydro site has been identified at 
Ruswarp Weir.  There are also extensive areas of woodland, which could be managed to provide biomass to the borough and to 
the rest of the region.   

The Energy Opportunities Plan shows that Scarborough Town has sufficient heat density to support district heating networks, 
particularly in the centre.  

                                                           
72 Agenda Item 17 Fylingdales Low Carbon Community Challenge Bid, Report to cabinet to be held December 2009 
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Capabilities on project: 
Building Engineering - Sustainability 

 

 

Figure 94 Energy opportunities plan for Scarborough. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities 
currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with 
purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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Capabilities on project: 
Building Engineering - Sustainability 

 

B.18 Selby  
Population: 82,000 

Land area (km2): 599 

 

Selby District is a relatively small, rural district and is the most southerly district in the York and North Yorkshire sub-region. It is 
also part of the Leeds City Region.  Much of the district is relatively flat and low-lying, and is characterised by open, sparsely 
wooded arable landscapes including extensive areas of the highest quality agricultural land. 

Historically Selby’s economy has been dominated by agriculture, coal mining and the energy industries and there are two major 
coal fired power stations in the district, Drax and Eggborough.  

The tradition of energy generation has continued into renewable energy generation: the district has two biomass plants in 
operation or with planning consent (the 4.7 MW John Smith’s brewery in Tadcaster and the 52 MW Pollington Energy Park), and 
one large biomass plant awaiting Section 36 approval from central government (the 290 MW Drax Ouse plant). 

Selby district also has one operational wind farm (the 12 MW Marr Wind Farm), one with planning consent (the 24 MW Rusholme 
Wind Farm) and three applications in planning (the 17.5 MW Bishopwood Wind Farm, the 15 MW Cleek Hall Wind Farm and the 
32.3 MW Wood Lane Wind Farm). 

Finally, Selby has an 8 MW anaerobic digestion facility processing 165,000 tonnes per annum commercial food waste at the 
Selby Renewable Energy Park and a 6MW plant processing factory effluent at the Greencore Group food processing facility in 
Selby town. Quarry View Poultry Farm also has a smaller biomass plant. 

Selby has good resource for further renewable energy generation. Selby town has the heat density required to support a district 
heating network.  Biomass is another large opportunity within the district, with existing biomass energy crop schemes near 
Tawton, Kirkby Wharfe, Stillingfleet, Riccall, Kellington and Haddlesey).   

Outside of Selby town, the majority of the land is rural and holds significant promise for commercial scale wind energy. 
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Capabilities on project: 
Building Engineering - Sustainability 

 

 

Figure 96 Energy opportunities plan for Selby. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities currently in 
the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with purple hatched 
shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the number of turbines 
may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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Capabilities on project: 
Building Engineering - Sustainability 

 

B.19 Sheffield  
Population: 534,500 

Land area (km2): 368 

 

Sheffield is located in South Yorkshire. It is geographically very diverse; the urban area nestles in a natural bowl created by seven hills and the 
confluence of five rivers. 

The city of Sheffield's district heating network is the largest in the UK. It was established in 1988 and is still expanding. There are currently over 
140 buildings connected to the network that benefit from low carbon energy generated from Sheffield’s MSW. These include the Sheffield City 
Hall, the Lyceum Theatre and its two universities, in addition to a wide variety of other buildings such as hospitals, flats, shops, offices and 
leisure facilities. Around 2,800 homes, mainly in flats, are also connected to the scheme. 

The urban nature of Sheffield provides substantial opportunity for the deployment of microgeneration technologies. Several of the police stations 
in Sheffield have installed 0.4MWth biomass boilers, including Ecclesfield and Mossway police stations. Also of note is the Sheffield Solar Farm 
at the University of Sheffield’s Hicks Building, which has been designed to provide a real-world test platform for solar PV technology and 
communicating the effectiveness of solar in northern latitudes. 

There are two hydro schemes in the borough, at the Loxley and Ewden Sewage Treatment Works.  A scheme has also been proposed at 
Kelham Island. This study has found that the hilly nature of the borough means that there is relatively high hydro resource which should be 
explored further. 
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Capabilities on project: 
Building Engineering - Sustainability 

 

 

Figure 98 Energy opportunities plan for Sheffield. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities currently 
in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with purple 
hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the number of 
turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.
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B.20 Wakefield  
Population: 322,300 

Land area (km2): 339 

 

Wakefield is located in the southeast of the Leeds City Region in the lower Calder valley. The north of the district is largely urban 
and is dominated in the west by Wakefield city.  There is a large 1923 MW coal power station in the district at Ferrybridge “C” and 
a smaller 56 MW gas power station at Castleford. 

SSE have submitted an application for an energy from waste plant on the Ferrybridge “C” site will process a range of fuels 
including waste wood and other types of biomass, sourced predominantly from the Yorkshire and Humber region. 

The City of Wakefield, Castleford, and Knottingley all have the heat density required to support a district heating network.  

Wakefield has some potential for commercial scale wind but not operational or consented schemes. Around 70% of Wakefield 
District lies within the Green Belt, most of which is rural in character, concentrated mainly in the south. These rural areas are 
largely in agricultural use, interspersed with parkland associated with large estates and are populated by a series of smaller 
towns and villages set within open countryside. 
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Figure 100 Energy opportunities plan for Wakefield. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities 
currently in the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with 
purple hatched shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the 
number of turbines may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details.

218 of 374



AECOM Low carbon and renewable energy capacity in Yorkshire and Humber 204 
 
Capabilities on project: 
Building Engineering - Sustainability 

 

B.21 York  
Population: 195,400 

Land area (km2): 272 

 
 

Situated in both Leeds City Region and the York and North Yorkshire Sub-region. The majority of the population resides within 
the urban area surrounding the historic city centre but there are many small rural and semi rural settlements across the district. 

There is significant potential for district heating networks in the city centre. The University of York has a CHP plant and a small 
biomass boiler with planning consent, which could take advantage of biomass from the nearby energy crop scheme at Earswick. 
This study has also found that York has significant resource for commercial scale wind energy, although local issues such as the 
historic setting of Yorkshire Minster may limit the resource.  

York has quite a lot of smaller scale renewable energy generation already installed. The urban nature of the city centre presents 
opportunities for further microgeneration deployment, although this must be balanced with the need to protect the city’s heritage 
environment. 
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Figure 102 Energy opportunities plan for York. “Current” refers to facilities that are operational or have planning consent. “Proposed” refers to facilities currently in 
the planning system or sites that have been flagged as having potential. Only current and proposed facilities over 1MW are shown. The areas with purple hatched 
shading described as “Practically viable [Limited]” represent areas where commercial scale wind energy development should be viable but the number of turbines 
may be restricted due to environmental constraints. Please refer to section 5.15 and appendix A for more details. 
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This chapter describes the barriers and 
opportunities to the development of low carbon 
and renewable energy in the region, obtained 
from meetings with stakeholders. 
C.1 Meeting with CO2 sense, 17 September 2010 
Stakeholders can overcome barriers to biomass and anaerobic 
digestion schemes by: 

• Working to develop food waste collection schemes for C&I 
organic waste – CO2 sense has currently developed four 
such schemes 

• Look at providing transfer facilities for this waste 

• LAs can help create a market for AD by how they collect 
and procure solutions for their municipal organic waste. 
i.e. need to separate food waste from green waste, and 
provide long term fuel supply contracts to AD operators.  

C.2 Meeting with Microgeneration Partnership, 28 
September 2010 

Strategic actions to improve delivery are as follows. 

• Local authorities need to be more informed. Do not like 
being sold to but need to build relationships with local 
suppliers. 

• A lot of bureaucracy at the moment involved with being 
members of REA, HETAS, BPEC, Solar Energy, etc. 
Process needs to be streamlined.  

• Too much bureaucracy in particular with MCS 
accreditation. Process needs to be easier and faster. E.g. 
DEFRA Clean Air Act list does not recognise MCS Air 
Emissions test. 

C.3 Meeting with CE Electric, 13 October 2010 
Strategic actions for region are as follows: 

• Limited potential to affect low voltage network. It is generic 
across our region and we need to keep it reasonably 
standard.  However different network operators have 
historically chosen (and are now tied to) different 
standards.  Moving those standards is a slow process. 

• Clustering of wind farms is an issue, particularly in East 
Riding which is a light load area. North of Humber, thermal 
rating of 66kV lines is an issue. 

• Generally not an issue with capacity of grid. There are a 
number of substations where there is spare capacity. 

C.4 Meeting with Scottish and Southern Energy at 
Ferrybridge “C”, 13 October 2010 

Strategic actions for region are as follows: 

• Region is ideally located to take advantage of CCS if this 
technology proves viable. 

• Younger people need to be encourage into industry to 
replace skills 

• Greater investment is needed.  

• More certainty is needed in terms of regulation (e.g. ROC 
banding significantly affected business model). 

C.5 Meeting with Banks Renewables, 26 October 2010 
Strategic actions for region are as follows: 

• Produce study outputs by local authority (or by an area 
with defined boundaries such as National Park, not sub-
regions). This engages LA in process and highlights 
renewable energy as issue that needs to be tackled. 

• Is a general lack of strategic landscape expertise at the 
local authority level, for example, with respect to 
interpreting ZTVs, cumulative impact, etc. Quality of 
external advice is dependent on which consultant is used. 

• Regional datasets that are kept up to date would be 
useful. This study could be a live document with its own 
website that industry, Renewables UK, etc could feed into. 

C.6 Meeting with Environment Agency-Hydro, 26 October 
2010 

Strategic actions for region are as follows: 

• High level feasibility studies good for demonstrating 
potential of hydro to local authorities. However, it is not 
really possible to assess feasibility at a lower level without 
site visits, which is expensive, 

• Bureaucracy and regulations are a barrier at the moment, 
i.e. getting EA consents, construction licences, river 
consents, fish pass consents, etc. EA is trying to bring this 
together into a single application. 

C.7 Meeting with RWE NPower, 8 November 2010 
Strategic actions for the region are as follows: 

• Constraints for wind energy development should be set at 
a strategic level. 

• At a local level, guidance is needed to avoid assessment 
of sites using a checklist approach. 

Appendix C Stakeholder 
engagement 
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• National energy policy is not filtering down to local level. 
Councils should be made more aware of the need for 
renewable energy. 

C.8 Meeting with Civil Aviation Authority (CAA), 8 
November 2010 

Strategic actions for the region are as follows. 

• Regional solutions to radar mitigation should be 
encouraged. This is beginning to happen with offshore 
wind development. 

• Developers should work together to find appropriate 
solutions, to share capital costs. Will all benefit as region is 
opened up. 

C.9 Meeting with Energy Saving Trust, 9 November 2010 
Strategic actions for the region are as follows: 

• Supply chain for solar thermal is quite advanced, but this 
is not the case for solar PV or for domestic biomass. 

• EST runs a renewables network for the region. Can be an 
issue with competition between installers. 

• Are very few installers based in North Yorkshire. 

• May be an issue for individuals and community groups to 
obtain the funding needed for expensive feasibility studies. 

C.10 Meeting with Osprey consulting on behalf of Leeds 
Bradford International airport, 24 November 2010 

Strategic actions for the region are as follows: 

• Is an issue with proliferation of wind farms, planners do not 
have the tools to deal with cumulative impact. 

• Airports often do not have time to deal with wind farm 
applications. Is the option for developers to use 
independent consultants or bodies to mediate between 
themselves and the airports. 

• Solar is not an issue at the moment. 

• Objections can also be raised against small wind turbines. 

C.11 Feedback from stakeholder workshop, 17 November 
2010 

The following opportunities and constraints were identified from 
the sub-regional breakout sessions. Actions emerging from the 
workshop are described in Table 73. 

Hull and Humber Ports sub-region 

Opportunities 

Renewable Heat Incentive and Feed-in Tariff 

Wind in Port/Humber frontage and perimeter, 350m Hull 
Turbine to residents - dead bird shower? 

Heat Networks 

Council owned properties – solar in housing stock 

Build on city wind turbine services 

Solar on car parks 

Education 

Council Transport 

Better public consultation at the front end 

Significant wind potential not tapped 

Solar farms rather than wind 

Bridlington AAP/development 

Affordable homes and public buildings 

Leisure centres CHP 

Strong potential for Energy from burning straw – 30MW has 
consent (Tesco in Goole, Tansterne, and Game Slack Farm in 
Wetwang) 

Energy from Waste – from food or fish industry 

Biomass plants – access biomass from world. Local vs Global 
supply 

Drax biomass plant in Grimsby and Helius Biomass power 
plant 

Offshore wind support – skills 

Oil refineries potential for biofuels 

Carbon capture and storage pipes in Lincs 

Skills fund – community upskill 

Community benefit 

Microgeneration more palatable? 

Constraints 

Small and highly built up 

No funding 

Viability at code levels – onsite renewable currently at 10% 
only 
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Increasing resistance to wind. Localism – no more wind farms. 
Political opposition. Too much wind already. Political reject 
planning appeal. Landscape issue. Cumulative effect. 
Difference in urban/rural opinion 

Yorkshire Wolds 

Grid constraints 

MoD radar 

Issues with biomass – poor link between farmers and bailers. 
Landscape and food supply. Carbon footprint of imported 
biomass. Concern about biomass monocultures - biodiversity 

Nature of conservation around Humber 

Birds on estuary 

Development pressure around Grimsby 

Price of fuel. Around 2008/2009, Drax were paying £5-6/GJ 

Public opposition to plants too – transport traffic, heavy trucks, 
industrial. EfW in Hull and East Riding contributing pollution 

Hydro doesn’t seem to be delivered 

Disrupt vs entrance 

General support but delivery constraints 

York and North Yorkshire sub-region 

Opportunities 

Hydro in Yorkshire Dales (National Park) 

Nidderdale AONB hydro, Harrogate 

Leeming bar food cluster – AD? 

Large wind potential, Hambleton 

Whitby Business Park, North York Moors 

District Heating Study, North York Moors 

District Heating in York Northwest (35 ha) 

Nestle chocolate factory near hospital, York 

District heating in South side, Skipton-in-Craven 

Good grid connection 

5,000kW hydro, Richmondshire 

Some potential for Efstraw 

Energy crops can be used as feedstock for straw combustion, 
co-firing, dedicated biomass plant burning crops, waste wood 

300,000kW potential from Building Integrated Renewables 

Constraints 

Access to capital? 

Local opposition 

Developers can’t engage with members 

Effect of localism bill 

Uncertainty over Feed-in Tariff 

Legacy of ARBRE (acronym?) 

Terms of trade 

Unfamiliar crop for farmers 

Leeds City Region sub-region 

Opportunities 

Wakefield - 2 strategic sites for Anaerobic Digestion (1 subject 
to PFI) 

Multifuel (e.g., Terrybridge, Knottingley, Castleford) 

Local Enterprise Partnership? 

Relationship between LA and communities 

Climate change skills partnerships (£800,000) 

Pellet Mill in Pollington 

Cross boundary opportunities for Pollington with East Riding 

Significant wind potential 

Europe, green investment bank 

Public sector could provide anchor load 

Procurement policies 

Leeds Sewage TW – incinerator? 

Bradford Gasification 

PV on terraced roofs 

DECC low carbon pilots 

Aire Valley EfW 

Food waste collection pilot 
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Landowners enterprise 

Ferrybridge installed dedicated biomass burner. Ferrybridge 
planning a plant that will burn SRF 

Collection of grass clippings 

Strategic need for digesters 

Using transport policy 

Behavioural change 

Revenue from microgeneration 

Constraints 

Risk due to uncertain national policy 

Communication – CCS network 

Partnerships dependent on RDA 

Lack of resource 

Managing transition 

Skills for planners & members (e.g., infrastructure) and LAs 
generating energy 

Cash 

Travel distance for biomass 

MoD radar 

Local opposition 

Aversion to targets – lack of drivers. Lack of understanding 
towards national targets 

PV – loss of employment land  

Airports on wind 17km buffer  

Grid in certain hot spots 

South Yorkshire sub-region 

Opportunities 

Blackburn Meadows biomass station. Meadow Hall (EON). 
Proposed biomass power installation (oil/woodchip). Size 
unknown. No heat customers. Finance an issue. 

Significant wind potential 

Existing Veolia EfW with DH. DH network could be extended. 
There is ongoing study looking into this – linked to a study 
around Sheffield becoming an ESCo. Also numerous existing 

CHP in Sheffield – some studies have looked at connection 
into wider network. Constraints are viability studies and 
finance.  

Sterecycle – waste autoclaved. Thought to be only a waste 
transfer handling station. Where does the processed waste go? 
Is this a potential EfW site? Project team should review Joint 
Waste DPD 

Dearne Valley EcoVision – 2 sites identified for future EfW, 
Cross boundary strategic development initiative. The Dearne 
Valley EcoVision is a potential catalyst project – flagship. Only 
got 1 bidder. All sorts of PFI contracting complications 

Thorpe Marsh Coal Gasification (any potential for renewables 
component?). Hatfield Carbon Capture and storage scheme 
(no renewable link?). Scheme was intended to link to cross 
channel gas pipe line. Apparently this scheme now shelved? 
UK Coal proposed power station for Algreave/Waverline. Is 
there potential for co-firing? 

Look into ROC Power – put in a number of planning 
applications for 1 – 2MW biomass power (CHP) (Vegetable Oil) 

Hickleton Mine Gas scheme. Stakeholders wanted to know if 
could count towards renewables targets – they were arguing 
no different to mining Landfill gas?! 

Civic biomass district heating proposal including Town Hall, 
Library, Offices, Westgate Plaza 1 and 2. 

C5 sites have been identified in City – each with capacity for 2 
– 3 wind turbines. 

Thorne and Hadfield SSSI – understand a wind turbine has 
recently been consented 

Great Hardon Community Wind Farm – 2MW. Origin Energy. 

Local opposition was suggested as the biggest problem in the 
region – community projects have best potential to get buy-in 
and change perceptions. 

Need to consult with British Waterways as well as EA. Thought 
to be reasonable potential from weirs (low head). British 
Waterways have a stake in a small Hydro company. They have 
a delivery/phasing plan. Could tap into this. 

CO2 sense thought there was a study which identifies 4 – 5 
low head potential hydro sites in/around Sheffield. Consult 
EA/BW 

Sheffield Renewables are looking at a Hydro scheme 
(Dam/Weir) on the border of Sheff/Rotherham/Doncaster. 
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Could talk to Peaks National Parks (Bakewell) re potential for 
high head hydro 

No collection of food waste. Green waste is collected. Waste 
goes to Incinerator (Veolia). ‘Sheffield needs to feed its 
incinerator’ 

There is a cluster of food companies around Clay Wheels 
Lane. Perfect site for Anaerobic Digestion? 

What about ‘Prem Doors’ (just off M1) – lots of wood waste. 

Two woodland management groups managing pockets/clusters 
of woodland. These are: White Rose Forest and South York 
Forest Partnership. Good awareness raising. 

A facility burning hazardous waste wood – is there any 
potential for clean up.  

AD plant (PDM) 

Speak to Yorkshire Water – sewage sludge – incinerator 
(Blackburn Meadows) 

Constraints 

C5 wind sites scrapped by new Lib Dem leadership. Focus on 
other types of renewables as part of manifesto pledge. 

Buffer zones around SPA where designation is for birds. The 
Night Jar is the key protected species – should allow 300m 
buffer. 

CAA asked if vertical obstruction been picked up (for aircraft 
take off and land) – is this assumed with DECC constraints? 
Has route radar been considered? NATS dataset? There are 
23 of these radars nationwide – only a finite number of areas 
that are allowed to be blanked out (i.e. wind sites get blanked 
out). 
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Hull and Humber Ports sub 
region 

York and North Yorkshire 
sub region 

Leeds City sub region South Yorkshire sub region 

Viability of renewables in new 
development 

LAs facilitate community 
involvement 

Apply pressure to LAs (e.g., 
projects in partnership with LA) 

Find Sheffield EfW/DH project 
brief. Find out how the 
Sheffield scheme was set 
up/financed. 

 Are there lessons that can be 
learnt for other areas? 

Feasibility study for Doncaster? 
Thought to be less commercial 
buildings in Doncaster. 

Undertake feasibility study for 
power station/DH in Doncaster 

Local policies and strategic 
sites studies 

Funding for feasibility study Adopt targets in partnership 
with LA 

Viability study of Barnsley 
biomass district heating 
proposal (which includes Town 
Hall, Library, Westgate Plaza 1 
and 2) 

Educate communities, 
authorities, and members 
about appropriate technologies  

Training for officers and 
members on technologies and 
statutory consultees 

Capital and asset pathfinder – 
output should have low carbon 
focus 

Determine if there is potential 
for co-firing at proposed 
Algreave/Waverline power 
station in Rotherham 

Skills development to help 
communities deliver schemes 

Sharing expertise between LAs Use eco-settlements as 
exemplars 

Viability of renewables in new 
development 

Hull District Heating Viability 
Study 

Engage with private woodland 
owners 

T A Climate change skills fund Educate communities, and 
authorities about appropriate 
technologies and set up skills 
development programs 

Demonstration schemes/tours Renewable energy 
expert/advice 

Communication to elect 
members (publicly visible 
projects) e.g., streetlighting 

 

Upgrade grid issues, especially 
for offshore wind 

 Energy efficiency  

Apply pressure to LAs (e.g., 
projects in partnership with LA) 

 Transport strategy  

Adopt targets in partnership    
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with LA 

Table 73 Sub regional actions emerging from stakeholder workshop 
 

C.12 Attendance list for stakeholder workshop, 17 November 2010 
No Forename Surname Organisation 

1 Martin  Earle Banks Renewables 

2 Stacey Heppinstall Barnsley Metropolitan Borough Council  

3 Edward Broadhead Bradford Metropolitan District Council  

4 Anna Helley Bradford Metropolitan District Council  

5 Richard  Williamson Bradford Metropolitan District Council  

6 Anna Wodall City of York Council 

7 Jo  Adlard CO2 Sense  

8 Jemma  Benson CO2 Sense  

9 Sian  Watson Craven District Council 

10 Craig  Wilson Craven District Council 

11 Stephanie  Major  East Riding of Yorkshire Council  

12 Lance  Saxby Energy Saving Trust 

13 Sally Armstrong  Environment Agency  

14 Keith Davie  Environment Agency  

15 Gail  Hammond Environment Agency  

16 Tina  Penswick  Government Office Yorkshire and Humber 

17 Bryony Wilford  Hambleton District Council  

18 Linda  Marfitt Harrogate District Council  

19 Philip  Reese  Hull City Council 

20 Thomas  Knowland Leeds City Council 

21 Helen Miller  Leeds City Council 

22 Andy  Haigh Leeds City Region 

23 John Clubb Local Government Yorkshire and Humber  

24 Marta Dziudzi Local Government Yorkshire and Humber 

25 Martin Elliot Local Government Yorkshire and Humber 
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No Forename Surname Organisation 

26 Ruth  Hardingham Local Government Yorkshire and Humber  

27 Mike  Barningham Natural England  

28 Hannah  Boot Natural England  

29 Heather  Rennie  Natural England  

30 James Walsh Natural England  

31 Sarah  Housden North York Moors National Park Authority  

32 Ray  Bryant North Yorkshire County Council 

33 Rachael  Richardson  Ryedale District Council 

34 Kathryn Jukes  Savills  

35 Emma Wells  Sheffield City Council  

36 Tanya  Palmowski  Sheffield City Region  

37 Jenny  Poxon Sheffield City Region 

38 Neville  Ford  Wakefield Metropolitan District Council 

39 Alex  Roberts  Wakefield Metropolitan District Council 

40 Robert  Masheder  West Yorkshire Ecology 

41 Andrew  McCullagh Yorkshire Dales National Park Authority  

42 Gordon McArthur  Yorkshire Forward 

Table 74 Attendance list for stakeholder workshop
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This section identifies sources of funding that 
could assist with the deployment of low carbon 
and renewable energy technologies . It is not 
intended to be an exhaustive list, nor does it 
reach definitive conclusions about which 
mechanisms are most suited to the Yorkshire 
and Humber region. Rather it seeks to provide 
guidance on the opportunities that exist. 
D.1 Renewable Energy Certificates (ROCs) 
The Renewables Obligation requires licensed electricity 
suppliers to source a specific and annually increasing 
percentage of the electricity they supply from renewable 
sources. The Obligation is guaranteed in law until 2037. The 
types of technology and the number of ROCs achieved per 
MWh are outlined in Table 75 below. The value of a ROC 
fluctuates as it is traded on the open market. The average 
value of a ROC in November 2010 was £48.12.73 

Technology ROCs/MWh 

Hydro 1 

Onshore wind 1 

Offshore wind 1.5 

Wave 2 

Tidal Stream 2 

Tidal Barrage 2 

Tidal Lagoon 2 

Solar PV 2 

Geothermal 2 

Geopressure 1 

Landfill Gas 0.25 

Sewage Gas 0.5 

Energy from Waste with CHP 1 

Gasification/Pyrolysis 2 

                                                           
73 Average ROC prices, e-ROC website http://www.e-
roc.co.uk/trackrecord.htm, accessed November 2010 

Anaerobic Digestion 2 

Co-firing of Biomass 0.5 

Co-firing of Energy crops 1 

Co-firing of Biomass with CHP 1 

Co-firing of Energy crop with CHP 1.5 

Dedicated Biomass 1.5 

Dedicated energy crops 2 

Dedicated Biomass with CHP 2 

Dedicated Energy Crops with CHP 2  

Table 75 Value of ROCs for a range of renewable energy technologies 
(Source: Renewable Obligation Certificate (ROC) Banding (DECC 
websites http://chp.defra.gov.uk/cms/roc-banding/, accessed August 
2009) 
 

D.2 Feed-in-tariffs 
A feed-in tariff is a policy mechanism designed to encourage 
the adoption of renewable energy sources. These came into 
legislation in April 2010 for installations not exceeding 5 MW. 
The feed-in-tariffs consist of two elements of payment made to 
generators:  

The first element is a generation tariff that differs by technology 
type and scale, and will be paid for every kilowatt hour (kWh) of 
electricity generated and metered by a generator. This 
generation tariff will be paid regardless of whether the 
electricity is used onsite or exported to the local electricity 
network. 

The second element is an export tariff which will either be 
metered and paid as a guaranteed amount that generators are 
eligible for, or will, in the case of very small generation, be 
assumed to be a proportion of the generation in any period 
without the requirement of additional metering.  

The following low-carbon technologies are eligible: 

• Fuel cells 

• PV & Solar Power 

• Water (including. Waves and tides) 

• Wind 

• Geothermal sources 

Appendix D Funding mechanisms for 
low carbon and renewable energy 
technologies 
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• CHP with an electrical capacity of 50 kW or less 

The electricity produced by these technologies will be bought 
by the utilities at above market prices. These prices will 
decrease over time to reflect the impact of increasing 
installation rates on end prices charged to consumers, the goal 
being to enable industries to “stand alone” at the end of the 
tariff period. 

D.3 Renewable Energy Heat Incentive 
Renewable heat producers of all sizes will receive payments 
for generation of heat.  The payments are intended to give a 
12% rate of return will be 'deemed' rather than metered. There 
is no upper limit to the size of heat equipment eligible under the 
Renewable Heat Incentive and anyone who installs a 
renewable energy system producing heat after July 15th 2009 
is eligible. The following technologies are included in the 
scheme. 

• Air source heat pumps  

• Anaerobic digestion to produce biogas for heat 
production  

• Biomass heat generation and CHP  

• Ground source heat pumps  

• Liquid biofuels (but only when replacing oil-fired 
heating systems)  

• Solar thermal heat and hot water  

• Biogas injection into the grid 

D.4 Allowable Solutions 
While details of how allowable solutions will be administered 
have not yet been made available, early announcement by 
Government indicates a possible cap of around £3000 per 
tonne of annual CO2 savings required.  There will need to be a 
body to administer these funds, to access additional funds and 
prioritise how they should be invested.  Whatever the eventual 
structure that emerges to do this, there will is a need for 
planning bodies to understand the potential opportunities and 
priorities in their area. 

D.5 Salix Finance 
This is a publicly funded company designed to accelerate 
public sector investment in energy efficiency technologies 
through invest to save schemes. Funded by the Carbon Trust, 
Salix Finance works across the public sector including Central 
and Local Government, NHS Trusts and Higher & Further 
Education institutions. It will provide £51.5 million in interest 

free loans, to be repaid over 4 years, to help public sector 
organisations take advantage of energy efficiency technology . 

Salix launched its Local Authority Energy Financing (LAEF) 
pilot scheme in 2004. The success of this programme has 
allowed the pilot to be rolled out into a fully fledged Local 
Authorities programme. The next closing date for applications 
is 1st October 2009. 

D.6 The Community Infrastructure Levy 
The CIL is expected to commence in April 2010 and unlike 
Section 106 contributions can be sought ‘to support the 
development of an area’ rather than to support the specific 
development for which planning permission is being sought. 
Therefore, contributions collected through CIL from 
development in one part of the charging authority can be spent 
anywhere in that authority area.  

D.7 Carbon Emission Reduction Target (CERT) 
The Carbon Emissions Reduction Target (CERT) is a legal 
obligation on the six largest energy suppliers to achieve carbon 
dioxide emissions reductions from domestic buildings in Great 
Britain. Local authorities and Registered Social Landlord’s 
(RSL) can utilise the funding that will be available from the 
energy suppliers to fund carbon reduction measures in their 
own housing stock and also to set up schemes to improve 
private sector housing in their area. 

The main different types of measures that can receive funded 
under CERT are: 

• Improvements in energy efficiency. 

• Increasing the amount of electricity generated or heat 
produced by microgeneration. 

• Promoting community heating schemes powered 
wholly or mainly by biomass (up to a size of three 
megawatts thermal). 

• Reducing the consumption of supplied energy, such 
as behavioural measures. 

D.8 Section 106 Agreements 
Section 106 agreements are planning obligations in the form of 
funds collected by the local authority to offset the costs of the 
external effects of development, and to fund public goods 
which benefit all residents in the area.  

D.9 The Community Energy Saving Programme 
This is a £350million programme for delivering “whole house” 
refurbishments to existing dwellings through community based 
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projects in defined geographical areas. This will be delivered 
through the major energy companies and aims to deliver 
substantial carbon reductions in dwellings by delivering a 
holistic set of measures including solid wall insulation, 
microgeneration, fuel switching and connection to a district 
heating scheme. Local authorities are likely to be key delivery 
partners for the energy companies in delivering these 
schemes.  

The Community Sustainable Energy Programme has two grant 
initiatives. Both are only available to not-for-profit community 
based organisations in England.  

D.10 Prudential borrowing and bond financing 
The Local Government Act 2003 empowered Local Authorities 
to use unsupported prudential borrowing for capital investment. 
It simplified the former Capital Finance Regulations and allows 
councils flexibility in deciding their own levels of borrowing 
based upon its own assessment of affordability. The framework 
requires each authority to decide on the levels of borrowing 
based upon three main principles as to whether borrowing at 
particular levels is prudent, sustainable and affordable. The key 
issue is that prudential borrowing will need to be repaid from a 
revenue stream created by the proceeds of the development 
scheme, if there is an equity stake, or indeed from other local 
authority funds (e.g. other asset sales). 

Currently the majority of a council’s borrowing, will typically 
access funds via the ‘Public Works Loan Board’. The Board's 
interest rates are determined by HM Treasury in accordance 
with section 5 of the National Loans Act 1968. In practice, rates 
are set by Debt Management Office on HM Treasury’s behalf in 
accordance with agreed procedures and methodologies. 
Councils can usually easily and quickly access borrowing at 
less than 5%. 

The most likely issue for local authorities will be whether or not 
to utilise Prudential Borrowing, which can be arranged at highly 
competitive rates, but remains ‘on-balance sheet’ or more 
expensive bond financing which is off-balance sheet and does 
not have recourse to the local authority in the event of default. 

D.11 Best Value 
Local authorities have the right to apply conditions to sales of 
their own land, whereby a lower than market value sale price is 
agreed with the developer in return for a commitment to meet 
higher specified sustainability standards. Rules governing this 
are contained within the Treasury Green Book which governs 
disposal of assets and in within the Best Value - General 
Disposal Consent 2003 'for less than best consideration' 

without consent. It is our understanding that undervalues 
currently have a cap of £2 million without requiring consent 
from Secretary of State. 

D.12 Local Asset-Backed Vehicles 
LABVs are special purpose vehicles owned 50/50 by the public 
and private sector partners with the specific purpose of 
carrying out comprehensive, area‐based regeneration and/or 
renewal of operational assets. In essence, the public sector 
invests property assets into the vehicles which are matched in 
case by the private sector partner. 

The partnership may then use these assets as collateral to 
raise debt financing to develop and regenerate the portfolio. 
Assets will revert back to the public sector if the partnership 
does not progress in accordance with pre-agreed timescales 
through the use of options. 

Control is shared 50/ 50 and the partnership typically runs for a 
period of ten years. The purpose and long term vision of the 
vehicle is enshrined in the legal documents which protect the 
wide economic and social aims of the public sector along with 
pre-agreed business plans based on the public sector’s 
requirements. 

The first generation of LABVs were largely predicated on a 
transfer of assets from the public sector to a 50/50 owned 
partnership vehicle in which a private sector developer/investor 
partner invested the equivalent equity usually in cash. The 
benefits were in some instances compelling. 

This transfer of assets suited the public sector given yields and 
prices had never been stronger. There is now a need for a 
second generation of LABVs that deliver many of the 
recognised benefits of LABVs as set out above but protect the 
public sector from selling ‘the family silver’ at the bottom of the 
market. 

The answer may lie in LABV Mark 2 – a new model that is 
emerging based on the use of property options that will act as 
incentives. A better acronym would be LIBVs (Local Incentive 
Backed Vehicle) in which the public sector offers options on a 
package of development and investment sites in close ‘place-
making’ proximity. The private sector partner is procured, a 
relationship built, initial low cost ‘soft’ regeneration is 
commenced such as; understanding the context, local 
consultation, masterplanning, site specific planning consents 
etc. Thereafter, as and when the market returns, the sites and 
delivery process will be ready to respond, options will be 
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exercised, ownership transferred and a price paid that reflects 
the market at the time. 

D.13 Green Renewable Energy Fund 
An example of this is operated by EDF. Customers on the 
Green Tariff pay a small premium on their electricity bills which 
is matched by EDF and used to help support renewable energy 
projects across the UK.  

This money is placed in the Green Fund and used to award 
grants to community, non-profit, charitable and educational 
organisations across the UK. 

The Green Fund awards grants to organisations who apply for 
funds to help cover the cost of renewable energy technology 
that can be used to produce green energy from the sun, wind, 
water, wood and other renewable sources. 

Funding will be provided to cover the costs associated with the 
installation of small-scale renewable energy technology and a 
proportion of the funding requested may be used for 
educational purposes (up to 20%). Funding may also be 
requested for feasibility studies into the installation of small-
scale renewable energy technology.  

There is no minimum value for grants, with a maximum of 
£5,000 for feasibility studies, and £30,000 for installations. All 
kinds of small-scale renewable technologies are considered. 
The closing dates for the applications usually fall on the 28th 
February and the 31st August.  

D.14 Intelligent Energy Europe 
The objective of the Intelligent Energy - Europe Programme 
aims to contribute to secure, sustainable and competitively 
priced energy for Europe.  It covers action in the following 
fields: 

- Energy efficiency and rational use of resources (SAVE)  

- New and renewable energy resources (ALTENER)  

- Energy in transport (STEER) to promote energy 
efficiency and the use of new and renewable energies sources 
in transport 

The amount granted will be: up to 75% of the total eligible 
costs for projects and the project duration must not exceed 3 
years. 

D.15 Merchant Wind Power 
A scheme of this type is operated by Ecotricity who build and 
operate wind turbines on partner sites. Ecotricity take on all the 
capital costs of the project, including the turbine itself, and also 

conducts the feasibility, planning, installation, operation and 
maintenance of the wind turbines.  Merchant Wind Power 
partners agree to purchase the electricity from the turbine and 
in return receive a dedicated supply of green energy at 
significantly reduced rates. 

Partnerships for Renewables is a company that has been set 
up to deliver turbines on public sector land. In return for a 
turbine the recipient receives an annual return on its 
investment. Importantly, installation would be limited to local 
authority owned land.  

D.16 Energy Saving Trust Low Carbon Communities 
Challenge  

Local authorities can apply for up to £500,000 for energy 
efficiency and renewable energy measures across their 
locality. This could help deliver carbon-saving projects such as 
area-based insulation schemes or community renewables, The 
two year programme will provide financial and advisory support 
to 20 'test-bed' communities in England, Wales and Northern 
Ireland, support inward investment and foster community 
leadership. The programme is open to local authorities and 
community groups and the Challenge is focused on 
communities already taking action, or facing change in the area 
as a result of climate change and those looking to achieve 
deep cuts in carbon over the long term. 

The programme will provide around £500,000 capital funding 
(up to 10% can be spent on project management). The 
timescale on the scheme is short with the capital money 
needing to be spent very soon. The challenge will be run in two 
phases with applicants able to apply for either of them. Phase 
1 will be for green 'exemplar' communities that have already 
integrated community plans to tackle climate change and 
Phase 2 is for communities already taking some action or 
facing change in their area. All applicants are required to 
register interest by 12 noon on Wednesday 28th October 2009. 

D.17 Biomass Grants 
If grown on non-set-aside land then energy crops are eligible 
for £29 per hectare under the Single Farm Payment rules (set-
aside payments can continue to be claimed if eligible). The 
Rural Development Programme for England’s Energy Crops 
Scheme also provides support for the establishment of SRC 
and miscanthus. Payments are available at 40% of actual 
establishment costs, and are subject to an environmental 
appraisal to help safeguard against energy crops being grown 
on land with high biodiversity, landscape or archaeological 
value. 
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D.18 Local Authorities Carbon Management Programme 
Through the Local Authority Carbon Management Programme, 
the Carbon Trust provides councils with technical and change 
management guidance and mentoring that helps to identify 
practical carbon and cost savings. The primary focus of the 
work is to reduce emissions under the control of the local 
authority such as buildings, vehicle fleets, street lighting and 
waste. 

Participating organisations are guided through a structured 
process that builds a team, measures the cost and carbon 
baseline (carbon footprint), identifies projects and pulls 
together a compelling case for action to senior decision 
makers. Carbon Trust consultants are on hand throughout the 
ten months. Direct support is provided through a mixture of 
regional workshops, teleconferences, webinars and national 
events. 

The programme could provide a useful mechanism for the 
Council to address its carbon emissions of which energy 
planning and delivery will be an important part. 

D.19 2020 European Fund for Energy, Climate Change 
and Infrastructure - Marguerite Fund 

The target volume of the fund is EUR 1.5 billion. The fund’s 
investment policy is geared towards financing projects which 
contribute to achieving European key priorities in the transport 
and energy sectors. Projects related to all kinds of renewables 
will be examined including wind (onshore and offshore), solar, 
geothermal, biomass, biogas, hydro, and waste-to-energy. The 
fund will however not invest in pilot projects deploying 
experimental or non-tested technologies. Biofuels are not 
specifically contemplated in the investment strategy at the 
present stage. 

D.20 JESSICA 
The Joint European Support for Sustainable Investment in City 
Areas (JESSICA) is a policy initiative of the European 
Commission and European Investment Bank that aims to 
support Member States to exploit financial engineering 
mechanisms to bring forward investment in sustainable urban 
development in the context of cohesion policy. 

Under proposed new procedures, Managing Authorities in the 
Member States, which in the case of the UK is the RDAs, will 
be allowed to use some of their Structural Fund allocations, 
principally those supported by ERDF, to make repayable 
investments in projects forming part of an ‘integrated plan for 
sustainable urban development’ to accelerate investment in 
urban areas. The investments may take the form of equity, 

loads and/ or guarantees and will be delivered to projects via 
Urban Development Funds (UDFs) and, if required, Holding 
Funds (HF). The fund will recycle monies over time and series 
of projects. 

D.21 European Regional Development Fund 
The European Regional Development Fund (ERDF) helps 
stimulate economic development and regeneration in the least 
prosperous regions of the European Union. 

For 2007-13, the department for Communities and Local 
Government has transferred responsibility for managing and 
administering ERDF programmes to RDAs. All European funds 
need to be matched by, at the least, an equivalent sum from 
non-European sources. 

D.22 ELENA 
The European Local Energy Assistance facility, ELENA, can 
cover up to 90% of the costs associated with technical 
assistance for preparing large sustainable investment 
programmes. It aims to help cities and regions implement 
viable investment projects in the areas of energy efficiency; 
renewable energy sources and sustainable urban transport. 

The technical assistance can be provided for development of 
feasibility and market studies, structuring of programmes, 
business plans, energy audits, preparation of tendering 
procedures and contractual arrangements, and programme 
implementation units and include any other assistance 
necessary for the development of Investment Programmes. 
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Details of the renewable energy installations in 
the Yorkshire and Humber region above 1MW 
that are operational, have planning consent or 
are in the planning system are provided below. 
E.1 Wind Energy 
 

 

 

 

Type Status Name Local authority  Capacity (MW) 

Wind Consented Blackstone Edge Wind Farm Barnsley 7.0 

Wind Consented Todmorden Moor  Wind Farm Calderdale 15.0 

Wind Consented Hampole Wind Farm Doncaster 8.0 

Wind Consented Tickhill  Wind Farm Doncaster 5.0 

Wind Consented Tween Bridge Windfarm Doncaster 66.0 

Wind Consented Burton Pidsea Wind Farm East Riding of Yorkshire 9.0 

Wind Consented Goole Fields  Wind Farm East Riding of Yorkshire 32.0 

Wind Consented Hall Farm  Wind Farm East Riding of Yorkshire 24.0 

Wind Consented Sanction Hill  Wind Farm East Riding of Yorkshire 10.0 

Wind Consented Sixpenny Wood  Wind Farm East Riding of Yorkshire 30.0 

Wind Consented Sober Hill Wind Farm East Riding of Yorkshire 15.0 

Wind Consented Sunderland Farm  Wind Farm East Riding of Yorkshire 20.7 

Wind Consented Tedder Hill  Wind Farm East Riding of Yorkshire 6.0 

Wind Consented Twin Rivers  Wind Farm East Riding of Yorkshire 28.0 

Wind Consented Withernwick  Wind Farm East Riding of Yorkshire 22.5 

Wind Consented Bullamoor  Wind Farm Hambleton 12.0 

Wind Consented Keadby  Wind Farm North Lincolnshire 85.0 

Wind Consented Penny Hill Lane  Wind Farm Rotherham 19.8 

Wind Consented Rusholme  Wind Farm Selby 24.0 

Wind Operational Hazlehead Wind Farm Barnsley 6.0 

Wind Operational Royd Moor  Wind Farm Barnsley 5.9 

Wind Operational Spicer Hill Wind Farm Barnsley 6.9 

Wind Operational Crook Hill Wind Farm Calderdale 12.5 

Wind Operational Ovenden Moor  Wind Farm Calderdale 9.2 

Wind Operational Chelker Reservoir Wind Turbine Craven 1.3 

Wind Operational Red House / Gedney Marsh Wind Farm Doncaster 12.0 

Wind Operational Lisset Airfield  Wind Farm East Riding of Yorkshire 30.0 

Wind Operational Loftsome Bridge STW Wind Turbines East Riding of Yorkshire 2.6 

Appendix E Existing renewable 
energy capacity 
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Wind Operational Out Newton  Wind Farm East Riding of Yorkshire 9.0 

Wind Operational Saltend STW Wind Turbine East Riding of Yorkshire 1.3 

Wind Operational Knabs Ridge  Wind Farm Harrogate 16.0 

Wind Operational Croda Chemicals Wind Turbine Kingston Upon Hull, City of 2.0 

Wind Operational Bagmoor  Wind Farm North Lincolnshire 20.0 

Wind Operational Advanced Manufacturing Research 
Centre Wind Turbines 

Rotherham 2.6 

Wind Operational Loscar Farm  Wind Farm Rotherham 3.9 

Wind Operational Marr  Wind Farm Selby 12.0 

Wind Planning Norton Wind Farm Doncaster 4.0 

Wind Planning Aire & Calder Wind Farm East Riding of Yorkshire 45.0 

Wind Planning Celcon Blocks Ltd East Riding of Yorkshire 2.3 

Wind Planning Spalding Common  Wind Farm East Riding of Yorkshire 16.1 

Wind Planning Spaldington Airfield East Riding of Yorkshire 10 

Wind Planning Melmerby Wind Farm Harrogate 17.5 

Wind Planning Dearne Head Wind Farm Kirklees 10.0 

Wind Planning Mars Petcare Wind Turbine Kirklees 2.0 

Wind Planning Caverns  Wind Farm North East Lincolnshire 12.5 

Wind Planning Saxby Wold  Wind Farm North Lincolnshire 40.5 

Wind Planning Aske Moor Wind Farm Richmondshire 14.8 

Wind Planning Heslerton Wind Farm Ryedale 32.5 

Wind Planning Bishopwood Wind Farm Selby 17.5 

Wind Planning Cleek Hall  Wind Farm Selby 15.0 

Wind Planning Wood Lane  Wind Farm Selby 32.2 
Wind Off Shore Consented Humber Gateway  Wind Farm  - 300 

Wind Off Shore Planning Westernmost Rough  Wind Farm  - 245 

Wind Off Shore Potential site Dogger Bank Wind Farm  - 13,000 

Wind Off Shore Potential site Hornsea Wind Farm  - 4,000 

Table 76 Current and proposed commercial scale wind farms (over 1MW) in Yorkshire and Humber. “Current” refers to facilities that are 
operational or have planning consent. “Proposed” refers to facilities currently in the planning system or sites that have been flagged as having 
potential. 
 

E.2 Hydro Energy 
Type Status Name Local authority  Capacity (MW) 

Hydro Operational Aiskew Watermill Hambleton 0.027 

Hydro Operational Armitage Bridge Wakefield 0.06 

Hydro Consented Bainbridge Richmondshire 0.045 
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Hydro Operational Bonfield Ghyll Ryedale 0.001 

Hydro Operational Esholt STW Bradford 0.18 

Hydro Operational Ewden STW Sheffield 0.275 

Hydro Operational Garnett Hydro Leeds 0.15 

Hydro Operational Gayle Mill Richmondshire 0.0207 

Hydro Operational Gibson Mill Calderdale 0.009 

Hydro Planning Grange Farm Harrogate 0.45 

Hydro Operational Grassington Craven 0.006 

Hydro Operational Greenholme Mills Bradford 0.392 

Hydro Planning Halton Gill Craven 0.33 

Hydro Operational High Corn Mill Craven 0.0120 

Hydro Operational Howsham Mill Ryedale 0.024 

Hydro Planning Jordan Dam  Rotherham 0.1 

Hydro Planning Kelham Island Sheffield 0.025 

Hydro Consented Kirkthorpe Hydro Scheme Wakefield 0.38 

Hydro Consented Linton Lock Hambleton 1.0 

Hydro Operational Lowna Mill Ryedale 0.0026 

Hydro Operational Loxley STW Sheffield 0.22 

Hydro Operational Newby Hall Harrogate 0.083 

Hydro Planning Ruswarp Weir Scarborough 0.05 

Hydro Operational Settle Bridge End Mill Craven 0.0480 

Hydro Operational Tanfield Mill Hambleton 0.036 

Hydro Operational Thurgoland Mill Barnsley 0.00723 

Hydro Operational Yore Mill Barnsley 0.0023 

Table 77 Current hydro installations in Yorkshire and Humber. “Current” refers to facilities that are operational or have planning consent. 
“Proposed” refers to facilities currently in the planning system or sites that have been flagged as having potential. 
 

E.3 Biomass Energy 

 

Type Status Name Local authority  Capacity (MW) 

Biomass Consented Briar Hill Farm Doncaster 8.0 

Biomass Consented Game Slack Farm East Riding of Yorkshire 12.0 

Biomass (straw) Consented Tansterne Straw-Burning Power Station East Riding of Yorkshire 10.0 

Biomass (straw) Consented Tesco Distribution Centre, Goole East Riding of Yorkshire 5.7 

Biomass Consented Helius Energy Biomass Plant North East Lincolnshire 65.0 

Biomass Consented Victory Mill Ryedale 6.0 

Biomass Consented Blackburn Meadows Biomass Plant Sheffield 25.0 

Biomass Consented Harewood Whin York 2.5 

Biomass Operational Sandsfield Gravel East Riding of Yorkshire 2.5 
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Biomass Operational South View Farm Ryedale 2.0 

Biomass Operational John Smiths Brewery Selby 4.7 

Biomass (straw) Planning Brigg Energy Resource Centre North Lincolnshire 40.0 

Biomass Planning Drax Heron North Lincolnshire 290.0 

Biomass Planning Drax Ouse Selby 290.0 

Biomass Planning Pollington Energy Park Selby 56.0 

Table 78 Current and proposed biomass installations (over 1MW) in Yorkshire and Humber. “Current” refers to facilities that are operational or 
have planning consent. “Proposed” refers to facilities currently in the planning system or sites that have been flagged as having potential. 
 

E.4 Energy from Waste 

 

Type Status Name Local authority  Capacity (MW) 

AD Consented Selby Renewable Energy Park Selby 8.0 

AD Operational ReFood Energy from Waste Doncaster 2.0 

AD Operational Kirkburn East Riding of Yorkshire 2.0 

EfW Consented Energos Bradford 14.9 

EfW Consented Kirk Sandall Energy Recovery Facility Doncaster 9.5 

EfW Consented Saltend Energy from Waste Facility Kingston Upon Hull, City of 20.0 

EfW Operational Huddersfield Incinerator Kirklees 10.0 

EfW Operational NewLincs North East Lincolnshire 6.0 

EfW Operational Sheffield Energy Recovery Facility Sheffield 20.0 

EfW (poultry litter) Operational Glanford Power Station North Lincolnshire 14.0 

EfW Planning Hampole Quarry Incinerator Doncaster 2.0 

EfW Planning Allerton Waste Recovery Park Harrogate 25.0 

EfW Planning Skelton Grange Energy Recovery Facility Leeds 21.0 

EfW Planning Ferrybridge "C" Wakefield 100.0 

Sewage Gas Operational Esholt Bradford 1.2 

Sewage Gas Operational Hull WWTW East Riding of Yorkshire 1.5 

Sewage Gas Operational Mitchell Laithes Kirklees 1.4 

Table 79 Current and proposed energy from waste installations (over 1MW) in Yorkshire and Humber. “Current” refers to facilities that are 
operational or have planning consent. “Proposed” refers to facilities currently in the planning system or sites that have been flagged as having 
potential. 
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The table below summarises the current proposals for how Waste Disposal Authorities in the region will deal with residual MSW.  

 Local authority Waste 
respon-
sibility 

Total 
MSW 
2009/10 
(tonnes) 

Procurement status 

1 Bradford Unitary 262,000 Interim contract preferred bidder is Waddingtons-Yorwaste (cancelled). 

Partnership out to tender for long-term residual waste management contract – 
down to 2 bidders, Earth Tech/Skanska and Shanks 

Calderdale Unitary 83,000 

2 Barnsley Unitary 116,000 Each has separately prepared waste management strategies and a Joint Strategic 
Waste Development Plan Document published in 2010 for waste management 
until 2026.  

3 procurements: Interim Treatment (Rotherham); Treatment & Disposal PFI 
(Barnsley); HWRC (Doncaster, awarded to WRG) 

Partnership to tender for long term residual waste treatment contract – down to 2 
bidders, Shanks/SSE and Sita.  

Preferred bidder is expected to be named in April 2011. 

Doncaster Unitary 167,000 

Rotherham Unitary 122,000 

3 East Riding of Yorkshire Unitary 196,000 Partnership has a long term integrated waste management contract with WRG until 
2024 but “contractual problems in recent years” means that the Councils will re-
procure the contract in 2013. WRG will continue to carry out waste services 
for the councils until 2013. 

Proposed WRG EfW plant at Saltend has planning consent but its future is 
uncertain.74 

Kingston  upon Hull, City 
of 

Unitary 139,000 

4 Kirklees Unitary 219,000 Has a 25 year integrated waste management contract with SITA which began in 
1998, based around EfW. This is the existing Huddersfield energy recovery facility. 

5 Leeds Unitary 336,000 Out to tender for long-term residual waste management contract - down to 2 
bidders, based around EfW; final 2 bidders are Veolia Environmental Services 
(proposing a 190,000 tonnes/year incinerator on site of former wholesale market in 
Cross Green) and the Aire Valley Environmental consortium (proposing a 230,000 
tonne incinerator on site of Knostrop waste water treatment, Cross Green) 

Decision due in February 2011 

6 North East Lincolnshire Unitary 84,000 Have a long term integrated waste management contract until 2024 with Tiru, 
based around EfW. This is the existing Newlincs energy recovery facility in 
Grimbsy. Preferred approach is to build a second CHP facility on the same site. 

Biffa Singleton based on gasification, WRG on MBT. 

7 North Lincolnshire Unitary 98,000 Partnership out to tender for long term residual waste management contract – 

                                                           
74 Saltend energy-from-waste facility will not go ahead, MRW website, accessed January 2011 http://www.mrw.co.uk/news/saltend-energy-from-
waste-facility-will-not-go-ahead/8610103.article 
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down to 2 bidders,  

8 Sheffield Unitary 226,000 Have long term integrated contract with Veolia Environmental, based around EfW 
including district heating. This is the existing Sheffield energy recovery facility. 

9 Wakefield Unitary 174,000 Out to tender for long-term integrated waste management contract, with preferred 
bidder appointed as Babcock/ VT Group in 2007, based around MBT, autoclaves. 
However Babcock are understood be reconsidering their position on the 
procurement process. 

10 York Unitary 106,000 Long-term 25 year residual MSW contract  awarded to AmeyCespa in December 
2010.  

Technologies include AD and EfW incineration at Allerton Waste Recovery Centre 
in Harrogate, expected to be operational from 2014 if planning consent is received. 

North Yorkshire Disposal 355,000 

Table 80 MSW procurement status in Yorkshire and Humber (Source: State of the nation briefing: waste and resource management, ICE) 
 

E.5 Energy generation from landfill 

 
Type Status Name Local authority  Capacity (MW) 
Landfill Consented Parkwood Power Plant Sheffield 8.0 

Landfill Operational Manywells Quarry- A Bradford 1.0 

Landfill Operational ATLAS POWER Calderdale 1.1 

Landfill Operational Skibeden Landfill Site Craven 1.1 

Landfill Operational BOOTHAM LANE Doncaster 1.3 

Landfill Operational Bootham Lane, Phase II  A, C Doncaster 1.4 

Landfill Operational Levitt Hagg Generation - A,C Doncaster 1.1 

Landfill Operational Scabba Wood Generation - A Doncaster 2.8 

Landfill Operational Skelbrooke 2 - A Doncaster 2.1 

Landfill Operational Carnaby Generator East Riding of Yorkshire 1.4 

Landfill Operational Gallymoor East Riding of Yorkshire 1.4 

Landfill Operational ALLERTON PARK Harrogate 1.0 

Landfill Operational Honley Wood - A Kirklees 1.0 

Landfill Operational HOWDEN CLOUGH ROAD Kirklees 1.9 

Landfill Operational Soothills Landfill Kirklees 1.0 

Landfill Operational Gamblethorpe Landfill Leeds 1.1 

Landfill Operational PECKFIELD QUARRY Leeds 4.1 

Landfill Operational Skelton Grange - A, C Leeds 3.1 

Landfill Operational IMMINGHAM LANDFILL North East Lincolnshire 1.0 

Landfill Operational New Crosby Warren North Lincolnshire 1.4 

Landfill Operational PG2 BOLAM POWER GENERATION North Lincolnshire 1.0 

Landfill Operational Winterton North Lincolnshire 3.0 

Landfill Operational Meadow Hall Power Rotherham 1.1 

Landfill Operational Roxby Gas to Energy - A, C, D  Scarborough 8.5 
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Landfill Operational SEAMER CARR Scarborough 1.5 

Landfill Operational BARNSDALE BAR LANDFILL Selby 1.4 

Landfill Operational Parkwood Power Plant  - D Sheffield 2.5 

Landfill Operational Darrington - North Wakefield 4.0 

Landfill Operational Long Lane Landfill Site Wakefield 2.5 

Landfill Operational Welbeck Power Wakefield 8.0 

Landfill Operational Harewood Whin York 6.6 

Table 81 Current and proposed landfill sites (over 1MW) in Yorkshire and Humber. “Current” refers to facilities that are operational or have 
planning consent. “Proposed” refers to facilities currently in the planning system or sites that have been flagged as having potential. 
 

E.6 District heating networks 
Local authority Type of system Description postcode 

Barnsley Boiler house Sheffield Road Flats S70 4NW 

Barnsley Boiler house 500 kW scheme for the council depot, Smithies Lane Depot S71 1NL 

Barnsley Boiler house Westgate Plaza One S70 2DR 

Barnsley Boiler house Town Hall S70 2TA 

Barnsley Boiler house Digital Media Centre S70 2JW 

Bradford -  No information received   

Calderdale - None   

Craven -  No information received   

Doncaster Boiler house Doncaster College DN1 2RF 

Doncaster Boiler house Balby BridgeMilton Court, St James Court & Stirling Day Centre  DN1 3QG 

Doncaster Boiler house Trafalgar House DN6 8BS 

Doncaster Boiler house Sheep Dip Lane  DN7 4AU 

Doncaster Boiler house Adwick Town Hall DN6 7DR 

Doncaster Boiler house Marlborough House DN6 0LN 

Doncaster Boiler house Circuit House DN6 7TE 

Doncaster Boiler house Victoria Court DN5 0HA 

Doncaster Boiler house Woodlands Market Square DN6 7SS 

Doncaster Boiler house Ennerdale DN2 8QR 

Doncaster Boiler house 71 Skellow Road  DN6 8HP 

East Riding - None   

Hambleton Boiler house  No information received   
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Harrogate Community Town Centre HG1 2WH 

Kingston Upon Hull, City of Boiler house Boothferry Flats Boilerhouse DN14 6BB 

Kingston Upon Hull, City of Boiler house Melville St Flats Boilerhouse HU1 2QJ 

Kirklees -  No information received  - 

Leeds Community Leeds General Infirmary  LS1 3EX 

Leeds Community University of Leeds LS2 9JT 

North East Lincolnshire -  No information received  - 

North Lincolnshire -  No information received  - 

Richmondshire -  No information received  - 

Rotherham Boiler house Arbour Drive Boiler House S66 9DU 

Rotherham Boiler house Ascension Close Boiler House (Model Village) S66 7HQ 

Rotherham Boiler house Beeversleigh S65 2AD 

Rotherham Boiler house Conery Close Boiler House (Vale Road) S65 4ES 

Rotherham Boiler house Elizabeth Parkin Boiler House S65 4LF 

Rotherham Boiler house Florence Avenue Boiler House (Mansfield Road) S26 4RL 

Rotherham Boiler house Greasbrough - District Heating S61 4RB 

Rotherham Boiler house Hurley Croft Boiler House S63 6BN 

Rotherham Boiler house Langdon Walk Boiler House S61 3QF 

Rotherham Boiler house Manor Lodge Boiler House S2 1UH 

Rotherham Boiler house Mark Grove Boiler House S66 2UZ 

Rotherham Boiler house Mason Avenue Boiler House S62 6DB 

Rotherham Boiler house St Anns - Boiler House S65 1DA 

Rotherham Boiler house Swinton Fitzwilliam Estate Boiler House S64 8HF 

Rotherham Boiler house The Grange Boiler House  - 

Rotherham Boiler house Tickhill Road Boiler House (Glencairne Court) S66 7NQ 

Rotherham Boiler house Vine Close Boiler House S60 1JN 

Rotherham Boiler house Woodland Drive Boiler House (Narrow Lane) S25 4JT 

Ryedale - None  - 

Scarborough -  No information received  - 

Selby -  No information received  - 
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Sheffield Community Sheffield District Heating Network S1 2BG 

Wakefield Boiler house St Swithins Court, Ferry Lane in Stanley WF3 4QA 

York - None  - 

Table 82 District heating networks in Yorkshire and Humber 

 

243 of 374



 

 

 

 

 

 

 

 

 

 

 

Part II: Managing Landscape Change February 2012 
 

244 of 374



 Environment  North Yorkshire and York  February 2012 
 
 

 

Managing Landscape 
Change:  
Renewable & Low Carbon Energy 
Developments – a Landscape Sensitivity 
Framework for North Yorkshire and York 
 

245 of 374



 

 

Prepared by: MW ....................................................... Checked by: NB ...................................................................  
 Mark Welsby Nigel Buchan 
 Senior Landscape Architect Consultant Landscape Architect 
 
 
Approved by: SW ........................................................ 
 Stephen Ward 
 Regional Director 
 
 
 
 

Rev No Comments Checked by Approved 
by 

Date 

1 Issued in Draft for comment by the steering group MW SW 25-09-11 
2 Amendments following client comment MW SW 15-11-11 
3 Amendments following re-issue and client comment MW SW 19-01-12 
4 Final amendments following client comment MW SW 28-02-12 

 
 
 
Lynnfield House, Church Street , Altrincham, Cheshire, WA14 4DZ 
Telephone: 0161 927 8200     Website: http://www.aecom.com 
 
Job No 60147118  Date Created   February 2012 
 
 
This document has been prepared by AECOM Limited for the sole use of our client (the “Client”) and in accordance with 
generally accepted consultancy principles, the budget for fees and the terms of reference agreed between AECOM Limited and 
the Client. Any information provided by third parties and referred to herein has not been checked or verified by AECOM Limited, 
unless otherwise expressly stated in the document. No third party may rely upon this document without the prior and express 
written agreement of AECOM Limited. 
 
f:\data\env bids\landscape proposals\n yorks r&lce\nyy landscape sensitivity framework february 2012_finaldraft_28-02-12.docx 
 

246 of 374



 

 

Glossary of Terms ....................................................................................................................................................... 2 

How to Use this Sensitivity Framework .................................................................................................................... 4 
PURPOSE OF THIS FRAMEWORK ................................................................................................................. 4 
SCOPE OF THIS FRAMEWORK ...................................................................................................................... 4 
WHERE TO GO… ............................................................................................................................................. 5 

1 Introduction ...................................................................................................................................................... 7 

2 Guidance and Policy Context ....................................................................................................................... 11 
2.1 National Planning Policy Guidance ..................................................................................................... 11 
2.1.1 Nationally Significant Infrastructure Projects ...................................................................................... 12 
2.2 Regional Policy Context ...................................................................................................................... 12 
2.3 Local Policy Context ............................................................................................................................ 13 
2.3.1 Examples from North Yorkshire and York Sub-Region ...................................................................... 13 
2.3.2 Examples from the Rest of the UK ...................................................................................................... 14 
2.4 Landscape Character: Context ........................................................................................................... 15 
2.4.1 European Landscape Convention (ELC) ............................................................................................ 15 
2.4.2 Landscape Character in North Yorkshire and York ............................................................................ 16 

3 A Framework for the Application of Landscape Sensitivity in Policy Development and Decision 
Making for RLCE ............................................................................................................................................ 18 
3.1 How to Use this Framework ................................................................................................................ 18 
3.2 Policy Development ............................................................................................................................ 20 
3.2.1 Potential Uses for the Appraisal Methodology in Policy Development ............................................... 22 
3.2.2 An Example from North Yorkshire and York ....................................................................................... 23 
3.3 Development Management ................................................................................................................. 26 
3.3.1 Potential Uses for the Appraisal Methodology in Development Management .................................... 28 
3.4 Introduction to Key References, Concepts and Tools ........................................................................ 30 
3.4.1 Key References ................................................................................................................................... 30 
KR1:  The Energy Opportunities Study ......................................................................................................... 30 
KR2: The Sensitivity Study ........................................................................................................................... 34 
KR3:  The Character Study ........................................................................................................................... 37 
3.4.2 Key Concepts ...................................................................................................................................... 39 
3.5 Signposting to Existing Guidance ....................................................................................................... 44 
3.5.1 Landscape Specific Guidance ............................................................................................................ 44 
3.5.2 RLCE Specific Guidance in Relation to Landscape ............................................................................ 44 
3.5.3 Other Relevant Guidance .................................................................................................................... 46 
3.6 Appraisal Methodology Tools .............................................................................................................. 48 

4 Case Studies .................................................................................................................................................. 53 
4.1 Introduction.......................................................................................................................................... 53 
4.1.1 Vale of Mowbray ................................................................................................................................. 55 
4.1.2 The Humberhead Levels ..................................................................................................................... 56 

Appendix A:  Appraisal Methodology Tools .......................................................................................................... 59 
T1 Landscape Sensitivity to Commercial Scale Wind, Overlaid with Energy Opportunity Mapping for 

Commercial Scale Wind ...................................................................................................................... 60 
T2 List of Typical Landscape Effects of RLCE Development Types........................................................ 61 
T3 Guidance on Assessing of the Typical Scale of Effects of RLCE Development ................................. 62 
T4 Guidance on Cross Boundary Effects on Multiple Landscape Character Areas or Types ................. 63 

Table of Contents 

247 of 374



 

 

T5 Landscape Character and Sensitivity Mapping................................................................................... 64 
T6 Map of Existing RLCE Installations in NY&Y and Surrounding Areas ................................................ 65 
T7 Checklist of Typical Information to be Provided in a Planning Application ......................................... 66 

Appendix B: Appraisal Methodology Pro-Forma ................................................................................................... 67 
 
 
 
 
 
 

 
 
  
Above: NYMNPA / photograph of Boulby Cliffs by Mike Kipling 
Cover Image: NYMNPA / photograph of farmed landscape in North York Moors National Park by Mike Kipling 

248 of 374



AECOM                     Managing Landscape Change: Renewable & Low Carbon Energy Developments – a Landscape Sensitivity Framework for North Yorkshire and York 2 
 
Capabilities on project: 
Environment 

 

 
RLCE – Renewable and Low Carbon Energy 
 
Landscape character – The distinct and recognisable pattern of elements that occurs consistently in a particular 
type of landscape and how this is perceived by people. It reflects particular combinations of geology, landform, soils, 
vegetation, land use and human settlement. It creates the particular sense of place of different areas of the 
landscape. 

 
Landscape quality (or condition) – A term based on judgements about the physical state of the landscape, and 
about its intactness, from visual, functional and ecological perspectives. It also reflects the state of repair of 
individual features and elements which make up the character in any one place. 
 
Landscape value – The intrinsic value that is attached to a landscape, often (but not always) reflected in 
designation or recognition. It expresses national or local consensus as to the (degree of) importance of a landscape, 
for reasons including landscape quality, scenic (or visual) quality, wildness and tranquillity, natural and cultural 
heritage interests, cultural associations and recreational opportunities. 
 
Amenity – The benefits afforded to people by a particular area in terms of what is seen and experienced. Amenity 
includes not just visual amenity and views but also the experience of landscape in its widest sense. Different groups 
of people such as walkers, residents and motorists may have different amenity expectations. 
 
Landscape impacts – Changes in the physical landscape that give rise to changes in its character and how it is 
experienced, and may in turn affect the value attached to a landscape. Landscape impacts may be beneficial (for 
example where a characteristic feature is restored) or adverse (for example where a characteristic feature is 
damaged or lost). 
 
Visual impacts – Changes in the appearance or perceptions of a particular area or view as a result of development 
or other change. Visual impacts can be beneficial (for example where a new view is opened up) or adverse (for 
example where an existing view is affected by the addition of an intrusive feature). 
 
Cumulative impacts – The combined impacts that occur, or may occur, as a result of more than one project being 
constructed, giving rise to accumulating landscape and visual changes where developments are seen 
simultaneously (at the same place, in the same field of view), in succession (at the same time, but not in the same 
field of view) or in sequence (on travelling through an area). 
 
Landscape sensitivity – A term based on the inherent sensitivity to change of a landscape in both landscape 
character and visual terms (as a result of its type of character, visibility etc). In Environmental Impact Assessment 
the term sensitivity may also be used to encompass the value placed upon the landscape. 
 
Visual sensitivity – The sensitivity of visual receptors (viewers and views) to changes in the appearance of the 
landscape. Sensitivity depends on the location and context of the viewpoint, the expectations and occupation or 
activity of the viewer, and the importance or value of the view. 
 
Landscape capacity – A term used to indicate – generally for the purposes of planning policy or guidance – the 
extent to which a landscape can accommodate specific types of change or development. Capacity assessment 
should identify key aspects of the specific change or development that are likely to have an impact on the 
landscape. 
 

Glossary of Terms 
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Magnitude – A combination of the scale, extent and duration of an effect. The nature and degree of change to the 
landscape resource, the scale of the change in view resulting from the loss or addition of features, the degree of 
contrast or integration of new features in the landscape, the angle and distance of view, the extent of the area over 
which the changes would be visible, and the duration of the effects are all relevant considerations. 
 
Impact significance – A term that is not absolute and can only be defined in relation to each development and its 
location. The two principal criteria determining significance are the sensitivity of the landscape or viewer and the 
magnitude of the effect. 
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PURPOSE OF THIS FRAMEWORK 
 

This framework is specifically designed to inform those who devise local planning policy and make development 
management decisions for renewable and low carbon energy (RLCE) developments in North Yorkshire and York. 
The framework primarily concerns the role of landscape sensitivity in these processes, particularly at a local level, 
though the principles presented could apply at any level.  

A number of relevant studies have been completed in the North Yorkshire and York sub-region that provide 
guidance on the potential to deliver RLCE. The purpose of this framework is to utilise this information to provide a 
useful reference document for use by policy makers and development managers at local authorities within the sub-
region. 

The framework is designed to encourage a positive approach to RLCE development, using established principles 
and best practice guidance specific to landscape planning, management and assessment. 

 
The aims of the framework are: 

- To enable local authorities within the sub-region to encourage sustainable development and facilitate a 
positive approach to RLCE through informed planning practice; 

- To review existing studies specific to RLCE and landscape sensitivity, and provide advice on how to make 
best use of existing information in policy development and development management; 

- To identify key issues relating to RLCE and landscape sensitivity that policy makers and development 
managers need to consider and/or seek clarification on, from colleagues, developers and other stakeholders 
at different stages of the planning process; 

- To signpost relevant policy, guidance (statutory and non-statutory) as well as other toolkits and guides 
where appropriate. 

 

SCOPE OF THIS FRAMEWORK  
 
It is important to note that in developing this framework no new landscape sensitivity or capacity assessment 
has been undertaken. Furthermore, it has been assumed that there are no plans to instigate new studies of this 
type within the sub-region at the present time. As such, this framework has been devised as a guide to existing 
information to help planning officers to understand the information already available, and how best to apply existing 
studies to planning related decision making. 

The framework has been produced to assist decision making at a local level whilst providing consistency of 
approach at a more strategic level throughout North Yorkshire and York. As such, the framework primarily utilises 
data produced at the county or sub-regional level, with reference to local level information where appropriate, to 
ensure consistency of approach across the area.  

Information and data used to inform this framework has been taken from existing studies which relate to landscape 
character and landscape sensitivity at a county or sub-regional scale. These studies have been produced for 
different purposes over a period of time and due to the specific objectives of individual studies, there are a small 
number of discrepancies between the outcomes of each report, some of which apply to the assessment of 
landscape sensitivity undertaken. It is important to note that this framework does not attempt to resolve 
discrepancies between existing information sources, but instead provides guidance on the limitations of each of 
the studies and provides a hierarchical approach to their use, depending upon the purpose of its application. This 
information is provided in section 3.4.1 of the framework.  

How to Use this Sensitivity Framework 
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In addition to that outlined above, this framework is not intended to be an exhaustive guide to the subject of 
landscape sensitivity, nor has it been designed to provide a rigid, step by step guide to planning practice.  Instead, 
this framework aims to provide sufficient flexibility to enable officers and development managers to apply the 
guidance and tools provided as they see fit, to help facilitate a positive approach to RLCE within the context of wider 
planning, environmental and technical constraints.  

Specifically, the framework includes appraisal methodologies for both policy development and development 
management, together with a series of tools which are intended for use in a variety of planning related applications. 
Standard pro-formas are provided to help extract relevant information from key sources to enable appraisal using 
the tools provided. Two pro-formas are provided to allow greater flexibility in the choice of source information and 
can be used independently or in combination as part of the appraisal process.  

Although the framework includes guidance on practical application of the appraisal methodology, including a number 
of case studies and worked examples, policy makers and development managers should be best placed to 
determine and identify specific applications for what is intended to become their framework.  
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WHERE TO GO IF YOU WANT… 
 
 
  

 
To understand the concepts of landscape character,  
landscape sensitivity and landscape capacity 

 
A summary of the planning policy context of renewable and  
low carbon energy (RLCE) or overview of landscape character 

 
To use landscape sensitivity to develop planning  
policy specific to RLCE 
 
 

 
To use landscape sensitivity to make development  
management decisions 

GO TO: 
Section 2 

GO TO: 
Section 
3.4.2 

GO TO: 
Section 3.2 

GO TO: 
Section 3.3 

 
To refer to current guidance and best practice relating to 
RLCE or landscape sensitivity, landscape character or visual impact 

GO TO: 
Section 3.5 

 
To use any of the Tools produced to support this framework 
or to use the landscape sensitivity Pro-Forma 

GO TO: 
Appendix 

 
To see examples of how to use this framework using 
case studies specific to the sub-region 
 
 

GO TO: 
Section 4 
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NYMNPA / photograph of moorland near Newtondale Gorge by Chris Ceaser 

 
 

Aecom was commissioned by North Yorkshire and York (NY&Y), via Local Government Yorkshire and Humber 
(LGYH), to develop a sensitivity framework and an appraisal methodology for using landscape sensitivity as a tool 
for policy development and decision making in relation to renewable and low carbon energy (RLCE) development 
within the sub-region. The framework has been developed in consultation with a ‘Steering Group’ comprising 
representatives from a number of planning authorities within the sub-region1

The role of the Local Planning Authority (LPA) in policy development and decision making relating to RLCE is 
growing in relevance and both current and emerging government policy guidance reflects this. The 2008 Climate 
Change Act introduced a duty in the 2004 Planning and Compulsory Purchase Act (Section 19 1A) which states:  

. The Steering Group have reviewed the 
emerging framework and given valuable feedback at key stages throughout its development. Comments received 
from the Steering group have been incorporated into the final draft of the framework. 

                                                           
1 North Yorkshire County Council, North York Moors National Park Authority, Hambleton District Council, and Selby District Council. 

1 Introduction 

 

1 
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"that Development plan documents must (taken as a whole) include policies designed to secure that the 
development and use of land in the local planning authority's area contribute to the mitigation of, and adaptation to, 
climate change."   

The Climate Change Act also set a legally binding target to reduce UK carbon emissions by 34% on 1990 levels by 
2020, 50% reduction by 2025, and 80% reduction by 2050.   

In addition, the UK Low Carbon Transition Plan 3 sets out an approach to meeting national carbon saving targets 
and the UK is committed to supply 15% of gross energy consumption from renewable sources by 2020. The UK 
Renewable Energy Strategy 4 anticipates that renewables will need to contribute around 30% of electricity supply, 
12% of heating energy and 10% of transport energy to meet this target. 

 

The recently published consultation draft of the National Planning Policy Framework (NPPF) (July 2011) provides a 
guide to emerging national planning policy guidance. It is intended to replace planning policy statements (PPS) once 
approved and sets out aims for local planning policy in relation to renewable energy development, along with 
guidance for LPAs in development of positive policy and decision making in relation to RLCE2

“1. LPAs to identify areas (within LDF) suitable for renewable and low-carbon energy sources, and supporting 
infrastructure, where this will help secure development of RLCE. 

. The approach 
advocated in the NPPF is twofold, as follows: 

2. Where proposals come forward outside of these areas, develop frameworks to determine planning decisions 
based on criteria used to identify suitable areas. Emphasis on developers to demonstrate an alternative location 
meets with the criteria used in plan-making.” 

 

Current guidance, which will be superseded by the NPPF once finalised, includes the supplement to PPS1: Planning 
and Climate Change which describes the role of planning authorities in relation to RLCE development. It states that: 

“In developing their core strategy and supporting local development documents, planning authorities should provide 
a framework that promotes and encourages renewable and low carbon energy generation. Policies should be 
designed to promote and not restrict renewable and low-carbon energy and supporting infrastructure. 

In particular, planning authorities should: 

- not require applicants for energy development to demonstrate either the overall need for renewable energy and its 
distribution, nor question the energy justification for why a proposal for such development must be sited in a 
particular location; 

- ensure any local approach to protecting landscape and townscape is consistent with PPS22 and does not preclude 
the supply of any type of renewable energy other than in the most exceptional circumstances; 

- alongside any criteria-based policy developed in line with PPS22, consider identifying suitable areas for renewable 
and low-carbon energy sources, and supporting infrastructure, where this would help secure the development of 
such sources, but in doing so take care to avoid stifling innovation including by rejecting proposals solely because 
they are outside areas identified for energy generation; and 

- expect a proportion of the energy supply of new development to be secured from decentralised and renewable or 
low-carbon energy sources.” 

                                                           
2 page 89 http://www.communities.gov.uk/documents/planningandbuilding/pdf/1951736.pdf  and page 42 
http://www.communities.gov.uk/documents/planningandbuilding/pdf/1951811.pdf  
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This framework aims to provide LPAs within the North Yorkshire and York sub region with a guide to assist with the 
above using existing studies and available information, in order to help encourage a proactive and positive approach 
to RLCE policy development and decision making in line with current and emerging guidance. 

In addition to the above, it is worth noting that LPAs are not only responsible for decision making at a local/sub-
regional level, but also would be key stakeholders at a national level should a nationally significant energy 
infrastructure project be proposed within the sub-region. Planning decisions for ‘nationally significant energy 
infrastructure projects’ (as set out in Part 3 of the Planning Act 2008) are currently made by the Infrastructure 
Planning Commission (IPC). It is proposed to replace the IPC with the Major Infrastructure Unit (MIU) who will be 
established within the Planning Inspectorate, with Ministers as arbiters, during 2012. An example of a Nationally 
Significant Infrastructure Project is a large scale wind farm development (above 50MW) which would be subject to 
an IPC or MIU and Ministerial decision rather than at a local level. Although Local Planning Authorities are not 
specifically responsible for decision making in these circumstances, they are responsible for the production of a 
‘local impact report’ which will be considered by the IPC and form part of the decision making process. DECC has 
produced guidance for projects of this type and the appraisal methods set out in this document will also provide a 
basis for production of local impact reports. 

 

The types of RLCE considered within this framework are aligned with those identified in the regional capacity study 
undertaken by Aecom and published in April 2011, namely: 

- District heating and Combined Heat and Power (CHP) 
- Commercial scale wind energy 
- Hydro energy (small scale, low head) 
- Biomass (including use in co-firing and energy generation from dedicated energy crops, managed 

woodland, industrial wood waste and agricultural arising, or straw) 
- Energy from Waste (EfW) (including energy generation from slurry, food and drinks waste, poultry litter, 

municipal solid waste, commercial and industrial waste arisings, landfill gas production and sewage gas 
production) 

- Microgeneration (including small scale wind energy, solar, heat pumps, small scale biomass boilers) 
 

The format of this report has been agreed in principle with the steering group in response to the brief. In summary, 
the Framework report includes the following chapters and information: 

- Guidance and Policy Context: Providing a brief review of the relevant policy context and background 
information, including: 
 

o Planning policy at a national, regional and local level; 
o Introduction to the landscape context of the sub-region; 

 
- Presentation of a framework for policy development and decision making in NY&Y, relevant to 

RLCE and Landscape Sensitivity, which includes: 
 

o An introduction to how the appraisal methodology will assist in policy development and 
decision making 

o A guide to the key reference documents in terms of: 
 

 Key features of each study; 
 Limitations of each study; 
 Function of each study in relation to the aims of the framework; 
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o Presentation of an appraisal methodology; 
o An introduction to the tools developed to assist in the appraisal process; 
o Definition of key concepts; 
o Signposting to existing guidance related to landscape sensitivity and RLCE;  

 
- Case Studies: Presentation of three case studies to demonstrate the practical application of the appraisal 

methodology relevant to the following landscapes within the study area: 
 

o Vale of Mowbray; 
o The Humberhead Levels; and 
o The North York Moors National Park.  
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NYMNPA / photograph of Rosedale by Chris Ceaser 

 

This section provides a brief guide to the policy context for RLCE, gives examples of local policies relevant to 
landscape and RLCE, and signposts key documents which will assist in the application of this framework at a local 
level.  

 
2.1 National Planning Policy Guidance 
 

Existing national planning policy guidance specific to RLCE, some of which is cited in the introduction to this report, 
includes the following current and emerging documents:  

- Draft National Planning Policy Framework (NPPF), Department for Communities and Local Government 
(DCLG), July 2011. This document has been published in draft for consultation, but is intended to replace 
Planning Policy Statements (PPS) once approved; 
 

2 Guidance and Policy Context 

 

2 
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- Planning Policy Statement (PPS) 1: Delivering Sustainable Development, and the Planning and Climate 
Change Supplement to PPS 13

 
 (to be replaced by NPPF) 

- Planning Policy Statement (PPS) 22: Renewable Energy and Planning for Renewable Energy: A 
Companion Guide to PPS22 (to be replaced by NPPF) 

 
- Renewable and Low-carbon Energy Capacity Methodology: Methodology for the English Regions, SQW 

Energy on behalf of the Department of Energy Climate Change (DECC), January 2010  
 

- Town and Country Planning (General Permitted Development) (Amendment) (No.2) (England) Order 2008 
 
 

2.1.1 Nationally Significant Infrastructure Projects 
  
Planning decisions for nationally important energy infrastructure projects (usually large scale) are currently made by 
the Infrastructure Planning Commission (IPC). It is proposed to replace the IPC with the Major Infrastructure Unit 
(MIU) within the Planning Inspectorate, with Ministers as arbiters, in 2012. Although Local Planning Authorities are 
not responsible for decision making they are responsible for the production of a ‘local impact report’ which will be 
considered by the IPC/MIU and ministers as part of the decision making process. The following guidance has been 
recently produced to assist the decision making process: 

- Overarching National Policy Statement for Energy (EN-1) (DECC) laid before Parliament for approval in June 
2011.  Provides guidance on the production of local impact reports as part of IPC decision making for nationally 
significant infrastructure projects, including RLCE, including a section of generic effects on a range of 
environmental resources including landscape and visual, and biodiversity. 
 

- National Policy Statement for Renewable Energy Infrastructure (EN-3) (DECC) laid before Parliament for 
approval in June 2011. Provides advice on ‘good design’ for energy infrastructure and specific guidance in 
relation to commercial scale, onshore wind. 

 
2.2 Regional Policy Context 
 

At the time of this report, the status of regional planning policy is under review. However, reference to the Yorkshire 
and Humber Plan (2008) is included here for completeness and for the purposes of information. It includes 
numerous references to renewable energy development and the role of local authorities in promoting its delivery in 
line with PPS 1 and PPS 22, including policy ENV5: Energy in the chapter on Environment. Policies ENV8: 
Biodiversity, ENV9: Historic Environment and ENV10: Landscape which provide guidance on the role of local 
development frameworks in safeguarding and enhancing these features of the environment and their influence on 
the character of the landscape within the region. 

                                                           
3 http://www.communities.gov.uk/documents/planningandbuilding/pdf/ppsclimatechange.pdf  
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2.3 Local Policy Context 
 

At a local level there are a variety of local plans and local development frameworks relevant to the study area with 
which it is assumed readers will be familiar, so are not listed here in full. The Local Government Yorkshire and 
Humber can provide a list of local documents if required. 

The following references are included as examples of local planning policy both within North Yorkshire and York and 
throughout the UK, which have been developed with specific reference to RLCE in relation to landscape. Much, but 
not all, of the RLCE/landscape specific policy is focussed on wind energy development as effects on the landscape 
are a key consideration in decision making in this area. The following examples include policy developed within 
Scotland (as well as England) as pressures for wind development, in particular, are relevant there, albeit in the 
context of the Scottish planning system. 

 

2.3.1 Examples from North Yorkshire and York Sub-Region 
 
Within North Yorkshire and York, the North York Moors has adopted a Supplementary Planning Document 
(SPD) specific to Renewable Energy (April 2010) as part of their LDF4

 

. The National Park is a particularly sensitive 
landscape and the focus of much of the guidance relates specifically to landscape character and the potential visual 
impacts of RLCE development, so is of particular relevance to this framework. Due to the sensitivity of the 
landscape setting to RLCE development, the guidance is focussed on micro-renewables only, as this type of 
development is deemed to be most appropriate within the National Park. The content of the SPD is described in 
more detail in section 3.2.1 of this framework report, with reference to policy development. 

The Yorkshire Dales National Park has also developed a SPD related to RLCE5

 

 which has been devised to 
support Policy U6 of the Yorkshire Dales Local Plan 2006. The SPD is similar to that produced for the North York 
Moors National Park, and focussed on micro-renewables, as it is considered that they are the most appropriate 
RLCE solutions within the sensitive landscape setting of the National Park. Although the SPD does include some 
design guidance, it is focussed more on planning implications and less on design responses to the landscape 
setting than that produced for the North York Moors. 

Harrogate District Council has also recently published a draft Renewable and Low Carbon Energy SPD6

 

 in 
September 2011. The SPD provides useful information on a range of designated planning and environmental 
constraints (including the Nidderdale AONB) associated with development within the district and provides specific 
guidance relating to the ‘general suitability’ of each RLCE technology within the Nidderdale AONB, based purely on 
the potential for landscape impact. The SPD discusses the following RLCE technology individually, setting out the 
pros, cons and issues related to each: wind turbines (commercial scale and micro), heat pumps, hydro power, solar 
power; and, biomass (including energy crops, wood fuelled and anaerobic digestion). It also provides guidance on 
how to minimise any potential harmful effects, and a number of local case studies where technologies have already 
been installed with a summary of lessons learned. 

                                                           
4 http://www.northyorkmoors.org.uk/uploads/publication/10724.pdf  
5 http://www.yorkshiredales.org.uk/fr/No%20Pics/mtb-home/mtb-tandcs/mtb-home/index/lookingafter/climatechange/cc-whatyoucando/cc-
renewableenergy/cc-p-energyproductionguide.pdf  
6 http://www.harrogate.gov.uk/Documents/DDS%20LDF%20Planning/DS-P-LDF_draftRenewableEnergySPD.pdf  
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2.3.2 Examples from the Rest of the UK 
 
Huntingdonshire Council has used a landscape capacity study for wind development as the basis for a 
supplementary planning document (SPD)7

Rochdale Metropolitan Borough Council adopted a SPD on Energy and New Development (2008)

 within their LDF. The SPD was adopted in September 2006 and 
provides a guide for decision making in relation to the geographic acceptability of wind development.  

8. It includes 
guidance on numerous types of RLCE including solar, wind, biomass, hydro, CHP, and heat pumps. In addition, 
Rochdale MBC cites the landscape capacity study for wind energy in the South Pennines as part of the evidence 
base for the emerging core strategy and LDF9. Within the draft Core Strategy, Policy G3 deals specifically with the 
issue of RLCE development and includes consideration of the potential effects on landscape and visual character of 
the borough in relation to RLCE. It makes specific provision for protection of landscape character in relation to grid 
connections and ancillary structures associated with a number of types of RLCE development.10

The East Lothian Local Plan (Adopted 2008) specifically mentions a landscape capacity study undertaken for 
the area which was used to develop policy specific to wind energy development (Policy NRG3: Wind Turbines). 
Landscape character, visual impact and cumulative effects are cited as key considerations to determining the 
acceptability of wind energy development. There is also reference to decision making in relation to roof top wind 
turbines (domestic scale) and solar energy installations in the explanatory text of the policy

 

11

 
.  

                                                           
7http://www.huntingdonshire.gov.uk/SiteCollectionDocuments/HDCCMS/Documents/Planning%20Documents/PDF%20Documents/Local%20Dev
elopment%20Framework/Binder2.pdf  
8 http://www.rochdale.gov.uk/pdf/2008-06-30_LDF_SPD_Energy_Adopted.pdf  
9 http://www.rochdale.gov.uk/planning_and_building_control/local_development_framework/main_ldf_policy_documents/ldf_-
_evidence_base.aspx  
10 http://rochdale-consult.limehouse.co.uk/portal/planning_policy/core_strategy/publication_draft_consultation?tab=files  
11 page 49 of http://www.eastlothian.gov.uk/downloads/ELLP_2008_Adopted_Text.pdf  
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2.4 Landscape Character: Context 
 

 

2.4.1 European Landscape Convention (ELC) 
 

Created by the Council of Europe, the European Landscape Convention12

The ELC defines landscape as: 

 is the first international convention to 
focus specifically on landscape. The convention promotes landscape protection, management and planning, and 
European co-operation on landscape issues and was signed by the UK Government in February 2006 (the ELC 
became binding from March 2007). One of its defining principles is that it applies to all landscapes, including 
ordinary or even degraded landscapes, as well as those that are afforded formal protection.  

‘“Landscape” means an area, as perceived by people, whose character is the result of the action and interaction of 
natural and/or human factors’ 

The explanatory report which accompanies the convention13

‘"Landscape" is defined as a zone or area as perceived by local people or visitors, whose visual features and 
character are the result of the action of natural and/or cultural (that is, human) factors. This definition reflects the 
idea that landscapes evolve through time, as a result of being acted upon by natural forces and human beings. It 
also underlines that a landscape forms a whole, whose natural and cultural components are taken together, not 
separately.’ 

 expands on this definition and states that: 

In other words, particular combinations of natural and or human factors, such as: geology, hydrology, landform, 
soils, vegetation, ecology, land use, field patterns, historic or cultural features/associations, and human settlement, 
and the interaction between these elements consistently across an area or zone, create character and in turn give 
an area a sense of place. 

The explanatory note also highlights the purpose of the convention in relation to the role of local planning 
authorities, which applies to all authorities within England. It states that: 

“The general purpose of the Convention is to encourage public authorities to adopt policies and measures at local, 
regional, national and international level for protecting, managing and planning landscapes throughout Europe so as 
to maintain and improve landscape quality and bring the public, institutions and local and regional authorities to 
recognise the value and importance of landscape and to take part in related public decisions.’ 

A Landscape Characterisation Project has been undertaken for North Yorkshire County Council, and was published 
in May 2011. The report of the North Yorkshire Landscape Characterisation Project (North Yorkshire and York 
Landscape Characterisation Project (CBA), May 2011) provides details of the relevance and implications of the ELC 
at a sub-regional and local level, so is not repeated here. However, as an introduction, the report states that: 

“The principles of the Convention apply to landscapes everywhere of whatever quality and in any condition. This 
includes urban and peri-urban areas; towns, villages and rural areas; the coast and inland areas; outstanding or 
protected landscapes; and ordinary or degraded landscapes. A key principle underpinning the European Landscape 
Convention is to integrate into regional and town planning policies measures based on landscape character 
assessment methods aimed at protecting, managing and planning the landscape. In conjunction with the active 

                                                           
12 http://conventions.coe.int/Treaty/en/Treaties/Html/176.htm  
13 http://conventions.coe.int/Treaty/en/Reports/Html/176.htm  
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participation of interested parties, the Convention encourages the identification and assessment of the character, 
forces for change and value of the landscape to inform the definition of landscape quality objectives.” 

There are numerous examples both within the sub-region and nationally, of local planning policy development which 
embraces the aims of the ELC, using a landscape character based approach to the protection of landscape at a 
local level, such as policy EQ2 of the Harrogate Core Strategy, for example. 

 

2.4.2 Landscape Character in North Yorkshire and York 
 
Within North Yorkshire and York, landscape character has been defined at national, county and local levels.  

At a national level, the landscape character of England has been characterised by The Countryside Agency (now 
Natural England) and the results presented in The Character Map of England (2005). England has been divided into 
159 areas with similar landscape character, which are called National Character Areas (NCAs), previously known as 
Joint Character Areas (JCAs), of which sixteen cover the Study Area14

At a county level, the recently completed North Yorkshire and York Landscape Characterisation Project (CBA, May 
2011) uses the framework of NCAs and divides the county into 9 Primary Landscape Units (PLU), which in turn are 
subdivided into 39 Landscape Character Types (LCT). The 2011 study provides a more detailed level of 
assessment and defines character areas at a scale of 1:50,000. The study also provides guidance in relation to the 
sensitivity of the landscape resource to change, further details of which are described in section 3.4.6 of this 
framework, and which are illustrated in graphic form in tool T5, appended to this report. 

.  Characterisation at the national scale 
defines areas broadly, at 1:250,000 scale.  

The report of the Landscape Characterisation Project for North Yorkshire County Council provides useful 
information in relation to the relevance of landscape character in planning policy. It states that: 

“In England and Scotland, Landscape Character Assessment is widely acknowledged as an appropriate way to look 
at the whole landscape, not just areas protected by designations, because it provides a structured, robust and 
largely objective approach for identifying character and distinctiveness. It does this by mapping and describing the 
variations in physical, natural and cultural attributes and experiential characteristics that make one area distinctive 
from another at a range of spatial scales. Landscape Character Assessment also recognises how landscapes have 
changed over time, and acknowledges the changing influences of human activities and the impacts of economic 
development. The ‘character approach’ is a valuable tool for helping make informed decisions about how landscape 
should be managed in the future.”  

Landscape characterisation has also been undertaken at a local level, typically at a scale of 1:25,000. A number of 
District Councils have produced a Landscape Character Assessment for their areas, at varying times over the past 
twenty years, the majority of which divide districts into Landscape Character Areas (LCA), which nest within the 
county level study. In addition, a number of landscape character assessments have also been undertaken in that 
time for areas of nationally designated landscape (National Parks and AONBs), five of which lie within the sub-
region. The following landscape character assessments are relevant to the study area: 

- Forest of Bowland AONB (2009); 
- Harrogate Borough (2004) – also covers Nidderdale AONB; 
- North York Moors National Park (2003); 
- Craven District (2002); 
- Yorkshire Dales National Park (2001); 

                                                           
14 Countryside Character Volume 3: Yorkshire & The Humber (Countryside Commission). Available on Natural England Website here: 
http://www.naturalengland.org.uk/ourwork/landscape/englands/character/areas/yorkshumber.aspx  
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- Selby District (1999); 
- Ryedale District: northern half (1999); 
- York (1996). 
- Howardian Hills AONB (1995); 
- Scarborough Borough (1994); 
- Nidderdale AONB (1992); 
- Hambleton District (1991);  

 

For further information on the concept of landscape character see section 3.4.2 of this framework.   

264 of 374



AECOM                     Managing Landscape Change: Renewable & Low Carbon Energy Developments – a Landscape Sensitivity Framework for North Yorkshire and York 18 
 
Capabilities on project: 
Environment 

 

 

 
Photograph of Knabbs Ridge Windfarm by G X Megson 

 
 

3.1 How to Use this Framework 
 

The primary function of this Framework is to provide an appraisal methodology to assist in policy development and 
planning decision making. This section of the Framework sets out two appraisal methodologies: one relating to 
policy development; and another relating to development management. This section also introduces key reference 
documents and a number of tools, specifically designed to guide LPAs and assist policy makers and development 
managers.  

A number of existing studies have been undertaken specific to both RLCE and landscape sensitivity in North 
Yorkshire and York. The appraisal methodology and guidance within this Framework are primarily based on this 
existing information.  No additional primary data collection has been undertaken as part of this study, in accordance 
with the project brief.  As such, the appraisal methodologies show how to make best use of existing studies relating 

3 A Framework for the Application of Landscape 
Sensitivity in Policy Development and Decision Making 
for RLCE 

 

3 
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to both RLCE and landscape sensitivity, specific to North Yorkshire and York. Of these studies, three Key Reference 
documents have been identified, which form the basis of the framework. The Key Reference (KR) documents are: 

 

KR1 ‘The Energy Opportunities Study’ - Low Carbon and Renewable Energy Capacity in Yorkshire and Humber 
(Aecom), March 2011 

KR2 ‘The Sensitivity Study’ - Delivering Sustainable Energy in North Yorkshire: Recommended Planning 
Guidance (LUC and NEF), October 2005 

KR3 ‘The Character Study’ - North Yorkshire and York Landscape Characterisation Project (CBA), May 2011 

 

An introduction to each of the key reference documents is outlined in section 3.2 of this report with reference to the 
Key Features of each study, Limitations of each study in relation to landscape sensitivity, and the proposed 
Function and application of each study in relation to the aims of this framework.  

To make best use of the existing information it is important to understand a number of key concepts including 
landscape character, landscape sensitivity and landscape capacity and how these relate to policy development and 
development management. Each concept is defined as part of this framework and specific guidance is included in 
section 3.4.2.  

The appraisal methodologies illustrate how to gather and apply information relating to landscape sensitivity and 
show how it can be used to inform policy development and development management. The practical application of 
the appraisal methodology itself is intended to help explain the concept of landscape sensitivity, thus assisting in the 
process of policy development and decision making through improved understanding. 
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3.2 Policy Development 
 

An appraisal methodology for using landscape sensitivity to assist in RLCE related policy development is illustrated 
in Figure 1.  The appraisal methodology should be read in conjunction with:  

- the three key references (summarised in section 3.4.1);  
- tools provided within the appendix of this framework (and introduced in section 3.6);  
- a number of key concepts identified in section 3.4.2; and 
- the appraisal methodology for development management (illustrated in Figure 2 of this framework). 
 
A Landscape Sensitivity Framework Pro-Forma has been produced, primarily as a companion to the Development 
Management appraisal methodology set out in section 3.3, but also to support the application of landscape 
sensitivity in Policy Development. The pro-forma directly corresponds to the process of development management 
(as illustrated in Figure 2) but is also referenced in Figure 1 which is specific to the application of landscape 
sensitivity in policy development. The pro-forma is included in Appendix B which also includes guidance on how to 
use it.  

Figure 1 (below) sets out the appraisal methodology for policy development which seeks to apply landscape 
sensitivity to three areas of policy development: 

 
1. Development of Strategic Policy using this Framework and existing information sources to create robust 

policy criteria and evidence bases; 
 

2. Development of planning and or design related guidance based on the likely effects of RLCE development, 
landscape sensitivity and landscape character assessment, to ensure guidance is specific to place; and 

 
3. Identification of areas, specific sites, or zones for RLCE development using landscape sensitivity and an 

appraisal of landscape constraints and opportunities which are specific to place. 
 

Further detail on how to apply landscape sensitivity to policy development is provided in section 3.2.1.  
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Figure 1: Appraisal Methodology for the Application of Landscape Sensitivity in Policy Development   

STRATEGIC POLICY OR 
POLICY CRITERIA: 
E.g.: Core Strategy; 

Sustainable Communities 
Strategy; 

Local Infrastructure Plan 

PLANNING AND/OR DESIGN 
GUIDANCE: 

E.g.: Supplementary Planning 
Document; 

Development or Planning Brief; 
Village Design Statement;  

Area Action Plan 
 

IDENTIFICATION OF A 
SPECIFIC SITE OR 

ZONE/AREA 
E.g.: Spatial Planning; 

Local Development Order 
 

Review planning policy context and current 
guidance to identify aims and objectives for 

RLCE within local policy as part of LDF 
development process 

Identify most appropriate policy instrument to 
achieve aims/objectives and to deliver 

sustainable RLCE development 

Geographically locate site/zone/area of interest using ordnance survey 
mapping and aerial photography or identify the RLCE development type 

under consideration  

Review ‘determining attributes’ / 
‘key characteristics’ in relevant 

landscape character 
assessments (LCA) including 
KR3 and/or locally produced 

landscape character 
assessment where applicable 

Appraise energy opportunities and landscape sensitivity in relation to 
the RLCE development type under consideration following the appraisal 

methodology for development management illustrated in Figure 2 

Identify areas of least  
constraint to RLCE  
development under 

consideration, based on 
landscape sensitivity and the 
appraisal of potential effects 

KR3 
 

 
Develop landscape sensitivity and RLCE specific evidence base using information gathered from ‘key 

references’ KR1 - KR3, ‘tools’ T1 –T7, and with reference to ‘key concepts’ outlined within this framework, 
using the Appraisal Methodology Pro-Forma in Appendix B where appropriate, as required. 

 

KR2 
 

KR1 
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3.2.1 Potential Uses for the Appraisal Methodology in Policy Development  
 
The appraisal methodology is intended to provide a flexible framework for the application of landscape sensitivity in 
RLCE policy development. Although some guidance is provided below, the methodology is not intended to provide a 
definitive guide to all the potential applications and uses of this framework in assisting policy development. Rather, it 
is envisaged that LPAs are best placed to identify and decide where best to utilise this appraisal methodology in 
relation to specific needs within a specific locality. The planning advisory service (PAS) has supported a number of 
pilot studies to test policy development, some directly relevant to RLCE. Their website provides examples of policy 
development from authorities across the country and ideas for future policy development15

As part of this framework, three case studies have been produced which provide worked examples of the appraisal 
methodology and associated pro-forma to illustrate its use. It is envisaged that the appraisal methodology could be 
used to inform the development of a number of policy instruments based on information gathered using the pro-
forma. The pro-forma itself could be included as part of the evidence base or policy development process.  The 
appraisal methodology could be used to inform a number of policy instruments and suggested opportunities for its 
application are summarised below to stimulate ideas. 

.  

 
 
Core Strategy policy or other policy documents within a Local Development Framework (LDF)  
The appraisal methodology and pro-forma could be used as part of the evidence base for proposed policy, or to 
assist in the identification of policy criteria. This could be particularly relevant to policies aimed at the conservation 
and/or enhancement of the countryside, or landscape character in general, as a direct response to RLCE 
development in landscapes of differing sensitivity, to accord with the aims of the European Landscape Convention.  
 
Identification of Sites/Zones/Areas 
Through identification of areas or sites of energy opportunity, and lower landscape sensitivity (using KR1, KR2, 
KR3), the appraisal methodology (in combination with the wider Framework) could help to identify areas of least 
constraint for RLCE development, in considering spatial planning requirements. In practice, this could be achieved 
by appraising each county landscape character type (LCT) within a specified area using the pro-forma provided, to 
help identify those areas of least constraint to a specific RLCE development type.  It is important to note the 
limitations of existing information sources (summarised in section 3.4.1) and it should be noted that no landscape 
capacity assessment for RLCE development exists for the sub-region.  
 
Local Development Orders (LDO)  
Landscape Sensitivity and Energy Opportunity constraints (as identified in KR2 and KR3) could be considered as 
part of a wider appraisal and assessment process to identify sites and/or areas which could be subject to an LDO, in 
order to encourage RLCE development on key sites. Alternatively, and again in combination with wider study, the 
framework and appraisal methodology could also be used to identify geographic areas of least constraint to RLCE. 
An LDO could be adopted to include, for example, micro-renewables as permitted development within such areas. 
 
Local Infrastructure Plans (LIP) 
The appraisal methodology could be used to inform the initial production and ongoing development of local 
infrastructure plans where they seek to promote RLCE as part of the plan. This could include guidance on the 
suitability of specific areas or sites to accommodate certain types of RLCE development. 
 

                                                           
15 Development of LDO for renewable energy (http://www.pas.gov.uk/pas/core/page.do?pageId=662387#contents-5) and SPD 
(http://www.pas.gov.uk/pas/aio/553457) 
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Area Action Plans (AAP), Planning and Development Briefs, and Village Design Statements 
Within a framework of Landscape Sensitivity and Landscape Character at a county and local level, the likely effects 
of RLCE development and details of potential mitigation measures could be used to inform design guidance for Area 
Action Plans (AAP), Planning and Development Briefs, and Village Design Statements. Local as well as county level 
landscape character assessment (KR3) could help to determine constraints and opportunities of an area or site in 
design terms. The appraisal methodology pro-forma could be used as part of the evidence base for the development 
of design guidance. 
 
Supplementary Planning Documents (SPD) 
The appraisal methodology would be particularly useful in informing production of SPD, be it related to development 
of RLCE in general, or specific to a single type of RLCE or area. The appraisal methodology could inform a variety 
of SPDs focussing on RLCE, for example: 
 
- an SPD focussed on design of RLCE in response to landscape sensitivity or character; or 
- an SPD providing guidance relating to the information required to support a planning application for certain type of 

RLCE, particularly in areas where there might be significant development pressure; or 
- an SPD relating to the potential suitability of specific RLCE type within a district, i.e. wind turbines. 
 
The appraisal methodology presented in Figure 1 and accompanying pro-forma could themselves be included within 
an SPD to illustrate the way in which an LPA is applying landscape sensitivity to policy development, if and where 
appropriate. Similarly, the appraisal methodology and accompanying pro-forma developed to assist with 
development management (introduced in section 3.3 and presented in Figure 2) could also be included in an SPD to 
illustrate how landscape sensitivity is being applied to the development management process. 
 
 

3.2.2 An Example from North Yorkshire and York 
 

As noted in section 2.3.1, the North York Moors has produced an SPD for 
Renewable Energy16

The landscape sensitivity of the North York Moors to RLCE development was 
identified in the SPD using Key Reference 2 (KR2: The Sensitivity Study) of this 
framework. The SPD states that: 

. To help illustrate the above, a summary of the contents of 
the SPD is provided below as an example of how LPAs could apply landscape 
sensitivity in policy development. However, it should be noted that the 
landscape of the National Park is considered to be of high sensitivity throughout, 
due to the unique character of the landscape of this nationally designated 
landscape. As such, the approach taken is not necessarily directly replicable 
elsewhere within the sub-region.   

“In assessing the North York Moors National Park the following conclusions 
were drawn: 

•  Almost the entire area was identified as having a landscape of high 
sensitivity to wind energy development (sensitivity relates to the 
vulnerability of the landscape to changes) 

                                                           
16 http://www.northyorkmoors.org.uk/uploads/publication/10724.pdf  
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•  A similar pattern of sensitivity was identified in respect of commercial scale biomass (c. 1 MW plant) 

•  The study suggests that domestic scale wind turbines, smaller biomass plants and small scale hydro 
schemes (using existing structures) would therefore be more appropriate in the National Park.” 

 

As such, the SPD focuses on small scale RLCE and micro-generation. The purpose of the SPD includes a number 
of items related to landscape character and sensitivity. It states that: 

“This Supplementary Planning Document aims to ensure that appropriate renewable energy developments can be 
supported within the National Park by: 

•  Providing information on and interpretation of renewable energy policy; 

•  Providing information on different renewable energy technologies and setting out the planning issues 
associated with renewable technologies in the North York Moors National Park; 

•  Establishing what type of renewable energy developments are likely to be appropriate in the Park whilst 
meeting statutory Park purposes; 

•  Setting out design advice to ensure that renewable energy developments are appropriate to the locality; 

•  Providing an overview of the issues likely to be associated with a planning application; 

•  Providing guidance on the types of renewable energy which may integrate well with different uses; 

•  Providing guidance on implementing the requirement for 10% of predicted CO2 emissions to be displaced by 
renewable energy for developments of over 5 houses or other uses over 200sqm, including a template for 
performing the associated calculations; 

•  Setting out what should be submitted with your planning application; and 

•  Directing you to further sources of information.” 

 

To achieve these aims, the document contains a guide to the existing policy context of RLCE and crucially links 
guidance to related policy within the Core Strategy of the LDF. This includes Development Policy 3 - Design, which 
itself sets out the importance of design in maintaining and enhancing the character of the landscape.  

 

In addition, and specific to landscape character and sensitivity, the SPD provides guidance on the appropriateness 
of different RLCE development types within the National Park. This includes guidance relating to landscape and 
biodiversity, as well as other planning considerations such as economy, pollution, transport, and noise where 
appropriate. Each RLCE development type is considered in detail and the guidance relating to each RLCE 
development type includes:  

- a guide to key planning considerations which includes both landscape and visual effects;  
- examples of best practice in terms of design and siting; and  
- a list of key design considerations in relation to the sensitive landscape setting of the Park; 
- a list of sources for additional information. 
 
For example, the key design considerations given for a proposed micro-biomass development are: 
 
“•  Consideration should be given as to how deliveries of fuel or timber will be made and/or how products will be 

taken from the site; 
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•  Use the smallest size flue possible (subject to meeting Building Regulations requirements) and locate this to 
minimise visual impact; 

•  Colour the flue to blend with the background (for example, dark green against a backdrop of trees) or use 
trees or woodland to screen the flue; 

•  Consider undergrounding any new grid connection.” 

 
The SPD also includes additional guidance on the practicalities of RLCE in relation to development types and 
technical requirements including: 
 
- Guidance on the practical requirements for integration of RLCE to other development types e.g. residential, 

commercial, agricultural etc.; and, 
- A guide to making a planning application for RLCE, including a list of typical information required to accompany 

an application for each RLCE development type.  
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3.3 Development Management 
 

An appraisal methodology has also been developed specific to development management. Figure 2 sets out a 
process for using landscape sensitivity, specifically aimed at informing decision making as part of the development 
management process. It uses the information in the three key reference documents (outlined in paragraph 3.1 
above) and provides a guide to the practical application of landscape sensitivity in the decision making process. A 
series of other ‘Tools’ have also been produced to provide guidance and to assist in the decision making process, all 
of which relate to specific tasks set out in the appraisal methodology. These tools are described in section 3.6. 

The Landscape Sensitivity Framework Pro-Forma provides a companion to the appraisal methodology for 
development management. The pro-forma provides a useful aid in extracting the necessary information from the 
Key References and Tools, and directly corresponds to the process illustrated in the appraisal methodology. The 
pro-forma is included in Appendix B which also includes guidance on how to use it. 

Figure 2 below sets out the appraisal methodology for development management which has three stages: 

 
1. Identification of areas of energy opportunity for RLCE 

 
2. Identification of potential effects of RLCE development 

 
3. Influencing design and siting of RLCE development 

 
Further detail on how to apply landscape sensitivity to development management is provided in section 3.3.1. 
 
 

A Note about Appraisal of Smaller Scale Schemes and/or Using District/Local Landscape Character 
Assessment 

The appraisal methodology presented in Figure 2 and associated pro-forma can be used to appraise RLCE 
development of all types and scales. However, where proposals for smaller scale development (e.g. micro 
generation) are under consideration it may be more appropriate to apply the methodology only in part (rather than in 
its entirety), and/or with reference to district, or local level landscape character assessment.  

The use of a local level assessment (in addition to the county level assessment presented in KR3) as the basis of an 
appraisal may be of a more appropriate scale for appraisal of smaller development proposals. As such, a slightly 
amended pro-forma is provided in Appendix B to facilitate appraisal of development proposals using local level 
landscape character assessments. This pro-forma could also be used to appraise larger scale proposals in 
combination with an appraisal using the standard pro-forma.  
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Figure 2: Appraisal Methodology for the Application of Landscape Sensitivity in Development Management  
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3.3.1 Potential Uses for the Appraisal Methodology in Development Management 
  

The Appraisal Methodology has been designed to allow for flexibility in terms of its practical application and as such 
does not refer to any specific application type or individual procedure within the development management process. 
It can be applied in its entirety, or in part, to any number of situations where decision making may be required as 
part of the planning process. This level of flexibility allows the LPA to adapt the methodology to suit specific 
requirements to a particular application or process. 

It is envisaged that the Landscape Sensitivity Framework Pro-Forma (in Appendix B) be used in combination with 
the appraisal methodology for completion by Development Managers. Once completed, this Pro-Forma could be 
used as a file note to evidence decision making, or be issued to an applicant in the form of an advice note. The Pro-
Forma has been designed to be flexible and can be altered to suit the needs of the LPA or a specific application. 

The following example situations are provided to illustrate potential uses for the appraisal methodology and to 
stimulate ideas. 

 

Responding to EIA Scoping/Screening Opinions 
The appraisal methodology could be used to help determine whether a development proposal is likely to have a 
significant landscape impact due to the typical effects of a development of the type proposed, and/or the sensitivity 
of the landscape within which it is proposed. The pro-forma could be included in the consultation response. 

 
Consultation Responses and Pre-Application Advice 
The appraisal methodology and pro-forma could be used as the basis of advice relating to the suitability of a 
particular RLCE development proposal with reference to landscape specific opportunities and constraints. It could 
assist in deciding whether the siting and/or design of a proposal takes the sensitivity and character of the landscape 
setting sufficiently into account. The appraisal methodology could also be used to determine where additional 
information might be required from the applicant. Again, the pro-forma could be issued as part of a consultation 
response. 
 
Developing Validation Requirements or the Appropriate Level of Information Required to Determine an 
Application 
The appraisal methodology and pro-forma could be used to determine the likely landscape effects of a particular 
RLCE development. This information could be used to identify and advise on the level of information required to be 
submitted by an applicant, in order to determine a planning application. 
 
Determining a Planning Application 
The appraisal methodology and pro-forma could be used to help determine a planning application. It could identify 
whether the application meets policy requirements concerning landscape sensitivity, landscape character, energy 
opportunity and design. 
 
Developing Appropriate Planning Conditions 
The appraisal methodology could be used to determine the type and nature of planning conditions specific to the 
type of RLCE proposed and the landscape context. 
 
Local Assessments 
The appraisal methodology could assist in the preparation of Local Assessments, required by IPC (soon to become 
MIU) as part of the Nationally Important Infrastructure Projects (NIIP) decision making process. Although decision 
making for NIIP is not the responsibility of LPAs, local assessments may be required to inform decision making by 
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the IPC (soon to become MIU and ministers). Local Assessments are produced by LPAs to provide local level 
information where it is deemed relevant to the development and/or the decision making process. Where NIIP related 
to RLCE are proposed, it may be appropriate to include information relating to the landscape sensitivity context of 
the area, to influence both design and decision making. 
 
Three worked examples are included as Case Studies in Section 4 of this Framework to illustrate the application of 
the pro-forma and appraisal methodology in relation to Development Management. 
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3.4 Introduction to Key References, Concepts and Tools 
 

 
Figures 1 and 2 outline appraisal methodologies for application of landscape sensitivity in both policy development 
and development management. They refer to a number of appraisal methodology Tools developed to assist in the 
process (e.g. T1) and make reference to three Key References (e.g. KR1) which contain much of the information 
required to assist in the process. This section provides a guide to these Key References and Tools, as well as a 
number of key concepts which underpin them. 

 
3.4.1 Key References 
 

A number of published studies, relevant to North Yorkshire and York, can assist in both RLCE decision making and 
policy development within the sub-region. These studies form the basis of the appraisal methodology, in 
combination with established processes used in decision making and policy development. A summary of each of the 
Key References is outlined below, with reference to the key features, limitations and assumptions, and the proposed 
function and application of each study in relation to the aims of this framework. 

 

KR1:  The Energy Opportunities Study  
(Low Carbon and Renewable Energy Capacity in Yorkshire and Humber (Aecom), March 2011) 
 

3.4.1.1 Key Features 
 

The Energy Opportunities Study (EOS) identifies energy opportunities for 
specified RLCE development types in the sub-region in accordance with 
the DECC methodology17

- District heating and CHP 

. The RLCE development types considered are: 

- Commercial scale wind energy 
- Hydro energy (small scale, low head) 
- Biomass (including use in co-firing and energy generation from 

dedicated energy crops, managed woodland, industrial wood 
waste and agricultural arising, or straw) 

- Energy from Waste (EfW) (including energy generation from 
slurry, food and drinks waste, poultry litter, municipal solid 
waste, commercial and industrial waste, landfill gas production 
and sewerage gas production) 

- Micro-generation (including small scale wind energy, solar, heat 
pumps, small scale biomass boilers) 

 
The EOS uses Energy Opportunities Plans (EOPs) to illustrate geographic 
areas of opportunity for a number of the RLCE types identified within the 

                                                           
17 Renewable and Low carbon Energy Capacity Methodology, DECC (January 2010)  
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sub-region where it is possible and/or practical to spatially identify such areas.  This includes: commercial scale 
wind, district heating, and hydro developments over 1MW in size.  The EOPs also illustrate current RLCE schemes 
(either operational schemes or those with planning consent) and proposed schemes (those in planning). The EOP 
for North Yorkshire and York is illustrated in Figure 5618

In accordance with the DECC methodology, areas of opportunity are based on the combination of the technical 
accessibility of the resource, the physical accessibility of the resource and the economic viability of the resource. 
Therefore, for the majority of RLCE types, the EOS does not include landscape value or sensitivity as a constraint to 
the areas of energy opportunity identified. The exception to this is commercial scale wind, where landscape 
sensitivity is a key factor in the economic viability of the energy potential. As such, landscape sensitivity

 and individual EOPs for each Local Authority within the sub-
region can be found in Appendix B of the report.  

19, nationally 
designated landscapes, and to some extent the potential for cumulative effects, are used to constrain the potential 
of the resource. To achieve this, the EOS adopts the wind energy specific, landscape sensitivity assessment 
produced as part of the AEAT Study (also known as the SREATS Study)20. The AEAT assessment of sensitivity was 
undertaken at a very broad scale and was based on the 24 National Character Areas (NCA) within the Yorkshire 
and Humber Region, sixteen of which lie in North Yorkshire and York. Each of these National Character Areas was 
given a sensitivity ‘score’ of High, Medium or Low to either small, medium or large wind development 21

Based on the above, the EOS identifies potential energy opportunity for commercial scale wind energy based on: 

 (n.b. small, 
medium and large categories are based on the number of turbines, not the height to tip of each turbine).  

- The technical accessibility of the resource i.e. the performance of the generating equipment, which is 
defined by the scale, design and output potential of the turbines. The study assumed a standard turbine 
size of 2.5MW, with rotor diameter of 100m, hub height of 85m and tip height of 135m;  
 

- The physical accessibility of the resource i.e. wind speed, proximity to existing, potentially conflicting land 
uses such as buildings, aerodromes, MoD land, transport infrastructure, lakes and rivers; and  

 
- The planning and regulatory viability of the resource i.e. areas where commercial scale wind is unlikely to 

be permitted due to concerns over their impact on sensitive landscapes. The study assumed zero 
deployment of commercial scale wind in: 

o Areas assessed as being of high landscape sensitivity to wind in AEAT study; 
o Nationally designated Landscapes (National Parks and AONBs or land within 2km of the 

designated area); 
o Areas identified as Heritage Coast; and 
o Areas within 50m of National Trails. 

 
A landscape capacity study for wind energy has been produced for the South Pennines sub-region22

In addition to landscape related constraints for commercial wind, it should also be noted that additional constraints 
were applied in relation to areas designated nationally and internationally for nature conservation value, areas with 

 which identifies 
the capacity of the landscape in relation to wind energy development. This detailed assessment was also used to 
inform the EOP for commercial wind within the South Pennines part of the Yorkshire and Humber region. No study 
of this type has been produced for North Yorkshire and York so it was not possible to include detailed landscape 
capacity judgements for the sub-region in the EOS. 

                                                           
18 See page 97 of http://www.yourclimate.org/system/files/documents/LC%2526REC%20Y%2526H%202011%20-%20Final%20Report.pdf  
19 As defined in the AEAT Study: Planning for Renewable Energy Targets in Yorkshire and Humber (Dec 2004) 
20 Planning for Renewable Energy Targets in Yorkshire and Humber, 2004 http://www.gos.gov.uk/497763/docs/199734/199731/247395/290895 
21 Planning for Renewable Energy Targets in Yorkshire and Humber, 2004 – see page 23 onwards 
http://www.lgyh.gov.uk/dnlds/Planning%20for%20Renewable%20Energy%20Targets%20Vol%203.pdf   
22 Landscape Capacity Study for Wind Energy Developments in the South Pennines, (Julie Martin Associates) 2010  
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sensitivity to birds, areas of deep peat, ancient woodland and sites of historic interest. In fact, although landscape 
sensitivity is not generally considered, a number of the areas of energy opportunity identified in the EOS do take 
account of high level nature conservation and or historic/cultural constraints. For example, National Nature 
Reserves, RAMSAR, SAC, SPA, SSSI, Ancient Woodland, Local Nature Reserves, Scheduled Monuments, 
Registered Battlefields and World Heritage Sites are excluded from the assessment of suitable land area potentially 
available for growing biomass energy crops.  

Full details of the data and assumptions used to produce the EOPs for each RLCE development type can be found 
in Appendix A of the EOS report23

 

.  

3.4.1.2 Summary of Limitations of the Study in Relation to Landscape Sensitivity  
 

- Areas of opportunity for all types of RLCE are primarily based on technical, physical, and economic 
opportunities and constraints, and/or areas of energy opportunity identified in other energy studies. 
 

- With the exception of commercial scale wind (and to some extent hydro) areas of opportunity for all types 
of RLCE do not include any consideration of landscape specific constraints. 
 

- For hydro energy, the EOS uses recent information produced by the Environment Agency (EA), which 
identifies a number of potential hydro sites, many of which have not been assessed in terms of landscape 
sensitivity. It is worth noting that the EA study24

 

 does include consideration of high level ecological 
constraints relating to marine as part of the identification of sites.  

- It is also important to note that those hydro sites identified in the EOS are limited to ‘low head’ schemes, 
over 10KW generation potential, so do not include potential energy opportunities associated with smaller 
scale schemes or medium or, ‘high head’ hydro opportunities. 
 

- The assessment of energy opportunity for Biomass does not include any judgements in relation to the 
location and/or siting of a new biomass processing facility of any scale. Rather, it relates to the energy 
opportunity and available resource for the production of energy crops within the sub-region. Landscape 
character and sensitivity were not considered as part of the assessment of energy opportunity, though it is 
noted that these should be considered on a site by site basis as part of the planning process. 

 
- In production of the Energy Opportunity Plans, only the opportunity areas identified for commercial scale 

wind take account of Landscape Sensitivity.  
 

- The landscape sensitivity judgements used to inform the commercial scale wind element of the Energy 
Opportunity Study were taken directly from the AEAT study. The AEAT sensitivity judgements are based 
on high level landscape characterisation at a national level, undertaken by the Countryside Commission in 
1998. It should be noted that the AEAT study was produced before the national character assessment 
was updated by the then Countryside Agency (now Natural England) in 2005, so is not based on the most 
up to date information.  

 

                                                           
23 See table 37 on page 28 of Appendix A7 in Low Carbon and Renewable Energy Capacity in Yorkshire and Humber (Aecom), March 2011 
http://www.yourclimate.org/system/files/documents/LC%2526REC%20Y%2526H%202011%20-%20Final%20Report.pdf  
24 Mapping Hydropower Opportunities and Sensitivities in England and Wales, Technical Report (Environment Agency), February 2010  
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- It is not clear from the AEAT landscape sensitivity study what assumptions have been made in relation to 
the scale (height) of wind turbines assessed. Judgements made in relation to the sensitivity of ‘small’, 
‘medium’ and ‘large’ wind farms are related to the number of turbines, not the height of turbines. Turbine 
height should be a key consideration in determining the sensitivity and capacity of a landscape to wind 
development. It is not clear to what extent the AEAT study therefore supports the assumptions made in 
the EOS which identifies energy opportunities for turbines of 135m height to tip. 

 
- Neither the AEAT study nor as a consequence, the EOS consider views or visual effects of wind energy 

development and as such no landscape capacity judgements can be drawn from the findings of either 
report without further study. 

 
- In general terms, Energy Opportunities Plans provide an overview of a limited range of potentially feasible 

technologies and systems within the sub-region, they do not replace the need for site specific feasibility 
studies. 

 
- Information regarding existing and proposed RLCE installations/facilities within the region was correct 

when the report was published (May 2011), but will become out of date over time. 
 

- The primary purpose of the EOS was to identify the overall potential for RLCE within the sub-region, not 
the geographical or landscape capacity for specific RLCE types in specific locations. Although the study 
considers the spatial opportunities for some technologies (most notably commercial scale wind power), for 
the majority of technologies the assessment has not been carried out using spatial constraints mapping, 
but is based instead, for example, on the availability of feedstock at a local authority level.   

 
 

FUNCTION  (IN RELATION TO THE AIMS OF THIS FRAMEWORK) 

The Energy Opportunities Study (EOS) provides a strategic, high level guide to the amount (capacity) of RLCE 
energy potential within North Yorkshire and York, as part of a regional level study based primarily on technical, 
physical and economic constraints and opportunities. With the exception of commercial scale wind, the study 
includes no consideration of landscape value or sensitivity. Its primary function is to guide the formulation of targets 
for specific types of RLCE within the region.  

In terms of land use planning and the identification of potentially suitable sites for RLCE development, the EOS has 
some, albeit limited, practical application as it does identify areas of technical, physical and economic capacity, at 
strategic level, for commercial scale wind, district heating and hydro RLCE development.  

It also identifies the areas of least constraint (in landscape sensitivity terms) for commercial scale wind, but does not 
provide a definitive guide to where commercial scale wind may or may not be acceptable in landscape terms. It does 
not provide any judgement in relation to the number of turbines or size of turbines which might be acceptable in any 
given landscape; so is not a substitute for a detailed, landscape capacity assessment. 

The application of the EOS for land use planning is limited by the strategic level of the study and the nature of the 
assumptions made in identifying geographical opportunities. These assumptions and limitations should be taken into 
consideration when using the study for policy development and land use planning purposes. 
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KR2: The Sensitivity Study 
Delivering Sustainable Energy in North Yorkshire: Recommended Planning Guidance (LUC and NEF), October 2005) 

 

3.4.1.3 Key Features 
 
The Sensitivity Study identifies landscape sensitivity to a 
range of RLCE development within the North Yorkshire 
sub-region. The RLCE types assessed were limited to 
wind, a large biomass plant, and 40 pre-determined small 
scale hydroelectric schemes (as identified in AEAT 2002 
and 2004). Figures 5.2, 5.3 and 5.425

The sensitivity assessment uses national landscape 
typologies (equivalent to national scale landscape 
character types) as a basis for the sensitivity assessment. 
These landscape typologies (or types) were originally 
identified to inform the characterisation of National 
Character Areas (formerly referred to as ‘Countryside 
Character Areas’ and ‘Joint Character Areas’) by the 
Countryside Agency. The landscape of North Yorkshire 
and York is divided into 23 National Landscape Typologies.  

 illustrate the 
sensitivity of the landscape to Wind, Biomass and Hydro 
schemes in the sub-region.  

As part of the Sensitivity Study, the 23 National Landscape Typologies were sub-divided (using desk based analysis 
only) into 50 units where landscape character and sensitivity were found to be the same. This provided landscape 
characterisation at a county scale, which was deemed most appropriate for the purposes of the study. As such the 
Sensitivity Study provides a more detailed assessment of landscape sensitivity than the AEAT 2004 study, and also 
provides a landscape sensitivity assessment in relation to biomass and predefined hydro schemes in addition to 
commercial scale wind, within the 50 landscape character units.  

Descriptions of each of the 50 landscape character typology units together with an assessment of sensitivity to wind 
and biomass schemes are located in Appendix 4 of the Sensitivity Study; and hydro sites in Appendix 5. These 
assessments of sensitivity should be used as the primary source of information when considering wind, biomass 
and hydro development. 

The assumed scale of wind, biomass and hydro development was a key consideration in undertaking the Sensitivity 
Study and full details of the assumptions made can be found on pages 56-5926

 

 of the main report. In summary, the 
following key assumptions were made in relation to the scale of the RLCE development types assessed: 

Wind: 
- Turbine height of 100m to tip, and of 2-2.5MW; 
- Small scale development (1-5 turbines), Medium scale development (6-25 turbines) and Large scale 

development (more than 25 turbines) 

                                                           
25 Delivering Sustainable Energy in North Yorkshire: Recommended Planning Guidance - Figures 
http://www.northyorks.gov.uk/CHttpHandler.ashx?id=1045&p=0 
26 Delivering Sustainable energy in North Yorkshire Recommended Planning Guidance, LUC and NEF, October 2005 
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- Where sensitivity to even small scale development was identified as being high, an additional assessment 
of sensitivity to turbines of 50m to tip height was also considered to account for the potential for ‘domestic 
scale’ energy generation. 

 
Biomass: 
- A single, 1MW biomass plant; 
- One to three modern agricultural style sheds of approximately 30mx 10m x 6m, with a chimney stack 

height of 25m. 
 
Hydro: 
- Medium scale, run of river hydro scheme up to 1MW, with turbines housed in structures approximately 

1.5m x 2m x 1.5m in size (though smaller schemes of 1.5m maximum dimension were also considered 
where appropriate. 

 

3.4.1.4 Summary of Limitations of the Study in Relation to Landscape Sensitivity  
 

- The assessments made in the Sensitivity Study are intended to identify those areas most vulnerable or 
‘sensitive’ to wind, biomass and hydro energy development. It does not take account of landscape value 
or make judgements in relation to landscape capacity, so does not draw out opportunities for specific 
development types i.e. the number of turbines of a particular height in a particular area. The study does 
not present a pro-active approach to guiding development to less sensitive or vulnerable areas (see 
definitions of landscape sensitivity and capacity for clarification). 
 

- The assessment of landscape sensitivity to biomass is restricted to a single 1MW biomass facility 
(buildings and chimney), and does not include any assessment of the sensitivity of the landscape to 
smaller scale installations. In addition, no scale assumptions were made regarding the extent, planting 
pattern or height of biomass crops, or the size of hardstanding yards or storage areas, though general 
guidance on these issues is considered in section 6.26-6.30 of the report and in the assessment of each 
of the 50 landscape units in Appendix 4 of the report. 
 

- The Sensitivity Study considers 40 potential hydro sites. These sites were those used in the AEAT 2004 
study, which were initially identified by the University of Salford study ‘Small Scale Hydroelectric 
Generation Potential in the UK’ from 1989. The Environment Agency has since undertaken a national 
level assessment of the potential for small scale hydro sites in 201027

 

 which has identified a number of 
additional sites (see description of KR1 above for associated assumptions). This more recent data was 
used as the basis of KR1, the Energy Opportunities Study. Although the assessment of sensitivity for the 
40 sites identified is still valid there are a number of additional, potentially viable sites which have been 
identified without reference to landscape sensitivity. 

- Although the assessment of sensitivity to hydro includes consideration of ancillary structures, the main 
aspect in terms of assumptions of scale for a typical development was based on the size of the turbine 
housing. 

 

                                                           
27 Opportunity and Environmental Sensitivity Mapping for Hydropower in England and Wales,  ENTEC (on behalf of the Environmental Agency), 
2010 
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- The assessment of landscape sensitivity to wind is based on scale criteria set out in ‘Key Features’ above. 
The assumed height to tip for turbines of 100m contrasts with that made in KR1: The Energy 
Opportunities Study, which used 135m height to tip for commercial scale wind turbines.  

 
 
FUNCTION  (IN RELATION TO THE AIMS OF THIS FRAMEWORK) 

The Sensitivity Study can be used to inform both policy development and decision making in relation to wind, 
biomass and hydroelectric schemes in the sub-region. 

The assessments of landscape sensitivity provided in this study should be used as the primary source of information 
when considering wind, biomass and hydro, as the judgements made are specific to these types of RLCE 
development. Accordingly, where there are discrepancies between sensitivity assessments provided in the key 
reference documents, the assessment of sensitivity in KR2: The Sensitivity Study should be the primary source of 
information. 

Appendices 4 and 5 of the report contain the detailed landscape sensitivity judgements for each of the 50 landscape 
units identified in the study. This information can be used to develop policy which seeks to identify the areas of least 
landscape constraint for wind energy development (at differing scales) and for a 1MW biomass plant. Due to the 
limitations of the hydro study (outlined above) it may not always be as appropriate to use the Sensitivity Study for 
this purpose, as it only considers 40 pre-identified sites. 

In combination with other factors, as set out in the appraisal methodology, the Sensitivity Study can also be used to 
inform and influence decision making related to specific development proposals, through practical application of the 
landscape sensitivity assessments provided for each landscape unit. The Sensitivity Study provides guidance on 
design and typical landscape issues that need to be considered in relation to specific RLCE development types. 

The information available can be used to help identify the level of information required to support a particular 
planning application, to provide pre-planning advice and consultation responses to applicants in relation to 
landscape constraints and opportunities within a certain area, respond to screening opinions and/or scoping reports 
for EIA, inform a local assessment as part of the IPC process, or to identify gaps in information submitted. 
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KR3:  The Character Study 
(North Yorkshire and York Landscape Characterisation Project (CBA), May 2011) 

 

3.4.1.5 Key Features 
 

The Character Study is the most up to date assessment of landscape 
character within the sub-region. It identifies Landscape Character 
Types (LCT) at a sub-regional scale and makes judgements in relation 
to sensitivity of each LCT to development or land use change of any 
kind, including, but not specific to RLCE.  

The study is intended to provide a strategic level assessment at a sub-
regional level which will complement existing and future landscape 
character assessments undertaken at a local level. It does not replace 
the need for local level assessment, or the role of local assessments in 
policy development or decision making. Although not yet formally 
adopted at a local level, it is intended that the study will provide a 
strategic framework for landscape character within the sub-region, and 
could form a Supplementary Planning Document (SPD) to LDFs. 

The Landscape Character Types identified are illustrated on Figure 3.1 
of the North Yorkshire and York Landscape Characterisation Project 
report. Figure 3.3 shows how the LCTs that have been identified ‘fit’ 
within the framework of National Character Areas.  Descriptions for 
each LCT are included in the body of the report and in summary, the 
following information is provided for each LCT: 

- Characterisation (the process of assessment of which 
factors/features/attributes combine to create a sense of 
place)  

o Key Characteristics; 
o Description; 
o Definitive Attributes; 

- Evaluation  (to determine forces for change and sensitivity of landscape to change) 
o Forces for Change; 
o Sensitivity to Change Issues; which, uniquely for the sub-region, provides sensitivity 

judgements in relation to: 
 Visual Sensitivity;  
 Ecological Sensitivity; and 
 Landscape Sensitivity 

- Guidance (for managing landscape change, to aid the process of managing landscape change by 
highlighting needs and opportunities to inform planning and land management decisions) 

 
LCTs are identified within broader, Primary Landscape Units (PLU) as illustrated on Figure 3.2 of the report, which 
have been identified according to the underlying geological influence on the landscape, against which no sensitivity 
judgements are made.  
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3.4.1.6 Summary of Limitations of the Study in Relation to Landscape Sensitivity 
 

- The evaluation of landscape, visual and ecological sensitivity is not specific to RLCE development nor to 
any other type of development or land use change. Rather, it is an assessment of the sensitivity of 
landscape character per se and consequently the evaluation of landscape and visual sensitivity in the 
study should not be used as a definitive constraint to a particular development or development type. 
 

- Due to the nature of the landscape sensitivity assessments made (i.e. not specific to a particular type of 
development e.g. wind turbines) the sensitivity judgements made in KR3 should be used a secondary 
source of information where development specific studies (such as that provided in KR2) are available. 
 

- The evaluation of ecological sensitivity is based on a judgement made in relation to the importance of 
characteristic and/or designated habitats within an LCT, at a landscape scale. It is not a substitute for 
detailed ecological survey or assessment of potential effects on ecology at a site level but provides 
strategic guidance to the sensitivity of biodiversity as a resource within each LCT identified. 

 
 
FUNCTION  (IN RELATION TO THE AIMS OF THIS FRAMEWORK) 

The Character Study could be used to support (and directly relate to) potential LDF policies if and where they deal 
specifically with protection or enhancement of landscape character and RLCE development. Where applicable, it 
could be used in combination with existing local level landscape character assessments for this purpose, with the 
added advantage that it will provide a consistent, county wide resource against which proposals could be assessed. 
This may be of particular assistance or relevance where RLCE development has the potential to significantly affect 
landscape character, or give rise to cumulative effects over a broad area of landscape (such as commercial scale 
wind) and which would often require co-ordination between multiple authorities. 

The study could be used in combination with local level character assessments to identify key issues related to the 
sensitivity of landscape character, relative to a specific RLCE development proposal. The Character Study will help 
to identify constraints and opportunities associated with a particular landscape or site and this information can be 
used to influence and/or review specific RLCE development proposals to determine the level of information required 
from an applicant in support of their proposal.  

The Character Study will be of particular value to decision makers where:  

a) There is a need to minimise the potentially detrimental landscape or visual effects of development through 
appropriate mitigation such as siting and design;  

b) There are opportunities for landscape enhancement as part of the proposals; and 

c) Proposals are required to compensate for the loss of landscape elements, characteristics or features.  
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3.4.2 Key Concepts 
 

In addition to the key references, it is important to define the key concepts of landscape character, landscape 
sensitivity and landscape capacity, and the interrelationship and differences between them. Rather than attempt to 
redefine these concepts again, it seems sensible to refer to existing definitions within the key reference documents 
and recognised industry guidance.  

 
 

3.4.2.1 Landscape Character 
 
The most up to date guidance on the landscape characterisation process is Landscape Character Assessment, 
Guidance for England and Scotland, produced by Scottish Natural Heritage and Countryside Commission in 200228

 

. 
The guidance provides a useful explanation of the difference between landscape character types (LCT) and 
landscape character areas (LCA) as follows: 

“Landscape Character Types: 

These are distinct types of landscape that are relatively homogeneous in character. They are generic in nature in 
that they may occur in different areas in different parts of the country, but wherever they occur they share broadly 
similar combinations of geology, topography, drainage patterns, vegetation and historical land use and settlement 
pattern. For example, chalk river valleys or rocky moorlands are recognisable and distinct landscape character 
types. 

Landscape Character Areas: 

By comparison, these are single unique areas and are the discrete geographical areas of a particular landscape 
type. So, taking the chalk river example, the Itchen Valley, the Test Valley and the Avon Valley (all chalk rivers) 
would be separate landscape character areas of the chalk river valley landscape character type. Each has its own 
individual character and identity, even though it shares the same generic characteristics with other areas of the 
same chalk river valley type. This distinction is reflected in the naming of types and areas: landscape character 
types have generic names such as moorland plateau and river valley, but landscape character areas take on the 
names of specific places. Looking at a Scottish example, in Dumfries and Galloway the narrow wooded valley 
landscape character type can be found. Within the area there are several individual landscape character areas of 
this type, each distinct and unique, such as the Esk Valley, the Urr Water, the Water of Kan, the Big Water of Fleet 
and the River Cree character units. 

Landscape character areas and types rarely conform to administrative boundaries.” 

 

The guidance also describes the relationship between different scales of landscape character assessment, from 
national level assessments (such as that produced by Natural England) to local level assessments (such as those 
produced by LPAs in NY&Y). It states that: 

“Landscape Character Assessment can be applied at a number of different scales from the national or indeed 
European level to the parish level. Ideally assessments at different scales should fit together as a nested series or a 
                                                           
28 Landscape Character Assessment, Guidance for England and Scotland, (Scottish Natural Heritage and Countryside Commission), 2002 
http://www.snh.org.uk/wwo/sharinggoodpractice/CCI/cci/guidance/Main/Content.htm  
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hierarchy of landscape character types and/or areas so that assessment at each level adds more detail to the one 
above. The analogy of Russian Dolls is often used to describe this hierarchical relationship, but the idea of a camera 
zooming in, from a distant broad view, to a detailed small-scale portrait, also makes the point.”29

The three main levels at which Landscape Character Assessment are carried out are National and Regional scale, 
Local Authority scale and Local (or site specific) scale. 

 

Figure 2.3 on page 12 of the guidance illustrates the relationship between different levels of character assessment. 
The illustration is reproduced here in Figure 3 (below) for ease of reference. 

                                                           
29 Landscape Character Assessment, Guidance for England and Scotland, (Scottish Natural Heritage and Countryside Commission), 2002 
http://www.snh.org.uk/wwo/sharinggoodpractice/CCI/cci/guidance/Main/Content.htm 
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Figure 3: The Landscape Character Assessment Spatial Hierarchy – an example of the relationship between the 
different levels (Extract taken from Landscape Character Assessment, Guidance for England and Scotland, produced by 
Scottish Natural Heritage and Countryside Commission in 2002, originally produced by LUC (1999) South Pennines Landscape 
Character Assessment for SCOSPA, Bradford). 
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3.4.2.2 Landscape Capacity and Sensitivity 
 
Scottish Natural Heritage has produced the most comprehensive guidance on the subject, including Topic Paper 6 
(with the then Countryside Agency) and the Landscape Sensitivity and Capacity Toolkit (as listed in section 2.6 of 
this report). The latter includes a number of examples from sensitivity and capacity studies produced in relation to 
commercial scale wind and urban extensions, for which this type of study is often commissioned. One of the 
examples cited is from the Landscape Capacity Study for Wind Turbine Development in East Lothian (May 2005) by 
Anderson and Grant, who define the three concepts succinctly as follows:  

 

Landscape Character 

“Landscape relates not only to the physical attributes of the land but also to the experience of the receptor. 
Landscape character is made up of physical characteristics of land such as landform, woodland pattern etc (which 
exist whether anyone sees them or not) plus a range of perceptual and value based responses to that landscape.” 

Landscape Sensitivity 

“Sensitivity relates to landscape character and how vulnerable this is to change. In this study, change relates to wind 
energy development and any findings on landscape sensitivity are restricted to this. Landscapes may have different 
sensitivities to other forms of change or development. Landscapes which are highly sensitive are at risk of having 
their key characteristics fundamentally altered by development and change may result in a different landscape 
character. Sensitivity is assessed by considering the physical characteristics and the perceptual characteristics of 
landscapes.” 

Landscape Capacity 

“This relates to how far a landscape can absorb or accommodate development without a fundamental change in 
character. Landscape character and sensitivity are part of this, but capacity can also include visibility assessment 
and any values (in the form of designations) relating to that landscape and whether change was acceptable. 
Therefore a landscape which has high sensitivity in terms of potential effects on its character would not necessarily 
have a low capacity and vice versa as there are other factors which need to evaluated.” 

 

 
KR2, the Sensitivity Study produced for NY&Y by LUC, describes the difference between a landscape sensitivity 
study and a landscape capacity study as follows: 
 

“5.12. Considerable care must be taken to clearly define what is meant by the terms ‘sensitivity’ and ‘capacity’, and 
to clarify the differences between a sensitivity study and a capacity study.  

5.13. Sensitivity studies focus on drawing out the inherent sensitivities of the study area to any ‘development’, e.g. 
renewables, highlighting those areas most vulnerable or ‘sensitive’ to changes in character. In contrast, capacity 
studies take this sensitivity information, and judgements about landscape value, and draw out the potential 
opportunities for a specific development type under consideration, e.g. wind farms of 30 turbines of 95m tip height. 
As a result, sensitivity studies tend to present information on avoiding key sensitive or vulnerable areas, whereas 
capacity studies present a more proactive approach to guiding developments to less sensitive or vulnerable areas. 

5.14. For this study it was considered more appropriate to carry out a sensitivity study to highlight those areas of 
North Yorkshire that may be particularly sensitive to different types of renewable energy developments, and to 
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provide guidance as to the constraints and opportunities for development within each landscape character area 
considered. 

5.15. The overall landscape sensitivity of a character area to development is a function of landscape character 
sensitivity and visual sensitivity of the landscape. 

5.16. Landscape sensitivity is defined in this study as:  

Landscape Sensitivity is the degree to which a particular landscape character type or area is vulnerable to change 
with potentially adverse effects on its character. 

5.17. Visual sensitivity is defined in this study as:  

Visual Sensitivity is the degree to which a particular view or visual experience is vulnerable to change with 
potentially adverse effects on its character. 

5.18. A capacity study is typically a more detailed and concentrated study, considering a specific form of 
development, e.g. residential housing or 95m turbines. The judgement of capacity requires consideration of not only 
landscape character and visual characteristics, but also landscape value to help inform the more complex 
judgements of capacity. Landscape value can be taken from the designation status of the landscape, e.g. National 
Park, AONB, and ideally considers stakeholder consensus on landscape values, including cultural and heritage 
values.” 

 

 
It is important to note that no landscape capacity assessments have been undertaken specific to RLCE within the 
study area and consequently no specific judgements can be made in relation to RLCE development based on the 
landscape capacity of the study area without further assessment being undertaken. 
 
 

3.4.2.3 Landscape and Visual Impacts 
 

Landscape and visual impact assessment (LVIA) is the process of assessing the effects of a particular development 
on both landscape character and visual amenity.  Guidance from Scottish Natural Heritage’s EIA handbook 
describes the meaning of both landscape and visual impacts and identifies the differences between the two 
processes as follows: 

“Landscape and visual impacts are related but separate, different concepts.  

Landscape Impacts are on the fabric, character and quality of the landscape. They are concerned with: 

- Landscape components 
- Landscape character – regional and local distinctiveness 
- Special interests e.g. designations, conservation sites, cultural associations. 
 
Visual Impacts are the effects on people of the changes in available views through intrusion or obstruction and 
whether important opportunities to enjoy views may be improved or reduced. 

Landscape and visual impacts do not necessarily coincide. Landscape impacts can occur in the absence of visual 
impacts, for instance where a development is wholly screened from available views, but nonetheless results in a 
loss of landscape elements, and landscape character within the site boundary. 
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Similarly, some developments, such as a new communications mast in an industrial area, may have significant 
visual impacts, but insignificant landscape impacts. However, such cases are very much the exception, and for most 
developments both landscape and visual impacts will need to be assessed.”30

 

 

3.5 Signposting to Existing Guidance 
 

3.5.1 Landscape Specific Guidance 
 

There are a number of guidance documents that have been produced specific to landscape character assessment, 
landscape sensitivity, landscape capacity and landscape and visual impact assessment. The following provides a 
list of current guidance at the time of this report; the GLVIA is currently under review and it is understood that it will 
be updated in 2012. 

- Guidelines on Landscape and Visual Impact Assessment (GLVIA) Second Edition, Landscape Institute and 
Institute of Environmental Management and Assessment, 2002 (Not available online) 
 

- Landscape Character Assessment: Guidance for England and Scotland, Countryside Agency and Scottish 
Natural Heritage (SNH) produced by the University of Sheffield and Land Use Consultants, 2002 
(http://www.naturalengland.org.uk/Images/lcaguidance_tcm6-7460.pdf)  

 
- A Handbook on Environmental Impact Assessment: Guidance for Competent Authorities, Consultees and 

Others Involved in the Environmental Impact Assessment Process In Scotland, SNH, 2009 
(http://www.snh.org.uk/pdfs/publications/heritagemanagement/EIA.pdf)  

 
- Topic Paper 6: Techniques and Criteria for Judging Capacity and Sensitivity, SNH and Countryside Agency 

(http://www.snh.org.uk/wwo/sharinggoodpractice/CCI/cci/guidance/Topic/topic.htm#topic6)  
 
- A Guide to Commissioning a Landscape and Sensitivity Study (Toolkit), SNH,  

(http://www.snh.gov.uk/docs/B858929.pdf)  
 

3.5.2 RLCE Specific Guidance in Relation to Landscape 
 

A list of useful guidance for each RLCE development type is included as part of tool T2 of the Appraisal 
Methodology, in Appendix A of this report. The following lists provide a summary of some of the guidance currently 
available. The list of documentation is provided as potential sources of further information; the status of specific 
guidance should be verified with the author/publisher before use. 

 

3.5.2.1 Wind  
 

Scottish Natural Heritage has produced the most comprehensive guidance specific to wind development in relation 
to landscape and biodiversity. The following documents may be of assistance in identifying potential landscape and 
visual effects of wind farms: 
                                                           
30 A Handbook on Environmental Impact Assessment: Guidance for Competent Authorities, Consultees and Others Involved in the 
Environmental Impact Assessment Process In Scotland, SNH, 2009 (http://www.snh.org.uk/pdfs/publications/heritagemanagement/EIA.pdf)  
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- Cumulative Effect of Wind farms: DRAFT Version 3 for Consultation, SNH  (November 2009)  
http://www.snh.org.uk/pdfs/strategy/renewables/A307913.pdf  
 

- Guidance on Siting and Designing Wind Farms in the Landscape, SNH (2009). 
http://www.snh.gov.uk/docs/A337202.pdf  

 
- Natural Heritage Assessment of Small Scale Wind Energy Projects which do not Require Formal 

Environmental Impact Assessment, SNH (2008) http://www.snh.gov.uk/docs/C206956.pdf  
 
- Siting and Designing Single and Groups of Small Turbines in the Landscape, SNH (March 2011) 

http://www.snh.gov.uk/docs/A516125.pdf  
 
- Visual Representation of Windfarms Good Practice Guidance, SNH (March 2006) 

http://www.snh.org.uk/pdfs/publications/heritagemanagement/Visual%20Representation%20of%20windfarms%20
-%20excerpt.pdf  

 
- University of Newcastle (2002) Visual Assessment of Windfarms Best Practice. Scottish Natural 

Heritage Commissioned Report F01AA303A http://www.snh.gov.uk/docs/A305437.pdf  
 
- Survey Methods For Use In Assessing The Impacts Of Onshore Windfarms On Bird Communities, SNH, 

(November 2005, revised December 2010) http://www.snh.gov.uk/docs/C278917.pdf  
 

For an example of a landscape capacity study for wind energy development, see that produced for the South 
Pennines (Landscape Capacity Study for Wind Energy Developments in the South Pennines, Julie Martin 
Associates (January 2010)). The study provides useful information on landscape sensitivity and capacity in relation 
to wind energy development. It also includes guidance on how to assess the impact of wind development on 
landscape character (Table 11) and details of the type of information which should accompany a planning 
application within a landscape and visual impact assessment (LVIA) (Table 12)31

  

. This has been used to inform 
production of Appraisal Methodology Tool T7, located in Appendix A. 

                                                           
31 http://www.rochdale.gov.uk/PDF/2010-04-14_LDF_Land_Cap_Study_Wind_Energy_Dev_South_Pennines_Jan_2010.pdf 

292 of 374

http://www.snh.org.uk/pdfs/strategy/renewables/A307913.pdf�
http://www.snh.gov.uk/docs/A337202.pdf�
http://www.snh.gov.uk/docs/C206956.pdf�
http://www.snh.gov.uk/docs/A516125.pdf�
http://www.snh.org.uk/pdfs/publications/heritagemanagement/Visual%20Representation%20of%20windfarms%20-%20excerpt.pdf�
http://www.snh.org.uk/pdfs/publications/heritagemanagement/Visual%20Representation%20of%20windfarms%20-%20excerpt.pdf�
http://www.snh.gov.uk/docs/A305437.pdf�
http://www.snh.gov.uk/docs/C278917.pdf�
http://www.rochdale.gov.uk/PDF/2010-04-14_LDF_Land_Cap_Study_Wind_Energy_Dev_South_Pennines_Jan_2010.pdf�


AECOM                     Managing Landscape Change: Renewable & Low Carbon Energy Developments – a Landscape Sensitivity Framework for North Yorkshire and York 46 
 
Capabilities on project: 
Environment 

 

3.5.2.2 Other RLCE Types  
 

The following guidance has been produced in relation to assessment of other RLCE development types: 
 
Hydro 
 
- Guidelines on the Environmental Impacts of Windfarms and Small Scale Hydroelectric Schemes, SNH, 

(2002) 
http://www.snh.org.uk/pdfs/publications/heritagemanagement/Guidelines%20Windfarms%20Hydroelectric%20Sc
hemes.pdf  
 

- Hydroelectric Schemes and the Natural Heritage, Version 1, SNH (December 2010)   
http://www.snh.gov.uk/docs/C278964.pdf  

 
- Demars, B. O. L. and Britton, A. (2011). Assessing the impacts of small scale hydroelectric schemes on rare 

bryophytes and lichens. Scottish Natural Heritage and Macaulay Land Use Institute Funded Report. Scottish 
Natural Heritage Commissioned Report No.421 
http://www.snh.org.uk/pdfs/publications/commissioned_reports/421.pdf  
 

Micro Renewables 
 
- Guidance Note : Micro Renewables and the Natural Heritage, SNH, (October 2009) 

http://www.snh.gov.uk/docs/A301202.pdf  
 

 
General 

- Bioenergy and the Natural Heritage, SNH (2009) http://www.snh.gov.uk/docs/C192626.pdf  
 

- Renewable Energy and the Natural Heritage, SNH, (2010) http://www.snh.gov.uk/docs/C272217.pdf  
 
 

3.5.3 Other Relevant Guidance 
 

The following guidance, although not specific to landscape character per se, might also be useful when dealing with 
RLCE in relation to the historic landscape (or historic features within the landscape) and biodiversity/nature 
conservation. 

English Heritage 
 
- Wind Energy and the Historic Environment, English Heritage (2005) http://www.english-

heritage.org.uk/publications/wind-energy-and-the-historic-environment/  
 

- Biomass Energy and the Historic Environment, English Heritage (2006) http://www.english-
heritage.org.uk/publications/biomass-energy-historic-environment/  

 
- Small-scale solar thermal energy and traditional buildings, English Heritage (2008) http://www.english-

heritage.org.uk/publications/small-scale-solar-thermal-energy-and-traditional-buildings/  
 

293 of 374

http://www.snh.org.uk/pdfs/publications/heritagemanagement/Guidelines%20Windfarms%20Hydroelectric%20Schemes.pdf�
http://www.snh.org.uk/pdfs/publications/heritagemanagement/Guidelines%20Windfarms%20Hydroelectric%20Schemes.pdf�
http://www.snh.gov.uk/docs/C278964.pdf�
http://www.snh.org.uk/pdfs/publications/commissioned_reports/421.pdf�
http://www.snh.gov.uk/docs/A301202.pdf�
http://www.snh.gov.uk/docs/C192626.pdf�
http://www.snh.gov.uk/docs/C272217.pdf�
http://www.english-heritage.org.uk/publications/wind-energy-and-the-historic-environment/�
http://www.english-heritage.org.uk/publications/wind-energy-and-the-historic-environment/�
http://www.english-heritage.org.uk/publications/biomass-energy-historic-environment/�
http://www.english-heritage.org.uk/publications/biomass-energy-historic-environment/�
http://www.english-heritage.org.uk/publications/small-scale-solar-thermal-energy-and-traditional-buildings/�
http://www.english-heritage.org.uk/publications/small-scale-solar-thermal-energy-and-traditional-buildings/�


AECOM                     Managing Landscape Change: Renewable & Low Carbon Energy Developments – a Landscape Sensitivity Framework for North Yorkshire and York 47 
 
Capabilities on project: 
Environment 

 

- Micro wind generation and traditional buildings, English Heritage (2010)  http://www.english-
heritage.org.uk/publications/micro-wind-generation-and-traditional-buildings/  

 
- Microgeneration in the Historic Environment, English Heritage (2010) http://www.english-

heritage.org.uk/publications/microgeneration-in-the-historic-environment/  
 

- Small scale solar electric (photovoltaics) energy and traditional buildings, English Heritage (2010) 
http://www.english-heritage.org.uk/publications/small-scale-solar-electric-photovoltaics-energy/  

 
- Energy crops and the historic environment, English Heritage (2001) http://www.english-

heritage.org.uk/publications/energy-crops-and-the-historic-environment/  
 

- The Setting of Heritage Assets, English Heritage (2011) http://www.english-heritage.org.uk/publications/setting-
heritage-assets/  

 

Natural England 
 
- Wind farm development and nature conservation. A guidance document for nature conservation 

organisations and developers when consulting over wind farm proposals in England, English Nature, 
RSPB, WWF-UK, BWEA (2001) http://naturalengland.etraderstores.com/NaturalEnglandShop/WF1  
 

- Making space for renewable energy: assessing on-shore wind energy development, Natural England 
(2010) http://naturalengland.etraderstores.com/NaturalEnglandShop/NE254  

 
- The Natural England website, also provides general guidance on nature conservation in relation to planning and 

specific standing advice relating to protected species: 
http://www.naturalengland.org.uk/ourwork/planningtransportlocalgov/spatialplanning/standingadvice/default.aspx  
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3.6 Appraisal Methodology Tools 
 

The following tools are referenced in the appraisal methodology and are located in Appendix A of this report: 

 

T1 Landscape Sensitivity to Commercial Scale Wind, Overlaid with Energy Opportunity 
Mapping for Commercial Scale Wind (based on GIS Mapping from KR2 and KR1 
respectively) 

The purpose of this mapping is to provide a quick reference for the previously identified energy opportunity and 
landscape sensitivity to commercial scale wind developments, which are illustrated on a single figure. It combines 
GIS data from the following sources: 

- Figure 5.2 in KR2 showing landscape sensitivity to commercial scale wind (based on tip height of 100m). 
Landscape sensitivity is mapped in relation to landscape units identified as part of the study (summarised 
in the description of KR2 above); and 
 

- The Energy Opportunity Plan for North Yorkshire and York from KR1 (illustrated on Figure 56 of the main 
report), which illustrates the area of practically viable resource for commercial scale wind (assuming a 
turbine tip height of 135m), based on technical and physical availability and planning and regulatory 
criteria (summarised in the description of KR1 above). 

 

T2 List of Typical Landscape Effects of RLCE Development Types 
 
T2 is intended to assist in the identification of potential landscape effects of RLCE development types and, 
subsequently help to identify the level of information required to support a development proposal/planning 
application. 

The types of RLCE considered within this framework are aligned with those identified in the regional capacity study 
undertaken by Aecom and published in March/April 2011, namely: 

- District Heating and Combined Heat and Power (CHP) 
- Commercial Scale Wind Energy 
- Hydro Energy (small scale, low head) 
- Biomass (including use in co-firing and energy generation from dedicated energy crops, managed 

woodland, industrial wood waste and agricultural arising, or straw) 
- Energy from Waste (EfW) (including energy generation from slurry, food and drinks waste, poultry litter, 

municipal solid waste, commercial and industrial waste arisings, landfill gas production and sewerage gas 
production) 

- Microgeneration (including small scale wind energy, solar, heat pumps, small scale biomass boilers) 
 
The definition of scale in relation to wind energy may be helpful in differentiating between what constitutes a 
large/medium or commercial scale wind farm, a medium/small or community scale wind farm, and a domestic, 
micro/ small scale wind energy installation. Both SNH guidance and a recent landscape capacity study for Dumfries 
and Galloway (Dumfries and Galloway Wind Farm Landscape Capacity Study. Carol Anderson Alison Grant 
Landscape Architects. January 2011),  provide useful definitions in relation to scale of wind development which, in 
combination with a knowledge of current and real life built examples, have been used to define typical scales of 
different kinds of wind development. The definitions in Table 1 are taken from this guidance and provide reasonable 
assumptions in relation to wind development typologies. 
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Table 1: Suggested Typologies for Wind Development by Scale (Height) of Turbines 

Typology  Height (to tip) Scale 

Micro Up to 12m Single turbine or wall/roof mounted turbine. 

Small   

(Domestic Scale, 1.5-15kw)) 

12-20m Single turbines or small groups of between 
1 and 5 turbines.  
 
(Gigha community Wind Farm is a typical 
example and has 3 second hand turbines of 
43.5m in height) 

Small/Medium  

(Community Scale, 15kw-500kw) 

20-50m 

Medium  

(Small Commercial Scale) 

50-80m Single turbines/groups of up to 10 turbines. 

Large 

(Commercial Scale 1.5MW-2.5MW) 

80-150m Generally over 10 turbines but with single 
turbines also considered in this height range 

 

Each of the RLCE development types under consideration has potential to affect the landscape resource in different 
ways and at different scales. Equally, each development type may require different types and/or scales of mitigation, 
relative to the potential effects.  

T2 provides a summary of the typical, potential effects of RLCE development in relation to landscape and also 
provides a guide to what a typical installation might comprise. The information in the table is based on guidance in 
the companion guide to PPS 2232 and professional experience, and has been adapted and developed from research 
undertaken on behalf of the Welsh Assembly Government, published in July 201033

- A description of the technology under consideration including an indication of the scale, size, massing, 
appearance of each type of installation; 

. For each RLCE development 
type the following information is provided: 

- A description of typical infrastructure associated with each type of development (where applicable) e.g. 
connection to the grid, maintenance access roads; 

- A list of typical landscape effects associated with both of the above; 
- An indication of the scale at which the development could affect the landscape (with reference to 

guidance in T4); 
- A guide to the type of mitigation that should be considered as part of the design process; and 
- A list of references for further information on each RLCE type and or technical guidance. 

 
Typical effects identified include: 

- Direct landscape effects, which might occur where proposed development would have a physical effect on a 
specific landscape element or feature e.g. the removal of existing woodland, a watercourse or a change to 
existing field pattern; 

 

                                                           
32 http://www.communities.gov.uk/publications/planningandbuilding/planningrenewable  
33 Planning Implications of Renewable and Low Carbon Energy , Research Report to the Welsh Assembly Government, July 2010 
http://wales.gov.uk/topics/planning/planningresearch/publishedresearch/planningimplications/?lang=en  
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- Indirect, or perceived landscape effects, which might occur due to a change to the character of an area of 
landscape or over a wider area, e.g. a perceived change in the scale of the landscape, through introduction of 
inappropriately large development, or an increase in the sense of enclosure or urbanisation within a rural area; 

 
- Visual effects, which might occur if a particular development causes a change in a particular view; and 
 
- Cumulative effects, which might occur where there is an accumulated or combined effect of more than one 

scheme in a particular view or landscape character area. 
 
Indirect effects are dependent upon the perception of the landscape; perception is affected by the value assigned to 
particular landscapes by a variety of stakeholders. The Landscape Character Assessment Guidance for England 
and Scotland identifies the following criteria or reasons why stakeholders may attach value or importance to different 
landscapes: 
 
- landscape quality (the condition and intactness of a landscape and its features);  
- scenic quality (visual appeal);  
- rarity (the presence of rare landscape types or features);  
- conservation interests (the presence of features of particular wildlife, earth science, archaeological, historical or 

cultural interest);  
- wildness (the presence of wild or relatively wild character in the landscape);  
- associations (with particular people, artists, writers or events in history);  
- tranquillity (reflecting perceived links to nature and natural features and relative lack of detractors such as built 

development, traffic and noise); and  
- recreational opportunities (for enjoyment of the landscape). 
 
 
T3 Guidance on Assessing of the Typical Scale of Effects of RLCE Development 
 
The scale at which the development could affect the landscape is likely to influence the level of assessment required 
to be undertaken for each development type and therefore the level of information required to be submitted in order 
to properly consider and determine a planning application. The purpose of T3 is to assist in the decision making 
process by providing guidance on the typical scale of landscape effects associated with RLCE development. 
 
The guidance provided in T3 is based on SNH guidance for assessment of wind farms and the experience of 
AECOM’s UK landscape teams in undertaking landscape assessment for a range of development types. It is 
intended as a guide based on typical development types, and does not provide an absolute evidence base. If there 
is any doubt or ambiguity in assessing scale of effects, then additional information should be sought from an 
applicant to help to define the scale of the landscape effects. 
 
It should be noted that the guidance provided is primarily related to the scale at which schemes typically give rise to 
significant landscape effects, not the extent or scale of significant visual effects.  It is very difficult to provide 
guidance on typical effects in relation to visual impact, as the magnitude and significance of visual effect depend so 
heavily on the context of a site or study area.  Visibility is not the same as visual effect and although a development 
may be visible over a long distance, it may not necessarily have any significant effect on views. 

An assessment of the typical scale of effects for each RLCE type is provided in T2, based on the guidance provided 
in T3. 
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T4 Guidance on Cross Boundary Effects on Multiple Landscape Character Areas or 
Types 

Guidance on cross boundary effects has been prepared specifically at the request of the steering group. Again, this 
guidance should be used to help to determine both the predicted scale of effects and the level of information 
required to fulfil the requirements of a planning application. 
 
 
T5 Landscape Character and Sensitivity Mapping (Based on information and GIS Mapping from 
KR3) 
 
The purpose of this mapping is to provide a quick reference guide to the landscape sensitivity and character context 
of the study area. 

T5 includes GIS mapping of landscape, visual and ecological sensitivity based on the analysis undertaken as part of 
the landscape characterisation of NY&Y, as reported in KR3. This mapping has been produced to illustrate 
sensitivity of each landscape character type (LCT) to change of any type (not specific to RLCE or development – 
see guidance on limitations of KR3). The sensitivity mapping should be used in conjunction with the descriptions of 
each LCT (as presented in KR3) to determine the landscape character and sensitivity context of a particular area. 
The sensitivity mapping comprises the following figures: 

 - NY &Y Landscape Character Assessment Landscape Sensitivity 

 - NY &Y Landscape Character Assessment Visual Sensitivity 

 - NY &Y Landscape Character Assessment Ecological Sensitivity 

T5 also includes mapping to illustrate the location and extent of landscape character areas, types, units and 
typologies within the sub-region, including: 

 - National Character Areas (as identified by Natural England);  

 - Primary Landscape Units and Landscape Character Types (as identified in KR3); and  

 - Landscape Typologies used by Land Use Consultants to identify areas of sensitivity to wind, biomass and hydro 
development (as identified in KR2).  

This mapping data has been overlaid to illustrate the relationship between the various landscape units identified for 
the sub-region at a strategic level. This helps to illustrate areas that coincide and areas of inconsistency between 
the baseline mapping used as a basis for each of the studies, in terms of the location and extent of landscape units. 
 
T6 Map of Existing RLCE Installations in NY&Y and Surrounding Areas  
The purpose of this mapping is to provide a definitive guide to existing and proposed RLCE development within the 
sub-region and beyond to assist with the identification of potential cumulative effects. Existing schemes are defined 
as those that are currently in operation or that have planning consent; proposed schemes are those that are in the 
planning system. This information and mapping may be particularly useful in relation to appraisal of large scale 
RLCE developments such as commercial scale wind and biomass power plants, where cumulative effects can be 
significant. 
 
The current mapping is based on GIS information gathered as part of the evidence base for KR1: The Energy 
Opportunities Study and is current as of March 2011. It is intended that this information be collated and illustrated in 
combination with similar data from surrounding regions including Lancashire, Cumbria and County Durham, if and 
where this information is available. It will be the responsibility of the authorities within the sub-region to obtain and 
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maintain the GIS data upon which this tool is based. The tool will only remain useful if the information can be 
updated in a reasonably regular basis. As such the steering group may wish to discuss the potential for resourcing 
and co-ordinating this type of mapping in the medium to long term. 
 
In discussion with the steering group, it was suggested that it may also be possible to add locations for schemes 
which have been refused planning consent, though at the time of this report, the information was not yet available in 
GIS format. 
 
 
T7 Checklist of Typical Information to be Provided in a Planning Application 

The purpose of the checklist is to provide a guide to the level and type of information required to assess RLCE 
schemes according to type and the typical scale of potential effects. This tool could also be used in combination with 
existing SPD such as the existing NY&Y guidance on validation requirements. 
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Housing development with solar panels, Castleton 

 
 

4.1 Introduction 
 

This section provides worked examples of the Landscape Sensitivity Framework Pro Forma, to illustrate the 
practical application of the Appraisal Methodologies provided in Figures 1 and 2 in Section 3 of this Framework. The 
worked examples are based on three case study areas and a range of different RLCE types as suggested by the 
steering group. The three case studies are: 

- Commercial scale wind development in the Vale of Mowbray; 
- Biomass power plant in the Humberhead Levels; and 
- Hydroelectric power plant in the North York Moors National Park. 

4 Case Studies  

 

4 
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The development proposals described in each case study represent a potential scenario and are not meant to be 
representative of actual development proposals. Any similarity between existing development proposals and those 
described here is entirely unintentional. That said, each scenario is intended to represent a potentially viable and 
realistic development proposal in each of the geographic areas identified. 

Each case study comprises a single worked example of the Pro Forma with the exception of the North York Moors, 
where the steering group has requested that an alternative approach is devised to focus on the use of their local 
level Landscape Character Assessment. This alternate approach could be equally applied to other areas within 
North Yorkshire and York, where a more local and detailed level of appraisal could be appropriate. Due to the more 
localised focus of the alternative Pro Forma, its use is likely to be more appropriate to development management 
decision making than strategic policy development. 

The case studies are set out in sections 4.1.1 – 4.1.3 below. 
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4.1.1 Vale of Mowbray  
 

 

 

 

 

 

 

 

 

 

 

 
Vale of Mowbray, N Buchan 
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Landscape Sensitivity Framework - Pro Forma  
To be used with reference to the appraisal methodology and associated Key References (KR) and Tools (T) as set out in 
Managing Landscape Change: Renewable & Low Carbon Energy Developments – a Sensitivity Framework for North 
Yorkshire and York. 

APPLICATION REFERENCE (If relevant): N/A 
 
PROVIDE SUMMARY DESCRIPTION OF DEVELOPMENT PROPOSAL UNDER CONSIDERATION OR PURPOSE OF 
REVIEW: 

10-12MW Wind Farm comprising: four wind turbines (130m to tip) and associated infrastructure 
including transformers and crane pads; new and upgraded access tracks; substation and control 
building; a temporary site compound; and, a meteorological mast. 

Purpose of Review: To respond to EIA scoping request. 

 
1. WHERE IS THE SITE UNDER CONSIDERATION?  
(Identify location using OS mapping, Aerial Photography): 
 
4km south of Northallerton 
 
2. WHICH LANDSCAPE CHARACTER AREA / UNIT/ TYPE IS THE SITE IN?  
(Identify from mapping and LCT descriptions in KR3/T5):   

National Character Area:  County Primary Landscape Unit: County Landscape Character Type: 

Vale of Mowbray Farmed Lowland Valley 
Landscape 

Settled Vale Farmland (LCT 
25) 

 
3. HAS THE RELEVANT ENERGY OPPORTUNITY BEEN IDENTIFIED FOR THIS RLCE TYPE?  
(Identify using information provided in KR1/T1):  
   
   Yes  No   
 
4. WHICH LANDSCAPE TYPOLOGY UNIT IS THE SITE IN?  
(Identify from mapping and area descriptions in KR2): 
 
RCA 1 – Intermediate, Clayland, Ancient Woods 
 
5. WHAT IS THE LANDSCAPE SENSITIVITY TO CHANGE OF THE TYPE PROPOSED?  
(Only complete if a Wind, Biomass, or Hydro Proposal. Identify from mapping and area descriptions in KR2 /T1): 
 
    Low     Med- Low           Medium         Med-High           High 
 
Note: Landscape sensitivity defined in KR2 to a ‘Small Wind Farm’ (1-5 turbines) 
 

6. WHAT IS THE SENSITIVITY OF THE COUNTY LANDSCAPE CHARACTER TYPE TO CHANGE?   
(Identify using mapping and LCT descriptions in KR3/T5):   

Landscape Sensitivity:  Low  Moderate       High 

Visual Sensitivity:   Low  Moderate      High 

Ecological Sensitivity:   Low  Moderate       High  
 
7. SCALE OF THE POTENTIAL EFFECT/S FOR RLCE TYPE 
(Identify using criteria outlined in T3/T4 and/or using descriptions of typical effects in T2):  
 
What is the Scale of Any Potential Effects? T3/T2 
 
 Site     Small           Medium       Large  
 
Is There Potential for ‘Cross Boundary’ Effects? T4 
 
   Yes  No 
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8. IDENTIFY POTENTIAL EFFECTS OF RLCE PROPOSED AND APPRAISE AGAINST LANDSCAPE CHARACTER 

Identify potential effects of RLCE type proposed using T2 as a guide. List those effects that are relevant to the scheme/site 
under consideration under Description of Potential Effects in the Matrix below. Appraise whether the potential effects 
identified are likely to cause a change to the definitive attributes associated with the LCT, as identified in the LCT 
descriptions in section 5.0 of North Yorkshire and York, Landscape Characterisation Project (KR3). 

In addition, with reference to the ‘tools’ and references identified in red, appraise whether the potential effects are likely to 
have: cumulative effects; visual effects; effects on designated landscapes or features; and/or effects on landscape value i.e. 
less physical characteristics related to the perception of character of an area of landscape e.g. sense of tranquillity or 
remoteness, sense of enclosure, sense of place, cultural associations, perceived scale of the landscape. 

 

Definitive 
Attributes of LCT 

(As identified in 
KR3) 

Description of Potential Effects 

 

 

 
 
T2 

Potential for 
Cumulative 
Effects: Y/N? 

 
T6 

Potential 
for Visual 
Effects: 
Y/N? 

Potential for 
Effects on 
Perception of 
Character or 
Landscape 
Value: Y/N? 

KR3 

Potential for 
Effects on 
Designated 
Landscape 
Area or 
Feature: Y/N? 

MAGIC, LDF 

 
Topography and 
Drainage 

Direct: No direct impacts, as no 
significant excavation or earth 
mounding/movement likely to be 
proposed. 

Indirect: No indirect impacts, as 
no effect on perception of wider 
topographic setting. 

Yes.  

There is 
one 
existing 
Wind 
Farm in 
the same 
LCT, 4km 
north east 
of 
Northallert
on 
(Bullamoor
). 

There is 
also a 
proposed 
windfarm 
south of 
Ripon and 
an existing 
wind farm 
south of 
Midddles-
borough.  

Yes. 

Due to the 
height of 
the 
turbine 
there is 
potential 
for visual 
effects in 
views 
from a 
variety of 
receptors 
includin
g those 
within 
nearby 
settlemen
ts, 
farmstea
ds and 
dwellings 
and the 
recreation
al 
footpath 
network 
includin
g a 
national 
trail. 
There is 
also 
potential 
for views 

Yes 

Though 
there are 
vertical 
elements  
of an 
industrial 
character 
(Pylons)   
within the 
area, the 
scale of the 
developmen
t is such 
that there 
is potential 
for effects 
on 
perception 
of 
landscape 
character. 
The 
proposed 
developmen
twill be 
visible over 
a wide area 
and the 
addition of 
tall 
structures 
could 
affect the 
sense of 

Yes 

Setting 
and views 
from and 
of the NYM 
National 
Park. 

Setting of 
Listed 
Buildings 
and 
Scheduled 
Monument
s 

Conservati
on Area in 
Northallert
on. 

 

 

Land Cover 

Direct: Localised impact on 
landcover as small amount of 
agricultural land removed to 
make way for foundations of new 
access track and structures. 
Impact limited to built footprint of 
development which is small. 

Indirect: No indirect impacts, as 
scale of change is small and 
effects will be localised. 

 
Enclosure and Field 
Pattern 

Direct: No direct impacts as 
existing field boundaries on site 
will not be affected.  

Indirect: Potential to affect the 
perception of enclosure within the 
wider landscape setting; the 
installation of large scale 
structures will change the sense of 
scale and sense of enclosure. 

 
Settlement Pattern 

Direct: No direct impacts as site is 
located within agricultural land, 
outside of existing settlements.  

Indirect: Potential indirect impact 
on settlement pattern due to the 
scale and appearance of the 
turbine which will contrast with 
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local settlement pattern of 
dispersed houses and farmsteads. 

from 
elevated 
ground 
in the N 
York 
Moors to 
the east. 

tranquillit
y within a 
remote and 
isolated 
rural 
landscape. 

 
Visible Historic 
Features 

Direct: No direct impacts as the 
development site does not contain 
any visible Historic Features 

Indirect: Due to scale and potential 
prominence of turbines, potential 
for impact in views from historic 
features which could affect their 
historic setting, and wider historic 
landscape character.  

 

9. SUGGESTED LANDSCAPE MITIGATION MEASURES 
(With reference to T2 and KR3) 
 

- Potential for landscape enhancement at a local level including reinstatement of former hedgerows. 

- Potential to use of local building materials for smaller structures including ancillary buildings 
and access track, which could be designed to reflect existing settlement pattern. 

- Ensure best practice in siting and design of wind farm (ref SNH designing wind farms in the 
landscape).  Site & design wind farm layout to minimise potential impacts on perception of 
character, and in key views from and of National Park, and from national trail and settlements. 

- Use appropriate colour coating for tower, nacelle and turbine blades. 

- Minimise extent of disturbance to ground and ensure good practice during construction (i.e. 
minimising working area, prompt reinstatement etc).   

- Complete landscape restoration works at the end of the construction period. Ensure full site 
restoration upon decommissioning. 
 

10. SUMMARY OF APPRAISAL AND OF ANY RECOMMENDATIONS  
(Include details of the type and level of information required to accompany a planning application based on guidance in T7 or whether 
additional information is required to determine application.) 
 
Recommendations for Scope of EIA: 
 

- Landscape and Visual Impact assessment 

- Cumulative Impact assessment 

- Sequential assessment along National Trail 

- Residential amenity survey 

 
Additional guidance on information required to determine extent of landscape and visual effects: 
 

- Zone of Theoretical Visibility to identify potential visibility and extent of cross boundary effects on 
landscape character. 

- Assessment of cumulative effects in views and upon landscape character. 

- Photomontage and wire line representations from key viewpoints (to be agreed) along with 
conceptual design layout options to illustrate design process. 

- Judgements relating to landscape sensitivity and capacity of receiving landscape 

- Detailed design statement 
 
 
Guidance Notes from Discussion with Steering Group: 
Views both towards and from within the National Park should be considered. This is important as the National Park has an 
important influence on the landscape character of areas outside of it, which relate to it as part of its context. The park 
provides a distinct setting and ‘sense of place’ which is often a defining characteristic of an adjacent landscape.
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Typical Image of Large Scale Wind Turbine 
 

   
(Aecom)      Knabbs Ridge Wind Farm by G X Megson 
 
 

 
Lyndhurst Wind Farm, Nottingham (Online Image) © Copyright Lynne Kirton and licensed for reuse under this Creative 
Commons Licence. 
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4.1.2 The Humberhead Levels 
 

 

 

 

 

 

 

 

 

 

 

 

Humberhead Levels, Sherburn-in-Elmet (Google Streetview) 
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Landscape Sensitivity Framework - Pro Forma  
To be used with reference to the appraisal methodology and associated Key References (KR) and Tools (T) as set out in 
Managing Landscape Change: Renewable & Low Carbon Energy Developments – a Sensitivity Framework for North 
Yorkshire and York. 

APPLICATION REFERENCE (If relevant): N/A 
 
PROVIDE SUMMARY DESCRIPTION OF DEVELOPMENT PROPOSAL UNDER CONSIDERATION AND/OR PURPOSE 
OF REVIEW: 

1.5MW biomass power plant on green field site at edge of Sherburn-in-Elmet: comprising large 
scale industrial building with associated out buildings, storage facilities, car parking, loading 
yard and 20m high chimney stack. 

Purpose of Review: To provide pre-application advice and guidance on level of information required 
to support a detailed planning application. 

 
1. WHERE IS THE SITE UNDER CONSIDERATION?  
(Identify location using OS mapping, Aerial Photography): 
 
In industrial area on eastern edge of Sherburn-in-Elmet 

2. WHICH LANDSCAPE CHARACTER AREA / UNIT/ TYPE IS THE SITE IN?  
(Identify from mapping and LCT descriptions in KR3/T5):   

National Character Area:  County Primary Landscape Unit: County Landscape Character Type: 

Humberhead Levels Farmed Lowland Valley 
Landscape 

Levels Farmland (LCT 23) 

 
3. HAS THE RELEVANT ENERGY OPPORTUNITY BEEN IDENTIFIED FOR THIS RLCE TYPE?  
(Identify using information provided in KR1/T1):  
   
   Yes  No   
 
4. WHICH LANDSCAPE TYPOLOGY UNIT IS THE SITE IN?  
(Identify from mapping and area descriptions in KR2): 
 
LCN 4 

5. WHAT IS THE LANDSCAPE SENSITIVITY TO CHANGE OF THE TYPE PROPOSED?  
(Only complete if a Wind, Biomass, or pre-identified Hydro Proposal (see KR2). Identify from mapping and area descriptions in KR2 /T1): 
 
    Low     Med- Low           Medium         Med-High           High 
 
 
6. WHAT IS THE SENSITIVITY OF THE COUNTY LANDSCAPE CHARACTER TYPE TO CHANGE?   
(Identify using mapping and LCT descriptions in KR3/T5):   

Landscape Sensitivity:  Low  Moderate       High 

Visual Sensitivity:   Low  Moderate      High 

Ecological Sensitivity:   Low  Moderate       High  

 
 
7. SCALE OF THE POTENTIAL EFFECT/S FOR RLCE TYPE 
(Identify using criteria outlined in T3/T4 and/or using descriptions of typical effects in T2):  
 
What is the Scale of Any Potential Effects? T3/T2 
 
 Site     Small           Medium       Large  
 
Is There Potential for ‘Cross Boundary’ Effects? T4 
 
  Yes  No       Nb: Flat, open Landscape affords strong intervisibility between LCTs 
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8. IDENTIFY POTENTIAL EFFECTS OF RLCE PROPOSED AND APPRAISE AGAINST LANDSCAPE CHARACTER 

Identify potential effects of RLCE type proposed using T2 as a guide. List those effects that are relevant to the scheme/site 
under consideration under Description of Potential Effects in the Matrix below. Appraise whether the potential effects 
identified are likely to cause a change to the definitive attributes associated with the LCT, as identified in the LCT 
descriptions in section 5.0 of North Yorkshire and York, Landscape Characterisation Project (KR3).  

In addition, with reference to the ‘tools’ and references identified in red, appraise whether the potential effects are likely to 
have: cumulative effects; visual effects; effects on designated landscapes or features; and/or effects on landscape value i.e. 
less physical characteristics related to the perception of character of an area of landscape e.g. sense of tranquillity or 
remoteness, sense of enclosure, sense of place, cultural associations, perceived scale of the landscape. 

 

Definitive 
Attributes of 
LCT 

(As identified in 
KR3) 

Description of Potential Effects 

 

 

 
 
T2 

Potential 
for 
Cumulative 
Effects: 
Y/N? 

 
T6 

Potential 
for Visual 
Effects: 
Y/N? 

Potential for 
Effects on 
Perception of 
Character or 
Landscape 
Value: Y/N? 

KR3 

Potential for 
Effects on 
Designated 
Landscape 
Area or 
Feature: Y/N? 

MAGIC 

 
Topography and 
Drainage 

Direct: Limited direct impacts, due to 
flat topography of area and lack of 
substantial earth movement as part of 
proposals. Potential effect on 
watercourse/dykes at local level. 

Indirect: No indirect impacts, as no 
effect on perception of wider 
topographic setting. 

Yes 

The 
proposed 
developme
nt will be 
seen in 
combinat
ion with 
existing 
industria
l site 
where 
numerou
s 
employm
ent land 
uses are 
also 
proposed.   

Yes 

Potential 
for visual 
effects 
due to the 
open, flat 
landscape 
context 
and scale 
of new 
developme
nt which 
includes 
a tall 
chimney 
stack 
and 
plume.  
Any 
lighting 
or 
fencing 
could 
increase 
the visual 
effects. 

Yes 

Although 
limited due 
to location 
in 
proximity 
to existing 
industrial 
area. 
Potential to 
extend 
urbanising 
effect to 
wider 
setting as 
a result of 
the large 
scale 
industrial 
developmen
t, chimney 
and plume. 

Any 
lighting or 
fencing 
could 
increase 
the effects 
on the 
landscape 
character. 

No 

No 
designated 
sites 
within the 
context of 
the site. To 
be 
confirmed 
by 
applicant. 

 

Land Cover 

Direct: Localised impact on landcover 
as agricultural land will be replaced by 
industrial development. Potential 
effects on existing site trees. 

Indirect: Potential effect on local 
landscape setting if existing site trees 
affected. 

 
Enclosure and 
Field Pattern 

Direct: Potential loss of existing trees to 
site boundaries could reduce sense of 
enclosure locally. 

Indirect: The installation of a large 
scale industrial element could affect 
the sense of scale and enclosure. 

 
Settlement 
Pattern 

Direct: No direct impacts as site is 
located within/adjacent to an 
industrial setting.  

Indirect: Potential indirect impact on 
settlement pattern depending upon the 
scale and form of development. Effects 
limited by industrial setting.  

 
Visible Historic 

Direct: Potential to affect dyke which is 
a visible Historic Feature in close 
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Features proximity. 

Indirect: Unlikely to affect wider 
historic landscape character due to 
location within established industrial 
area. 

 

 
9. SUGGESTED LANDSCAPE MITIGATION MEASURES 
With reference to T2 
 

- Advise retention of existing mature site vegetation as far as possible to provide screening – 
important to retain the well vegetated character of site to help integrate the industrial style proposals 
into the more rural landscape setting. 

- Advise use of appropriate colour treatment of plant and chimney stack – to reduce visual 
prominence of the structure and relate to existing built and rural settings. 

- Ensure careful site layout design and siting of plant – to reduce visual effects on neighbouring 
properties in Sherburn-in-Elmet and in views of town from rural landscape to north and west. 
Important to ensure scale and massing of main building relates to existing industrial and 
agricultural buildings in the vicinity. 

- Consideration given to protection of existing visible historic features including existing drains and 
dykes. 

 
10. SUMMARY OF APPRAISAL AND OF ANY RECOMMENDATIONS  
Include details of the type and level of information required to accompany a planning application based on guidance in T7 or whether 
additional information is required to determine application. 
 
The following information is requested as part of a planning application: 

- Landscape and Visual Impact Assessment including effects on townscape if appropriate (irrespective 
of whether development requires EIA) 

- Zone of Theoretical Visibility of building and chimney stack 

- Appraisals of effects of the plume 

- Visualisation (photomontage and or wirelines) from agreed viewpoint locations 

- Details of Landscape Mitigation and/or detailed landscape design information e.g. planting plan, 
cross sections, site layout, landscape masterplan 

- Architectural elevations 

- Site Photography 

- Landscape Management Plan  

- Tree Survey to BS5837:2005 Trees in Relation to Construction, including tree protection measures 
and statement of method of working 

 
 
 

Guidance Notes from Discussion with Steering Group: 
1. The typical development under consideration here has been deliberately located in proximity to existing 

industrial land uses, within an area of un-remarkable or perhaps degraded landscape, as this is the 
most likely location for such a proposal. However, it is important to note that by locating an industrial 
development of this type within a landscape of lower scenic value does not mean that there the 
development will not have a detrimental effect on the character of the Humberhead Levels landscape.  
In fact, mitigation is as important within a landscape of this type as it is else ware. More importantly, 
development in this scenario may provide a good opportunity for landscape reinstatement and 
enhancement (e.g. reinstatement of former or degraded field boundary hedgerows or creation of 
woodland if characteristic) as part of the proposals. Both the county and District level Landscape 
Character Assessments can provide guidance on specific recommendations for landscape 
enhancement which could form part of a consultation response. 
 

2. Screen planting is particularly effective mitigation within a flat landscape. 
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Typical Images of Biomass Power Plant 
 

 
Eccleshall Biomass Power Plant - 2.6MW (Online Image) http://talbottspower.co.uk/  
 
 

 
Thetford Biomass Power Station - 38.5MW (Online Image) http://www1e.btwebworld.com/fibrowatt/UK-
Thetford/index.html  
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AECOM                     Managing Landscape Change: Renewable & Low Carbon Energy Developments – a Landscape Sensitivity Framework for North Yorkshire and York 57 
 
Capabilities on project: 
Environment 

 

4.1.3 The North York Moors 
 

 

 

 

 

 

 

 

 

 

 

 
NYMNPA / photograph of the river Esk, near Egton Bridge by Chris Ceasar 
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Landscape Sensitivity Framework - Pro Forma  
To be used with reference to the appraisal methodology and associated Key References (KR) and Tools (T) as set out in 
Managing Landscape Change: Renewable & Low Carbon Energy Developments – a Sensitivity Framework for North 
Yorkshire and York. 

APPLICATION REFERENCE (If relevant): N/A 
 
PROVIDE SUMMARY DESCRIPTION OF DEVELOPMENT PROPOSAL UNDER CONSIDERATION OR PURPOSE OF 
REVIEW: 

50-1000KW Low Head, Hydroelectric Plant: comprising turbine housing (circa 3m x 5m x 3.5m 
high), possibility of a new fish pass, maintenance access and parking, connection to the grid, 
intake, impoundment, pipeline and tail race. 

Purpose of Review: Consultation response to outline design proposals. 

 
1. WHERE IS THE SITE UNDER CONSIDERATION?  
(Identify location using OS mapping, Aerial Photography): 
 
At existing ‘barrier’ on River Esk, north of Grosmont, in Eskdale.  
 
2. WHICH LANDSCAPE CHARACTER AREA / UNIT/ TYPE IS THE SITE IN?  
(Identify from mapping and LCT descriptions in KR3/T5):   

National Character Area:  County Primary Landscape Unit: County Landscape Character Type: 

North Yorkshire Moors and 
Cleveland Hills 

Upland Fringe and Valley 
Landscapes 

Broad Valleys 

 
3. HAS THE RELEVANT ENERGY OPPORTUNITY BEEN IDENTIFIED FOR THIS RLCE TYPE?  
(Identify using information provided in KR1/T1): Identified as a ‘win-win’ site in Environment Agency’s Mapping 
Hydropower Opportunities in England and Wales. 
   
   Yes  No   
 
4. WHICH LANDSCAPE TYPOLOGY UNIT IS THE SITE IN?  
(Identify from mapping and area descriptions in KR2): 
 
VCA 2 

5. WHAT IS THE LANDSCAPE SENSITIVITY TO CHANGE OF THE TYPE PROPOSED?  
(Only complete if a Wind, Biomass, or pre-identified Hydro Proposal (see KR2). Identify from mapping and area descriptions in KR2 /T1): 
 
    Low     Med- Low           Medium         Med-High           High 

Landscape sensitivity not assessed in KR2. 
 
6. WHAT IS THE SENSITIVITY OF THE COUNTY LANDSCAPE CHARACTER TYPE TO CHANGE?   
(Identify using mapping and LCT descriptions in KR3/T5):   

Landscape Sensitivity:  Low  Moderate       High 

Visual Sensitivity:   Low  Moderate      High 

Ecological Sensitivity:   Low  Moderate       High 
 
 
7. SCALE OF THE POTENTIAL EFFECT/S FOR RLCE TYPE 
(Identify using criteria outlined in T3/T4 and/or using descriptions of typical effects in T2):  
 
What is the Scale of Any Potential Effects? T3/T2 
 
 Site     Small           Medium       Large  
 
Is There Potential for ‘Cross Boundary’ Effects? T4 
 
  Yes  No        
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8. IDENTIFY POTENTIAL EFFECTS OF RLCE PROPOSED AND APPRAISE AGAINST LANDSCAPE CHARACTER 

Identify potential effects of RLCE type proposed using T2 as a guide. List those effects that are relevant to the scheme/site 
under consideration under Description of Potential Effects in the Matrix below. Appraise whether the potential effects 
identified are likely to cause a change to the definitive attributes associated with the LCT, as identified in the LCT 
descriptions in section 5.0 of North Yorkshire and York, Landscape Characterisation Project (KR3).  

In addition, with reference to the ‘tools’ and references identified in red, appraise whether the potential effects are likely to 
have: cumulative effects; visual effects; effects on designated landscapes or features; and/or effects on landscape value i.e. 
less physical characteristics related to the perception of character of an area of landscape e.g. sense of tranquillity or 
remoteness, sense of enclosure, sense of place, cultural associations, perceived scale of the landscape. 

Definitive 
Attributes of LCT 

(As identified in 
KR3) 

Description of Potential Effects 

 

 

 
 
T2 

Potential 
for 
Cumulative 
Effects: 
Y/N? 

 
T6 

Potential 
for Visual 
Effects: 
Y/N? 

Potential for 
Effects on 
Perception of 
Character or 
Landscape 
Value: Y/N? 

KR3 

Potential for 
Effects on 
Designated 
Landscape 
Area or 
Feature: Y/N? 

MAGIC & LDF 

 
Topography and 
Drainage 

Potential for small scale, localised 
direct effect on topography due to 
installation of pipeline and 
foundation for structures. 

Potential for affects on character of 
River Esk. 

No 

No other 
hydroelec
tric 
schemes 
are 
proposed 
in 
vicinity. 

Yes 

Potential 
for visual 
effects 
from 
addition 
of man-
made 
structure
s on 
views of 
otherwise 
rural and 
unspoilt, 
riverside 
setting. 

Yes 

Due to 
potential 
effects on 
sense of 
tranquillit
y and 
through 
perception 
of 
urbanisati
on within 
primarily 
rural 
setting. 

Yes 

Within 
North York 
Moors 
National 
Park.  

Setting of 
numerous 
Listed 
Buildings 
in vicinity 
and in 
Grosmont. 

Protected 
woodland 
and trees. 

 

Land Cover 

Potential for reduction in woodland 
cover, arable field, grassland areas, 
due to need for turbine housing, 
access track and pipe. 

Though small in scale, the loss of 
these characteristic features could 
affect perception of character within 
wider landscape setting. 

 
Enclosure and Field 
Pattern 

Potential effects on woodland could 
affect physical enclosure of 
landscape. 

 

 
Settlement Pattern 

Potential to adversely affect 
settlement pattern if turbine house 
is not sensitively designed and 
located. Potential for imaginative 
re-use of existing 
buildings/structures and/or 
existing stone on site. 

 
Visible Historic 
Features 

Potential for affects on character of 
River Esk including existing 
weir/barrier within river as a result 
of new structures and fish pass. 
Potential for positive effect if 
existing, disused structures can be 
brought back into use, 
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9. SUGGESTED LANDSCAPE MITIGATION MEASURES 
With reference to T2 
 

- Agree full restoration proposals and construction method statement  

- On-site monitoring during construction and restoration stages by landscape architect or landscape 
clerk of works 

- Reduce impact of all built elements, including pipeline, air valves, pipe bridges, fish passes, etc by 
careful siting and design, making use of recessive colours and materials. Fish passes are often 
require and should ‘fit’ with local character. 

- Siting of turbine houses where they will be least obtrusive and where they will be hidden by the 
contours of the land or blend into natural and existing man made features. 

- Design turbine housing with local building material and traditions, and incorporate appropriate 
screen planting. 

- Reduce impact of construction corridor, compounds and borrow pits by careful siting, ensure full 
restoration of working areas 

- Bring existing disused buildings back into use, by re-use of existing buildings, structures and 
waterway barriers where possible, such as former water mills to house equipment 

- Incorporate screen planting (of appropriate species) to improve landscape fit of turbine house and 
other built elements 

- Retain existing vegetation to provide screening wherever possible. 

- Consider undergrounding of elements of installation if/where technically possible. 
 
10. SUMMARY OF APPRAISAL AND OF ANY RECOMMENDATIONS  
Include details of the type and level of information required to accompany a planning application based on guidance in T7 or whether 
additional information is required to determine application. 
 
Refer to North York Moors National Park Authority, Renewable Energy Supplementary Planning 
Document (April 2010) 
Refer to North York Moors Landscape Character Assessment 
 
The following information is requested as part of a planning application: 

- Appraisal of effects on Landscape Character and key views (Typically provided in a Design and 
Access Statement) 

- Visualisation (photomontage and or wirelines) from agreed viewpoint locations 

- Details of Landscape Mitigation and/or detailed landscape design information e.g. planting plan, 
cross sections, site layout, landscape masterplan 

- Architectural elevations/design drawings/pipeline location 

- Site Photography 

- Landscape Management Plan  

- Restoration proposals and construction method statement  

- BS Tree Survey and tree protection measures 
 
 
 
Guidance Notes from Discussion with Steering Group: 
There are a number of sources of useful information relating to the design and siting of hydro schemes. The most 
relevant in this landscape context might be that produced by the Yorkshire Dales National Park and English Heritage (see 
section 3.5 of the framework for links and further details).
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Images of Typical Small Scale Hydro Installation 
 

 
Archimedes screw and turbine house of stone construction, Appleton  
 
 
 

 
Archimedes screw at Howsham Mill
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Turbine house for a 100kW hydro plant. Taken from Planning for Renewable Energy: A Companion Guide to 
PPS22 (OPDM), 2004 
 

 
Example of metal clad turbine house, N Buchan. 
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Landscape Sensitivity Framework - Pro Forma 
ALTERNATE PRO-FORMA FOR USING LOCAL CHARACTER ASSESSMENTS 
To be used with reference to the appraisal methodology and associated Key References (KR) and Tools (T) as set out in 
Managing Landscape Change: Renewable & Low Carbon Energy Developments – a Sensitivity Framework for North 
Yorkshire and York. 

APPLICATION REFERENCE (If relevant): N/A 
 
PROVIDE SUMMARY DESCRIPTION OF DEVELOPMENT PROPOSAL UNDER CONSIDERATION OR PURPOSE OF 
REVIEW: 

50-1500KW Low Head, Hydroelectric Plant: comprising turbine housing (circa 3m x 5m x 3.5m 
high), possibility of a new fish pass, maintenance access and parking, connection to the grid, 
pipeline. 

Purpose of Review: Consultation response to outline design proposals. 

 
1. WHERE IS THE SITE UNDER CONSIDERATION?  
(Identify location using OS mapping, Aerial Photography): 
 
At existing ‘barrier’ on River Esk, north of Grosmont, in Eskdale.  
 
 
2. CONTEXT: WHICH LANDSCAPE CHARACTER AREA / UNIT/ TYPE IS THE SITE IN?  
(Identify from mapping and LCT descriptions in KR3/T5):   

National Character Area:  County Primary Landscape Unit: County Landscape Character Type: 

North Yorkshire Moors and 
Cleveland Hills 

Upland Fringe and Valley 
Landscapes 

Broad Valleys 

 
3. DETAIL: AT A LOCAL LEVEL, WHICH LANDSCAPE CHARACTER AREA IS THE SITE IN?  
(Identify from Local Landscape Character Assessment): 
 
Landscape Character Type 8: Central Valley.     
Landscape Character Area 8b: Lower Esk Valley 
 
 
4. WHAT IS THE LANDSCAPE SENSITIVITY TO CHANGE FOR THE CHARACTER AREA?  
(Refer to Local Landscape Character Assessment if possible): 
 
No assessment of landscape sensitivity in local LCA. Though significance of development pressure to 
landscape character for new infrastructure is medium-high, and to development in general is medium. 
 
(If no landscape sensitivity judgements are made, identify strategic level sensitivity using mapping and LCT descriptions in KR3/T5):   

Landscape Sensitivity:  Low  Moderate       High 

Visual Sensitivity:   Low  Moderate      High 

Ecological Sensitivity:   Low  Moderate       High 

 
 
5. SCALE OF THE POTENTIAL EFFECT/S FOR RLCE TYPE 
(Identify using criteria outlined in T3/T4 and/or using descriptions of typical effects in T2):  
 
What is the Scale of Any Potential Effects? T3/T2 
 
 Site     Small           Medium       Large  
 
Is There Potential for ‘Cross Boundary’ Effects? T4 
 
   Yes  No 
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6. IDENTIFY POTENTIAL EFFECTS OF RLCE PROPOSED AND APPRAISE AGAINST LANDSCAPE CHARACTER 

Identify potential effects of RLCE type proposed using T2 as a guide. List those effects that are relevant to the scheme/site 
under consideration under Description of Potential Effects in the Matrix below. Appraise whether the potential effects 
identified are likely to cause a change to the key characteristics of the local Landscape Character Assessment.  

In addition, with reference to the ‘tools’ and references identified in red, appraise whether the potential effects are likely to 
have: cumulative effects; visual effects; effects on designated landscapes or features; and/or effects on landscape value i.e. 
less physical characteristics related to the perception of character of an area of landscape e.g. sense of tranquillity or 
remoteness, sense of enclosure, sense of place, cultural associations, perceived scale of the landscape. 

 

Key 
Characteristics of 
Local Landscape 
Character Area 

(Summarise where 
relevant to study 
area from local 
Landscape 
Character 
Assessment - LIST 
BELOW) 

Description of Potential Effects 

 

 

 
 
T2 

Potential 
for 
Cumulative 
Effects: 
Y/N? 

 
T6 

Potential 
for Visual 
Effects: 
Y/N? 

Potential for 
Effects on 
Perception of 
Character or 
Landscape 
Value: Y/N? 

KR3 

Potential for 
Effects on 
Designated 
Landscape 
Area or 
Feature: Y/N? 

MAGIC & LDF 

Broad Valley 
and complex 
topography. 
Steep and 
undulating 
valley sides. 

 

[As illustrated in standard pro-
forma examples] 

 

    

Meandering 
form of River 
Esk with 
dramatic 
waterfalls. 

 

 

 

Landcover is 
complex mix of 
farmland/ 
pasture and 
woodland with 
areas of scrub 
and grassland. 

 

 

 

Blocks of 
woodland and 
linear 
woodland 
along 
watercourses. 

 

 

 

Historic 
features 
include stone 
bridges and 
North 
Yorkshire 
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Steam 
Railway 

The Victorian 
railway 
architecture 
exerts a strong 
influence on 
settlement 
character at 
Grosmont. 

 

Scattered 
farms of 
medium to 
large size are 
sited on the 
mid and upper 
valley sides. 

 

 

7. SUGGESTED LANDSCAPE MITIGATION MEASURES 
With reference to T2 
 
[As illustrated in standard pro-forma examples] 
 
 
 
 
8. SUMMARY OF APPRAISAL AND OF ANY RECOMMENDATIONS  
Include details of the type and level of information required to accompany a planning application based on guidance in T7 or whether 
additional information is required to determine application 
 
 
[As illustrated in standard pro-forma examples] 

 

 
Guidance Notes from Discussion with Steering Group: 
The use of a local level assessment may be of a more appropriate for the appraisal of smaller scale 
development proposals i.e. micro generation than the county level study provided in KR3. This pro-forma is 
provided to facilitate appraisal of development proposals using local level landscape character assessments, 
though it is advised that reference should also be made to KR3 as a secondary source of information. Local 
level landscape character assessment may also be used to appraise larger scale proposals in combination with 
an appraisal using the standard pro-forma and KR3. 

Some local level landscape character assessments include an assessment of landscape sensitivity to 
development at a local level as part of the study. Where available, the local level assessment of landscape 
sensitivity may be used at section 4 above. However if using the local level landscape character assessment for 
this purpose the following should also be considered:   

1. It is important to use the appropriate level of assessment for the task being undertaken. For example, it 
the purpose of an appraisal were for policy development at a district or sub-regional level, then it may 
not be appropriate to use a local level assessment of landscape sensitivity. However, if it were for 
development management purposes, when considering a specific development proposal, then it may be 
appropriate to use the local level study where KR2 is not relevant;   

2. It is also important to ascertain whether judgements made in the local level assessment are a direct 
substitute for the assessment of landscape sensitivity made in KR2. For example, the local landscape 
assessment for the North York Moors makes reference to the ‘significance of development pressure to 
landscape character’ rather than an explicit judgement about landscape sensitivity.  It is not clear how 
the ‘scores’ have been arrived at from the method provided, and the criteria and implications for the 
‘scores’ given are not defined. This may be important as an assessment of the ‘significance of 
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development pressure to landscape character’ could be construed slightly differently to sensitivity. It 
may be appropriate to seek clarification where similar issues arise. 

3. The assessment of landscape sensitivity in KR2 has been made specific to certain RLCE development 
types (namely: wind, biomass, hydro). The local assessment is more general in its scope (rightly so), so 
does not consistently and comprehensively deal with landscape sensitivity in relation to specific RLCE 
development types.  

The above is not to say that the judgements made in the local level assessment are not useful or relevant in 
appraising the sensitivity of the landscape to specific RLCE development - they are, but it is important to 
understand the differences between the methods used to appraise sensitivity in the local level study and KR2. 

 

 

321 of 374



 

Appendices 
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AECOM Renewable & Low Carbon Energy Developments – a Landscape Sensitivity Framework for North Yorkshire and York 59 
 
Capabilities on project: 
Environment 
 

 

 
 

T1 Landscape Sensitivity to Commercial Scale Wind, Overlaid with Energy Opportunity Mapping for 
Commercial Scale Wind (Based on GIS Mapping from KR2 and KR1 respectively) 

    
T2 List of Typical Landscape Effects of RLCE Development Types  
   
 

T3 Guidance on Assessing of the Typical Scale of Effects of RLCE Development  
   
 

T4 Guidance on Cross Boundary Effects on Multiple Landscape Character Areas or Types  
   
 

T5 Landscape Character and Sensitivity Mapping (Based on information and GIS Mapping from KR3) 
 

 T5.1 - Wind & Landscape Sensitivity 

 T5.2 - Wind & Visual Sensitivity 

 T5.3 - Wind & Ecological Sensitivity 

T5.4 - Relationship between County Primary Landscape Units (PLU) and County Landscape 
Character Types (LCT) 

 T5.5 - Relationship between County LCT and National Character Typologies (NCT) 

    
T6 Map of Existing RLCE Installations in NY&Y and Surrounding Areas 
    
 

T7 Checklist of Typical Information to be Provided in a Planning Application   

Appendix A:  Appraisal Methodology Tools 
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AECOM Renewable & Low Carbon Energy Developments – a Landscape Sensitivity Framework for North Yorkshire and York 60 
 
Capabilities on project: 
Environment 
 

 

 

T1 
Landscape Sensitivity to Commercial Scale Wind, Overlaid with Energy Opportunity Mapping for 
Commercial Scale Wind  
 
(Based on GIS Mapping from KR2 and KR1 respectively) 
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T1

325 of 374



AECOM Renewable & Low Carbon Energy Developments – a Landscape Sensitivity Framework for North Yorkshire and York 61 
 
Capabilities on project: 
Environment 
 

 

T2 List of Typical Landscape Effects of RLCE Development Types
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T2 – Typical Landscape Effects of RLCE Development 
 
The following information is based on information provided in the companion guide to PPS 22 and professional experience. It has been adapted 
and developed from research undertaken on behalf of the Welsh Assembly Government (Planning Implications of Renewable and Low Carbon 
Energy, Research Report to the Welsh Assembly Government, July 2010) which also provides additional details of other environmental effects, 
including biodiversity per RCE development type. 
 
The following tables set out typical landscape effects, mitigation and sources of information for each of the RLCE development types considered 
as part of this framework, namely: 
 

• Commercial scale wind energy 
• District heating and Combined Heat and Power (CHP) 
• Hydro energy (small scale, low head) 
• Biomass (including use in co-firing and energy generation from dedicated energy crops, managed woodland, industrial wood waste and 

agricultural arising, or straw) 
• Energy from Waste (EfW) (including energy generation from slurry, food and drinks waste, poultry litter, municipal solid waste, commercial 

and industrial waste arisings, landfill gas production and sewage gas production) 
• Microgeneration (including small scale wind energy, solar, heat pumps, small scale biomass boilers) 

 
The guidance provided on the typical scale of potential effects is based on the guidance provided in appraisal methodology T3.

T2 
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RLCE TYPE: Description of Typical Installation: 

 
Large scale wind turbines can range from approximately 80m -150m+ to tip; Medium scale turbines 50m-80m to tip; 
Small scale turbines from 20m-50m to tip. Wind energy developments are unique, in relation to other tall structures, in 
that they introduce an obvious source of movement into the landscape.  They can be deployed singly, in small clusters 
(2-5 turbines), or in larger groups as wind farms (typically 5 or more turbines).  
 
The infrastructure required for large and medium a scale wind turbine developments includes road access to the site, on-
site tracks, turbine foundations, temporary crane hardstanding areas, one or more anemometer masts, temporary 
construction compound, borrow pits, electrical cabling and an electrical sub-station/control building. Connection from the 
sub-station to the electricity distribution network (i.e. the grid) will also be required. The turbines can have a life of up to 
25 years but will require daily/weekly maintenance checks. 
 
Small scale installations are likely to come forward as part of a community wind scheme and the associated 
infrastructure will be smaller as a result. 

 
 
 

 
COMMERCIAL SCALE WIND 

 
 
 

 
Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Direct landscape impacts on the site - for example loss of 
landscape features or change in the character of the site 
resulting from  ground disturbances, construction activity, 
lighting and presence of new features including access 
tracks, turbines, substation and cabling 
 
Indirect impacts on the landscape character of the 
surrounding area – for example change in the character of 
adjacent landscapes as a result of the change in outlook 
from those landscapes, e.g. a change in the perception of 
scale or sense of enclosure. 

 
Direct & indirect impacts on Special interests e.g. 
designations, conservation sites, cultural associations. 
 
Direct impacts on views– for example change to views 
from settlements and viewpoints as a result of the 
introduction of tall moving structures and construction 
activities into views. 
 
Cumulative impacts of one wind energy development in 
combination with other existing or proposed wind energy 
developments on landscape character and views 
(including combined visibility from a single viewpoint and 
sequential effects on routes 
 
Visual impacts on the setting of features of historic interest 
(e.g. scheduled ancient monuments, listed buildings, 
conservation areas and historic landscapes) 

Minimise extent of disturbance to ground. 
 
Ensure good practice during construction (i.e. minimising 
working area, prompt reinstatement etc).  (Ref SNH upland 
track construction) 
 
Complete landscape restoration works at the end of the 
construction period. Ensure full site restoration upon 
decommissioning. 
 
Ensure best practice in siting and design of wind farm (ref 
SNH designing wind farms in the landscape).  Site & 
design wind farm layout to minimise impacts. 
 
Incorporate off-site screen planting in key locations. 
Use appropriate colour coating for tower, nacelle and 
turbine blades. 
 
 

Section 6 of KR2 of this framework: 
Delivering Sustainable Energy in North Yorkshire: 
Recommended Planning Guidance (LUC and NEF), 
October 2005 
 
Countryside Agency and Scottish Natural Heritage’s 
Landscape Character Assessment Guidance (2002).  
 
Scottish Natural Heritage’s Cumulative Effect of Wind 
farms: DRAFT Version 3 for Consultation  (November 
2009)  
 
Landscape Institute’s Guidelines for Landscape and Visual 
Impact Assessment (2002). 
 
Scottish Natural Heritage's guidance on Siting and 
Designing Wind Farms in the Landscape (2009). 
 
SNH’s Natural Heritage assessment of small scale wind 
energy 
projects which do not require formal Environmental Impact 
Assessment (EIA) (2008) 
 
 

 
Scale of Typical Effect: 

 

 
Large - Medium 
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RLCE TYPE: Description of Typical Installation: 
 
Although there are no rigid categories relating to the scale of wind turbines, installations tend to fall within four size 
bands: micro, small, medium and large.  These can range from 5 Watt battery charging models to multi-megawatt 
commercial scale turbines.  This example looks at the deployment of single, stand-alone small, medium and large scale 
turbines, rather than clusters of multiple turbines.  
 
The impacts and proposed mitigation measures outlined below are similar to those set out for wind farms, albeit they are 
likely to be significantly reduced. The extent to which the impacts will occur will vary depending on the size and location 
of the turbines proposed. 
 
The infrastructure required for a large and medium scale wind turbine development includes road access to the site, on-
site track(s) (may be required depending on scale), the turbine foundation, a temporary crane hardstanding area, 
electrical cabling and an electrical sub-station/control building. Connection from the sub-station to the electricity 
distribution network (i.e. the grid) will also be required. 
 

 
 
 

 
SINGLE WIND TURBINE 

(2.5kw and above – see micro wind for lower 
energy generating schemes) 

 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Direct landscape impacts on the site - for example loss of 
landscape features or change in the character of the site 
resulting from  ground disturbances, construction activity, 
lighting and presence of new features including access 
tracks, the turbine, substation and cabling. 
 
Indirect impacts on the landscape character of the 
surrounding area – for example change in the character of 
adjacent landscapes as a result of the change in outlook 
from those landscapes,  e.g. a change in the perception of 
scale or sense of enclosure 
 
Direct impacts on views– for example change to views 
from settlements and viewpoints as a result of the 
introduction of a tall moving structure and construction 
activities into views. 
 
Cumulative impacts in combination with other existing or 
proposed wind energy developments on landscape 
character and views (including combined visibility from a 
single viewpoint and sequential effects on routes). 
 
Visual impacts on the setting of features of historic interest 
(e.g. scheduled ancient monuments, listed buildings, 
conservation areas and historic landscapes). 

Ensure good practice during construction (i.e. tidy site etc). 
Undertake landscape restoration works at the end of the 
construction period.  Ensure site restoration upon 
decommissioning. 
 
Ensure careful siting of turbine. 
 
Minimise extent of disturbance to ground.  
 
Incorporate off-site screen planting in key locations. Use 
appropriate colour coating for tower, nacelle and turbine 
blades. 
 
Undertake landscape restoration works at the end of the 
construction period. 
 
Locate turbine to minimise impacts. 

Section 6 of KR2 of this framework: 
Delivering Sustainable Energy in North Yorkshire: 
Recommended Planning Guidance (LUC and NEF), 
October 2005 
 
Countryside Agency and Scottish Natural Heritage’s 
Landscape Character Assessment Guidance (2002).  
 
Scottish Natural Heritage’s Cumulative Effect of Wind 
farms: DRAFT Version 3 for Consultation  (November 
2009) 
 
Landscape Institute’s Guidelines for Landscape and Visual 
Impact Assessment (2002). 
 
SNH Siting and Designing Single and Groups of Small 
Turbines in the Landscape (March 2011) 
 
SNH’s Natural Heritage assessment of small scale wind 
energy 
projects which do not require formal Environmental Impact 
Assessment (EIA) (2008) 
 
Scottish Natural Heritage's guidance on Siting and 
Designing Wind Farms in the Landscape (2009). 
 

 
Scale of Typical Effect: 

 

 
Large - Medium 
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RLCE TYPE: Description of Typical Installation: 
 
District heating describes the infrastructure for delivering heat and hot water to multiple buildings from a central heat 
source.  The infrastructure requires an energy centre of some description from which to deliver heat; this can be a 
purpose built, dedicated energy plant (e.g. biomass boiler or CHP plant) or can utilise waste heat from existing processes 
such as power generation or waste incineration. 
 
For the purposes of this study, district heating typically comprises a series of insulated underground pipes with a series 
of heat exchangers within receptor buildings. Landscape effects associated with purpose built energy centres (CHP) are 
dealt with else ware in this document (i.e. Biomass or EfW). 
 

 
 
 

 
DISTRICT HEATING  

AND CHP 
 
 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Temporary impact during construction of underground pipe 
network. 
 
Direct loss of existing landscape features (i.e. hedgerows) 
to make way for pipe. 

Avoidance of impacts through careful routing and/or 
replacement planting as required to replace that lost. 

 

 
Scale of Typical Effect: 

 

 
Site 
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RLCE TYPE: Description of Typical Installation: 
 
A small scale hydro-power system is below 1MW. The main component of a hydro system is a source of water that will 
provide a relatively constant supply. Other components include a pipeline (often referred to as a penstock) to connect the 
water source to the turbine, a turbine, generator and a ‘tailrace’ returning the water to the watercourse. 
 
The infrastructure required for small scale hydro-power systems includes a building housing the turbine, generator and 
ancillary equipment (the ‘turbine house’) a connection to the electricity distribution network (i.e. the grid) or the user’s 
premises, a pipeline, often known as a penstock, to connect the intake to the turbine and a short open ‘headrace’ 
channel may be required between the intake and the pipeline. 
 
Although the majority of small scale hydro schemes are likely to be smaller than average within North Yorkshire and 
York, the effects described below are still applicable for all small scale hydro schemes. 

 
 
 
 

SMALL SCALE HYDRO 
 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Landscape impacts – for example the impact of dams, 
weirs, intakes, leats, turbine houses and associated power 
lines on the character of the landscape. 
 
Visual impact – for example the visual appearance of 
dams, weirs, intakes, leats, turbine houses and associated 
power lines and changes in the visual appearance of 
waterfalls affected by water abstraction 
 
Visual impacts on the setting of heritage features (e.g. 
scheduled ancient monuments, listed buildings, 
conservation areas and historic landscapes) 
Opportunities for the restoration of  dilapidated historic 
buildings (e.g. disused water mills). 
 
Cumulative effect of multiple hydro scheme along one 
water body, or within one or multiple character areas. 

Incorporate screen planting (of an appropriate species) to 
conceal turbine house. 
 
Design built elements to be as small as possible. 
Ensure colour and materials of built elements are in 
keeping with local landscape features. 
 
Re-use existing buildings, structures and waterway 
barriers where possible/practical, such as former water 
mills to house equipment and siting of facilities at existing 
weir, dams, leats etc. 
 
Bury pipeline, or use black coloured piping, and restore 
pipeline route after construction. 
 
Fish passes are often require and should ‘fit’ with local 
character. 
 
Siting of turbine houses where they will be least obtrusive 
and where they will be hidden by the contours of the land 
or blend into natural and existing man made features. 
Design turbine housing with local building material and 
traditions, and incorporate appropriate screen planting. 
Bring existing disused buildings back into use. 
 
Retention of existing mature site vegetation to provide 
instant green context/screen. 

Delivering Sustainable Energy in North Yorkshire: 
Recommended Planning Guidance (LUC and NEF), 
October 2005 
 
Guidelines on the Environmental Impacts of Windfarms 
and Small Scale Hydroelectric Schemes, SNH, (2002) 
 
Hydroelectric Schemes and the Natural Heritage, Version 
1, SNH (December 2010)   
 
Yorkshire Dales National Park Authority's Small-Scale 
Hydro Feasibility Study (2009) 
 
Environment Agency's Good Practice Guidelines Annex to 
the Environment Agency Hydropower Handbook (2009) 
 
Demars, B. O. L. and Britton, A. (2011). Assessing the 
impacts of small scale hydroelectric schemes on rare 
bryophytes and lichens. Scottish Natural Heritage and 
Macaulay Land Use Institute Funded Report. Scottish 
Natural Heritage Commissioned Report No.421 
 
Yorkshire Dales SPD: A Guide to Energy Production in the 
Yorkshire Dales National Park for developers and 
householders 

 
Scale of Typical Effect: 

 

 
Medium - Small 
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RLCE TYPE: Description of Typical Installation: 
 
Combined Heat and Power (CHP) plant. The primary product of these is the generation of electricity, but the excess heat 
is used productively, for instance as industrial process heat or in a district heating scheme. The typical size range for 
CHP is 5 to 30 MW thermal total energy output. 
 
In the case of a small heat plant for a school, the boiler house could typically be some 4m by 3m, with a fuel bunker of 
similar proportions. The bunker may be semi-underground with a lockable steel lid. The chimney will be 3 to 10m high, 
depending on plant design and surrounding buildings. Sufficient space to safely manoeuvre a large lorry or tractor and 
trailer will also be required. 

 
 
 

 
BIOMASS CHP 

 
 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Direct landscape impacts on the site - for example loss of 
landscape features or change in the character of the site 
resulting from construction activity or the presence of an 
industrial building. 
 
Indirect impacts on the landscape character of the 
surrounding area – for example change in the character of 
adjacent landscapes as a result of the change in outlook 
from those landscapes e.g. greater sense of urbanisation. 
 
Direct impacts on views– for example change to views 
from settlements and viewpoints as a result of the 
introduction of an industrial structure with chimney stack 
 
Visual impacts on the setting of features of historic interest 
(e.g. scheduled ancient monuments, listed buildings, 
conservation areas, world heritage sites; and registered 
landscapes, parks and gardens of special historic interest) 
 

Minimise extent of disturbance to ground. Ensure good 
practice during construction (i.e. tidy site etc). 
 
Undertake landscape restoration works at the end of the 
construction period. 
 
Ensure careful site layout design and siting of plant. 
Incorporate off-site screen planting in key locations. 
Appropriate colour treatment of plant. 
 
Sensitive siting, high quality design and layout of plant to 
minimise impacts on cultural heritage landscapes or 
features (if applicable). 
 
Retention of existing mature site vegetation to provide 
instant green context/screen. 

Countryside Agency and Scottish Natural Heritage’s 
Landscape Character Assessment Guidance (2002) 
. 
Landscape Institute’s Guidelines for Landscape and Visual 
Impact Assessment (2002). 
 

 
Scale of Typical Effect: 
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RLCE TYPE: Description of Typical Installation: 
 
Large scale biomass plants are designed primarily for the production of electricity and are generally in the range 10 to 
40MW. Excess heat from the process is not utilised. In the case of a larger electricity generating plant, a medium sized 
industrial building of two-storey height would be required, with a slender chimney of 25 or more metres in height. 
Typically, a 1.5MW plant producing electricity using gasification technology will require a site area of some 0.5 hectares 
and a 40MW plant may require 5 hectares. 
 
The infrastructure required for a large scale biomass plant includes a 'dutch barn' scale building for on-site storage and 
sorting of fuel, ancillary plant such as an electricity substation, additional buildings for offices and workshops and an 
extensive area for lorry manoeuvring. 
 
If co-firing with an existing power station, then the conversion to co-firing is unlikely to cause any physical change. 

 
 

 
BIOMASS POWER STATION 

(and co-firing) 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Direct landscape impacts on the site - for example loss of 
landscape features or change in the character of the site 
resulting from construction activity or the presence of an 
industrial building. 
 
Indirect impacts on the landscape character of the 
surrounding area – for example change in the character of 
adjacent landscapes as a result of the change in outlook 
from those landscapes 
 
Direct impacts on views– for example change to views 
from settlements and viewpoints as a result of the 
introduction of an industrial structure with chimney stack, 
with associated ‘plume’ in certain weather conditions which 
could increase visual prominence of the facility. 
 
Visual impacts on the setting of features of historic interest 
(e.g. scheduled ancient monuments, listed buildings, 
conservation areas, world heritage sites; and registered 
landscapes, parks and gardens of special historic interest). 
 
Impact of growing biomass crops such as short rotation 
coppice, miscanthus etc. though planning consent not 
necessarily required. 
 
If co-firing, it is assumed that effects limited to production 
of energy crops only, as power plant already in place.  
 
Energy crops would not necessarily come from the locality. 
 
 

Ensure good practice during construction (i.e. tidy site etc). 
Undertake landscape restoration works at the end of the 
construction period. 
 
Ensure careful site layout design and siting of plant.  
 
Minimise extent of disturbance to ground. Incorporate off-
site screen planting in key locations. 
 
Appropriate colour treatment of plant and chimney stack. 
 
Sensitive siting, high quality design and layout of plant to 
minimise impacts on cultural heritage landscapes or 
features (if applicable). 
 
Retention of existing mature site vegetation to provide 
instant green context/screen. 
 
There are numerous mitigation measures linked to the 
growing of biomass crops (eg minimising use of fertilisers, 
creation of buffer etc) which are outlined in sources of 
further information under ‘Energy crops’. 
 

Delivering Sustainable Energy in North Yorkshire: 
Recommended Planning Guidance (LUC and NEF), 
October 2005 
 
Countryside Agency and Scottish Natural Heritage’s 
Landscape Character Assessment Guidance (2002) 
. 
Landscape Institute’s Guidelines for Landscape and Visual 
Impact Assessment (2002). 
 
Energy Crops: 
Wildlife and Countryside Link (2007) Bioenergy: 
Environmental Impact and Best Practice. 
 
Forestry Commission, (2002), Establishment and 
Management of Short Rotation Coppice. 
 
Forestry Commission, (2003a), England Forestry Forum: 
Biodiversity Working Group Final Report 
Forestry Commission, (2003b), Forests and water 
guidelines. 
 
Forestry Commission, (2006), The Environmental Impacts 
of Woodfuel. 
 
British Biogen, (1996), Short Rotation Coppice for Energy 
Production. Good Practice Guidelines 
 
British Biogen, (1999), Wood Fuel from Forestry and 
Arboriculture: the development of a sustainable energy 
production industry - Good Practice Guidelines. 

 
Scale of Typical Effect: 
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RLCE TYPE: Description of Typical Installation: 

 
Anaerobic digestion is used widely in the agricultural sector in the form of small on-farm digesters producing biogas to 
heat farmhouses and other farm buildings. AD is most likely to be part of an integrated farm waste management system 
in which the feedstocks and products all play a part. However larger scale centralised anaerobic digesters (CADs) , using 
feedstocks imported from a number of sources also exist. CADs are more suited to areas allocated for business use and 
traditional commercial/industrial urban areas, and are compatible with more intensive Class B1/B2 uses.  Please note the 
following table summarises the impacts that are predominately related to large scale CAD plants. Small scale AD 
schemes can often be incorporated within existing agricultural buildings. 
 
AD is also used as part of the sewerage gas and landfill gas applications, and tanks and equipment are typically around 
15m in height. 
 
The infrastructure required for anaerobic digestion plant includes road access to the site (which is free from restrictions 
for HGVs) and sufficient storage within the layout of the plant to contain the digestate and liquor products prior to 
distribution.  

 
 
 

 
ANAEROBIC DIGESTION 

 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Landscape impacts on the site (e.g. Impact of storage 
tanks, ground disturbances and lighting on the landscape 
character of the site itself.) 
 
Impacts on landscape character  of surrounding area 
 
Visual impact from key viewpoints/ settlements of industrial 
buildings and storage tanks. 
 
Cumulative landscape impact (of more than one AD plant) 
on landscape character types 
 
Visual impacts on the setting of heritage features (e.g. 
scheduled ancient monuments, listed buildings, 
conservation areas, world heritage sites; and registered 
landscapes, parks and gardens of special historic interest) 
 
 

Minimise extent of disturbance to ground. Ensure good 
practice during construction (i.e. tidy site etc). Undertake 
landscape restoration works at the end of the construction 
period. 
 
Ensure careful site layout design and siting of plant (i.e. 
digesters can be partially buried to minimise visual 
impacts- which also has insulation benefits). Incorporate 
screening measures to minimise potential adverse impact. 
Incorporate off-site screen planting in key locations. 
Appropriate colour treatment of plant. 
 
Ensure careful site layout design and siting of plant. 
Undertake landscape restoration works at the end of the 
construction period. 
 
Note: Visual impact will depend upon the scale of the 
plant. Small on-site plants are unlikely to cause significant 
intrusion, especially if new buildings are located within or 
adjacent to existing agricultural or light industrial units. 
 

Countryside Agency and Scottish Natural Heritage’s 
Landscape Character Assessment Guidance (2002) 
 
Landscape Institute’s Guidelines for Landscape and Visual 
Impact Assessment (2002). 
 

 
Scale of Typical Effect: 
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RLCE TYPE: Description of Typical Installation: 

 
Energy from Waste plants vary in size from small installations (serving factories for example) to large-scale municipal 
solid waste (MSW) plants. New projects therefore might either be accommodated within existing or converted buildings, 
or may require large new sites. According to PPS 22, a typical, new, large scale  waste combustion plant, with an output 
of 10-35MW, includes an industrial building of between 30-45m high, with a chimney stack of up to 80m tall, on a site of 
2-3Ha in area. A typical waste-fuelled combined heat and power process will involve some or all of the 
following: 
• waste reception and storage; 
• waste processing, material sorting and recovery; 
• the combustion, pyrolysis or gasification reactor itself; 
• generation of heat and power using steam turbines, gas engines or gas turbines; 
• handling, storage and disposal of ash and liquid effluents such as boiler water and surface water. 
 
In many cases, Energy from Waste developments are likely to be proposed in industrial areas, where they will be broadly 
in keeping with the existing buildings. Even so, the developments can be prominent features, and therefore local  
authorities will wish to encourage a high standard of design and landscaping in order to minimise their visual impact. 
Chimney stack heights vary according to pollution control to ensure safe dispersal. 

 
 

 
ENERGY FROM WASTE: 
THERMAL PROCESSES 

 
(MUNICIAL SOLID WASTE/  

COMMERCIAL AND INDUSTRIAL WASTE) 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Direct landscape impacts on the site - for example loss of 
landscape features or change in the character of the site 
resulting from construction activity or the presence of an 
industrial building. 
 
Indirect impacts on the landscape character of the 
surrounding area – for example change in the character of 
adjacent landscapes as a result of the change in outlook 
from those landscapes. 
 
Direct impacts on views– for example change to views 
from settlements and viewpoints as a result of the 
introduction of an industrial structure with chimney stack 
and associated plume. 
 
Visual impacts on the setting of features of historic interest 
(e.g. scheduled ancient monuments, listed buildings, 
conservation areas, world heritage sites; and registered 
landscapes, parks and gardens of special historic interest). 
 
Visual impact from key viewpoints/ settlements of industrial 
buildings 
 
Visual impacts on the setting of heritage features (e.g. 
scheduled ancient monuments, listed buildings, 
conservation areas, world heritage sites; and registered 
landscapes, parks and gardens of special historic interest) 

Minimise extent of disturbance to ground. 
 
Ensure good practice during construction (i.e. tidy site etc). 
Undertake landscape restoration works at the end of the 
construction period. 
 
Ensure careful site layout design and siting of plant to least 
sensitive areas where possible/practical. Incorporate off-
site screen planting in key locations. 
 
Appropriate colour treatment of plant and chimney stack. 
 
Sensitive siting, high quality design and layout of plant to 
minimise impacts on cultural heritage landscapes or 
features (if applicable). 
 
Retention of existing mature site vegetation to provide 
instant green context/screen. 
 
 
 

Countryside Agency and Scottish Natural Heritage’s 
Landscape Character Assessment Guidance (2002) 
 
Landscape Institute’s Guidelines for Landscape and Visual 
Impact Assessment (2002). 
 

 
Scale of Typical Effect: 
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RLCE TYPE: Description of Typical Installation: 
 
Waste heat is heat produced by machines, electrical equipment, and/or industrial processes which is regarded as a by-
product. Heat recovery technology usually consists of some form of heat exchanger or heat pump.  
 
Larger sources of waste heat, such as those from power stations or oil refineries can be used to supply district heating 
systems serving nearby homes and businesses. 
 
Smaller scale installations comprise heat exchangers/pumps and will have an appearance similar to air-conditioning units 
and may be internal or external to a building.   
 
Heat recovery from larger scale industrial processes or power stations will involve substantial infrastructure such as 
complex pipe work (above and below ground), boiler and cooling vessels, flues and water treatment equipment – 
although much of this is likely to be integrated with existing equipment producing the source heat. 

 
 
 

 
ENERGY FROM WASTE: 

HEAT RECOVERY 
 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Visual impact from small scale systems. 
 
Direct Impact on landscape from large scale systems. 

Sensitive siting and design of pump equipment and 
associated housing, locating in least visible locations and 
using materials characteristic of the area. 
 
Maximise use of existing buildings and previously 
developed land, minimising need for additional land take or 
additional impact on landscape. 
 
Retain and enhance existing screening (e.g. planting) as 
appropriate. 

Small Sites: 
The Siting and Design of Micro-generation systems for 
historic area and landscapes: DRAFT, CADW 
 
CLG, PPS 22: Planning for Renewable Energy, 
Companion Guide 
 
Larger Sites: 
Countryside Agency and Scottish Natural Heritage’s 
Landscape Character Assessment Guidance (2002). 
 
Landscape Institute’s Guidelines for Landscape and Visual 
Impact Assessment (2002). 
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RLCE TYPE: Description of Typical Installation: 
 
Micro scale turbines can be installed with a free-standing mast or building-mounted, and are most commonly deployed 
as single machines supplying energy to specific buildings or developments. Turbines range from 5W battery charging 
models up to around 2.5 kW rooftop devices which provide a proportion of a building’s electricity demand. Vertical axis 
machines are more common at the micro scale, with some turbines designed to perform more efficiently at the lower, 
more turbulent wind speeds typically found in built-up areas. Micro turbines must be sited in a reasonably exposed 
location and work best at a height where there are no obstructions from buildings, trees or other features that would 
cause turbulence. 
 
The mast of a free standing turbine micro turbine will require reinforced concrete foundations and a cable connecting it to 
the building/development to which it is supplying power. Cables are usually buried in the ground.  A wall-mounted turbine 
will be fastened to a bracket on the wall. No grid connection is likely to be required. 

 
 
 

 
MICRO: 
WIND  

(Less than 2.5kw) 
 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Direct impact on landscape character or townscape 
character. 
 
Direct visual impact on the character of a building, rural 
landscape (at a localised level), or site of historical value. 
 
Indirect visual impacts on the setting of heritage features 
(e.g. listed buildings, conservation areas, historic 
landscape). 
 
Cumulative impacts in combination with other existing or 
proposed micro wind energy developments on 
landscape/tonwscape character and views. 
 

Position turbines sympathetically to surrounding built 
forms, as far as possible. 
 
Choose sympathetic paint and finishes for tower/mast, 
nacelle and turbine blades. 
 
Use screening (e.g. planting) to minimise unsympathetic 
views where appropriate. 
 
Avoid detrimental impact on a designated building/site or 
conservation area. 
 
Wall mounted micro turbines should be installed on 
unobtrusive areas of a roof or walls if possible. 
 
Consult relevant heritage stakeholder (local authority, NE) 
 
Sensitive siting and high quality design where appropriate. 
 

The Siting and Design of Micro-Generation Systems for 
Historic Buildings, Areas and Landscapes (CADW). 
 
WAG's Technical Advice Note 8: Planning for Renewable 
Energy (2005). 
 
BWEA web pages on 'Small Wind Sysytems': 
http://www.bwea.com/small/index.html 
 
Renewable Energy and your Historic Building: Installing 
Micro-generation Systems (2010) Cadw. 

 
Scale of Typical Effect: 

 

 
Small - Site 

337 of 374



 

RLCE TYPE: Description of Typical Installation: 
 
Photovoltaic (PV) systems commonly comprise of a number of semi conductor cells which are interconnected and 
encapsulated to form a solar panel. Solar panels are typically 0.5 to 1m2 and have a peak output of 70 to 160 watts. A 
typical array on a domestic dwelling would have an area of 9 -18m2. 
 
The infrastructure required for PV systems includes a low support structure used to fit the PV panels on the roof. The 
connections between individual PV panels are made either in the support structure or inside the roof void. In some 
cases, PV panels are mounted on free standing support structures on the ground. 
 
Larger applications such as solar farms are not included here as it is unlikely for a scheme of this type to come forward 
within the study area, due to both geographic/technical limitations and the recent review of feed in tariffs. 

 
 
 

 
MICRO: 

SOLAR PV 
 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Visual impacts of solar panel on roof tops. 
 
Visual Impacts of ground mounted panels. 
 
Visual impacts on the setting of historic features (e.g. listed 
buildings, conservation areas and historic landscapes). 

Design (including colour and appearance) and siting of 
panels to minimise visual impacts. 
 
Design (including colour and appearance) and siting of 
panels to minimise visual impacts on character and 
appearance of heritage features. 
 
If possible, solar panels should be installed on unobtrusive 
areas of a roof, such as the inner slopes of a roof valley, or 
where a flat roof is obscured by a parapet. 
 
Care should be taken to make sure that the panels are not 
shaded for long periods of the day, as they will not function 
when overshadowed. 

Various local authorities  around the UK have drafted 
guidance on solar panels including the New Forest, Hull, 
Hertsmere etc. 
 
The siting and design of micro-generation systems for 
historic area and landscapes: DRAFT, CADW 
 
CLG, PPS 22: Planning for Renewable Energy, 
Companion Guide 
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RLCE TYPE: Description of Typical Installation: 
 
The main component in a solar water heating system is the collector, which comes in two main types: flat plate collectors 
and evacuated tube collectors. In both types, radiation from the sun is collected by an absorber and is transferred as 
heat to a fluid, which may be either water or a special fluid employed to convey the energy to the domestic system using 
a heat exchanger. 
 
The infrastructure required for a solar water heating system includes connecting pipe work, which is normally run from 
the back of the collector directly through to the roof void. Some systems use photovoltaics (PV) to provide power for the 
system pump. In such a case, a separate PV module would be mounted adjacent to the solar hot water collector. 

 
 
 

 
MICRO: 

SOLAR HEATING 
 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Visual impacts of solar panel on roof tops. 
 
Visual impacts on the setting of historic features (e.g. listed 
buildings, conservation areas and historic landscapes) 

Design (including colour and appearance) and siting of 
collectors to minimise visual impacts. 
 
The solar collectors do not have to be located together and 
so can be separated to minimise visual impacts. 
 
Design (including colour and appearance) and siting of 
panels to minimise visual impacts on character and 
appearance of heritage features. 
 
If possible, solar panels should be installed on unobtrusive 
areas of a roof, such as the inner slopes of a roof valley, or 
where a flat roof is obscured by a parapet. 
 
Care should be taken to make sure that the panels are not 
shaded for long periods of the day, as their efficiency will 
be significantly reduced. 

Various local authorities around the UK have drafted 
guidance on solar panels including the New Forest, Hull, 
Hertsmere etc. 
 
The siting and design of micro-generation systems for 
historic area and landscapes: DRAFT, CADW 
 
CLG, PPS 22: Planning for Renewable Energy, 
Companion Guide 

 
Scale of Typical Effect: 

 

 
Small - Site 

 

339 of 374



 

RLCE TYPE: Description of Typical Installation: 
 
Heat pumps systems capture the environmental solar heat energy stored in the ground.  Applications include space 
heating, water heating, heat recovery, space cooling and dehumidification in both the residential and commercial building 
sectors.  
 
An air source heat pump (ASHP) system consists of an evaporator coil, which absorbs heat from the outside air, a 
compressor pump and a heat exchanger. The coil and compressor pump are positioned outside the building and can 
visually resemble an air conditioning unit. The two main types of ASHP systems are air-to-water systems, which use heat 
to warm water, and air-to-air systems, which produce warm air that is circulated by fans to heat a building. 
 
A ground source heat pump (GSHP) system consists of a ground loop, which is comprised of lengths of pipe buried in 
the ground through either a borehole or a horizontal trench, a heat pump and a heat distribution system (e.g. radiators or 
an under-floor heating system). The ground loop feeds into the heat pump, which is located within the building. 
 
A water source heat pump (WSHP) system consists of a loop, which is submerged in water, a heat pump and a heat 
distribution system (e.g. radiators or an under-floor heating system). The loop feeds into the heat pump, which is located 
within the building. 
 

 
 
 

 
MICRO: 

HEAT PUMPS 
 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Ground source heat pumps only - Temporary impact 
during construction of underground pipe network and 
direct loss of existing landscape features (i.e. hedgerows) 
to make way for pipe. Due to the probably scale of the 
installation the effects are likely to be small scale and 
highly localised. 
 
Visual impacts on character of surrounding area. 
 
Visual impacts on the setting of historic features (e.g. listed 
buildings, conservation areas and historic landscapes) 

Avoidance of impacts through careful routing and/or 
replacement planting as required to replace that lost. 
 
Design (including colour and appearance) and siting of 
outdoor pump unit to minimise visual impacts. 
 
Design (including colour and appearance) and siting of 
panels to minimise visual impacts on character and 
appearance of heritage features. 
 

The Siting and Design of Micro-generation systems for 
historic area and landscapes: DRAFT, CADW 
 
CLG, PPS 22: Planning for Renewable Energy, 
Companion Guide 

 
Scale of Typical Effect: 

 

 
Site 
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RLCE TYPE: Description of Typical Installation: 

 
There are two main ways of using wood to heat domestic and small-scale commercial buildings: a standalone stove 
burning logs or pellets to heat a single room (some can also be fitted with a back boiler to provide water heating as well) 
and a boiler burning pellets, logs or chips connected to a central heating and hot water system. 
 
The infrastructure required for wood fuelled heating includes a large dry area close to the boiler to store wood and a vent 
which is specifically designed for wood fuel appliances, with sufficient air movement for proper operation of the stove. An 
existing household chimney can be fitted with a lined flue. 

 
 
 

 
MICRO: 

WOOD BURNING STOVES AND 
BIOMASS BOILERS 

 
 
 
 

Potential Effects on Landscape Resource 
 

Potential Mitigation Measures Sources of Further Information 

Visual impacts (e.g. impact of a flue fitted through roof if 
existing chimney can't be retrofitted) 
 
Visual impacts on the setting of heritage features (e.g. 
listed buildings, conservation areas and historic 
landscapes) 

Design (including colour and appearance) and siting of flue 
to minimise visual impacts 
 
Design (including colour and appearance) and siting of flue 
to minimise visual impacts. 
 
Potential design measures may include positioning new 
flues away from principal elevations, making use of 
existing chimneys where possible, or reducing the visual 
impact by painting flues with a heat-resistant dark coloured 
paint with a matt finish. 

The Siting and Design of Micro-generation systems for 
historic area and landscapes: DRAFT, CADW 
 
CLG, PPS 22: Planning for Renewable Energy, 
Companion Guide 

 
Scale of Typical Effect: 

 

 
Site 
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T3 Guidance on Assessing of the Typical Scale of Effects of RLCE Development
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T3 
 
Scale of Potential Effects 
 
The scale at which the development could affect the landscape will affect the level of assessment 
required to be undertaken for each development type. The assumptions and guidance within this 
framework is based on the following criteria, which can also be used as a general guide in appraising 
development proposals for RLCE: 
 

- Large: Effects over an expansive area due to the scale and potential prominence of the 
development type, or  potential to affect visual amenity or landscape character at a sub-
regional level and/or numerous character areas (typically giving rise to numerous, potentially 
significant effects over 5km radius of a site) 

 
- Medium – Effects over a wide area or potential to affect the character of the landscape at a 

district level (typically, the majority of significant landscape effects would not extend beyond 
5km radius from a site) 
 

- Small – At a localised level e.g. the site and its immediate setting (typically the majority of 
potential landscape effects would not extend beyond a 2km radius from a site) 
 

- Site – Effects within the curtilage of an existing property or the immediate environs only 
 
The criteria outlined above are provided for guidance purposes only. The guidance is not intended to 
provide a definitive guide to the scale of effects for all schemes. It is not a substitute for deliberation 
about the scale of potential effects on a scheme by scheme and site by site basis. 

T3 

343 of 374



AECOM Renewable & Low Carbon Energy Developments – a Landscape Sensitivity Framework for North Yorkshire and York 63 
 
Capabilities on project: 
Environment 
 

 

T4 Guidance on Cross Boundary Effects on Multiple Landscape Character Areas or Types
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T4 
 
Cross Boundary Effects on Multiple Landscape Character Areas or Types 
 
While a development of any kind will almost certainly have some effect on the character of the 
landscape character area/type within which it is located, it may or may not necessarily have 
an effect on the landscape character over a wider area, or another/multiple other Landscape 
character areas/types, i.e. a cross-boundary effect. 
 
The concept of cross boundary effects in relation to landscape character is heavily linked with 
the concept of intervisibility. To a large extent, the extent of intervisibility between one 
character area and another determines the level and to some extent scale of potential cross- 
boundary effects. 
 
There are a number of factors specific to each proposed development which need to be 
considered to determine whether it is likely to have a cross boundary effect. These could 
include: 
 

- The scale, height, massing of the development; 
- The physical topography of the landscape within which a development is located; 
- The physical topography of the wider landscape setting of the area within which a 

development is located 
- The level and sense of enclosure within which a development is located (determined, 

for example, by the amount of significant vegetation (mature woodland, intact or 
multiple hedgerows or field boundaries) within a rural landscape, or the scale and or 
density of built form in an urban landscape. 

 
There are two sources of information which could be used to help to determine the potential 
for cross boundary effects. 
 

1. Information in a Landscape Character Assessment for the Area 
A landscape character assessment may include details of the importance of intervisibility 
within a specific character area. The proximity of the area to a more mountainous area (for 
example) might be a key attribute or characteristic of an LCA or LCT. This attribute may be 
identified as helping to create a unique sense of place. 
 
For example, in the County Landscape Characterisation project the relationship of LCT 21, 
Narrow Chalk Valley, to Chalk Wolds and Chalk Foothills is a key consideration in relation to 
visual sensitivity. 
 

2. A Zone of Theoretical Visibility (ZTV)  
A ZTV can be used to determine the extent to which a particular development may be visible. 
In that regard, it will provide a guide to the extent of intervisibility between a given landscape 
character area (or type) and a particular development. 
 
The amount of intervisibility between a development and a character area will help to 
determine the scale of a potential effect on that character area. 
 
A Note About Seascape 
No seascape assessment has been undertaken for the study area so it is not possible to 
determine cross boundary effects off off-shore development on the terrestrial landscape.  
 
Guidance produced by both Scottish Natural Herritage (SNH) and the Countryside Council for 
Wales (CCW) provides information on the likely levels of intervisibility between terrestrial 
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landscape and the marine environment, related particularly at the potential effects of off-shore 
wind turbines on terrestrial character. It is possible to undertake visibility analysis for off-shore 
wind with reference to the methodologies in the following document: 
 
Scott, K.E., Anderson, C., Dunsford, H., Benson, J.F. and MacFarlane, R. (2005). 
An assessment of the sensitivity and capacity of the Scottish seascape in relation to offshore 
windfarms. Scottish Natural Heritage Commissioned Report No.103 (ROAME No. F03AA06) 
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T5 Landscape Character and Sensitivity Mapping  
 
(Based on information and GIS Mapping from KR3) 
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T6 Map of Existing RLCE Installations in NY&Y and Surrounding Areas 
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T7 –  Checklist of Typical Information Required as Part of Planning Application  
 
Key: 
 

Essential – Very likely to be necessary to support an application (Potential validation requirement) 
 
Preferable – Likely to be helpful in support of an application (At discretion of LPA on scheme/site basis) 
 
Optional – Unlikely to be required to support and application (Provided at discretion of application) 

 
  

Scale of Potential Effect /RLCE Development Type 
As defined in tool T4 

 
Suggested Submission Requirements  

 

 
Large 

 
Medium 

 

 
Small 

 

 
Site 

 
 Commercial 

Scale Wind 
Wind; Biomass 
Power Station; 
EfW;  Hydro; 

Sewage/Landfill 
AD; 

Micro Wind; 
Hydro;  

Biomass CHP; 
Agricultural AD 

Micro 
Generation; 

District Heating  

Landscape and Visual Impact Assessment (LVIA) 
to appropriate methodology and agreed scope.  
 

    

Landscape sensitivity and capacity assessment 
or judgements as part of submission 

    

Cumulative Impact Assessment     

Digitally produced Zone of Theoretical Visibility 
(ZTV) or Zone of Visual Influence (ZVI) 
 

    

Photomontage, Block Montage or Wireline 
representations 

    

Detailed design drawings including elevations to 
assess visual impact 

    

Appraisal of effects on La ndscape C haracter 
(Typically pr ovided i n a D esign a nd A ccess 
Statement - If LVIA not required) 

 
N/A 

 
N/A 

  

Assessment of key views  
(Typically pr ovided i n a D esign a nd A ccess 
Statement - If LVIA not required) 

 
N/A 

 
N/A 

  

Details o f La ndscape M itigation an d/or det ailed 
landscape des ign i nformation e.g. pl anting pl an, 
cross sections, site layout, landscape masterplan 

 
 

   

Landscape Management Plan  
(To ens ure successful e stablishment of pl anted 
mitigation where it is key to the development of 
scheme) 

    

Site Photography     

 
Appendix 1 of SNH Handbook on EIA, 2009 (3rd Edition) contains useful information on what a landscape and visual 
impact assessment (LVIA) should contain and how to assess the quality of a submission. Box 1 below is an extract from 
the EIA Handbook and provides an example of useful tests to apply to Environmental Statements in respect of Landscape 
and V isual Impact Assessments. Box 2,  i s an extract f rom the Landscape Capacity S tudy of  Wind Energy in t he South 
Pennines, J ulie M artin A ssociates ( 2010) which pr ovides guidance on  t he t ypes of  presentation m aterials r equired t o 
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assess l andscape a nd v isual i mpact. A lthough w ritten specifically f or assessment of w ind dev elopment, t he pr inciples 
remain the same for other types of development. 
 
Box 1: Extract from SNH EIA Handbook (2009) 
Appendix 1 Box 4  

– Does the Environmental Statement contain fair/accurate/appropriate illustrations?  
– Is there a Map showing relevant Zones of Theoretical Visibility (ZTV) and is it clear what they relate to and how 

they were compiled?  
– Are there before and after illustrations such as artist’s impressions, sketches, photomontage or computer aided 

montages or overlays?  
– Are viewpoints fair and typical and comprehensive of relevant views?  
– Are maps diagrams and illustrations clear and is the text clear and unambiguous?  
– Are options or alternatives adequately considered?  
– Are mitigation measures adequately described and are their effects assessed?  
– Are residual effects clearly identified and if so could they be further reduced at reasonable cost? 

 
 
Box 2: Extract from Julie Martin Associates Landscape Capacity Study of Wind Energy In the South Pennines 
(2010) 
Table 13: Checklist of Presentation Material for Wind Energy LVIA 
  
Conceptual design options 
Computer-generated wireline images to show conceptual design options that were considered. Images accompanied by 
map(s) to show the turbine layouts that are illustrated and the viewpoint location, viewing direction, included field of view 
and appropriate viewing distance for the wirelines. 
 
Site layout 
Site layout plan showing position of turbines, access and internal tracks, compounds, substation and all ancillary elements 
in the context of the physical landscape fabric, including contours, type and condition of landcover, boundaries and trees, 
existing access points, utilities and important environmental features. Scale 1:25,000 or greater. 
 
Turbines and other elements 
Scaled elevations showing technical detail of turbines, transformers, substation and ancillary elements, with key 
dimensions. Typical photographs of turbines proposed. 
 
Landscape character 
Map showing site location and LCTs and LCAs within the study area on a colour 1:50,000 OS base (this may be reduced 
as long as it is legible). Map should indicate concentric distance bands from the outer turbines of the site including those 
distance bands used in writeup (ie 2, 5, 15 and 30km). Viewpoint locations should also be shown. 
 
Landscape designations and values 
Map showing site location and location of valued landscape features within the study area on a 1:50,000 OS base (as 
before), including as a minimum all the ‘landscape values’ information detailed in Table 8 of this guidance. Concentric 
distance bands as above. Viewpoint locations. 
 
Zones of theoretical visibility 
Maps of theoretical visibility to hub height and to blade tip height on a 1:50,000 OS base (as before), with transparent 
colouring to indicate the number of hubs or blade tips that may be visible at a given point. Maps should cover the whole 
study area with enlargements at 1:25,000 or 1:50,000 to show visibility up to 5km in more detail. Concentric distance 
bands as above. Viewpoint locations. 
 
Visualisations 
Computer-generated wireline images and (where possible) colour photomontages for the selected viewpoint locations. 
These should be based on photographs taken with a 50mm lens on a 35mm film format (or digital equivalent), reproduced 
at a size that, when seen at a normal reading distance of around 50cm, will appear similar to what would be seen in the 
field. The horizontal field of view should be similar to that of the human eye (around 50 degrees). Each visualisation should 
be accompanied by a photograph of the view as existing and by details of distance to nearest turbine, viewpoint grid 
reference and height AOD, viewing direction, included field of view and appropriate viewing distance. 
 
Cumulative impacts 
Location map (with individual turbine locations) for all operational, consented and application sites for commercial wind 
energy development within 30km. Presented on a 1:50,000 OS base (as before) with concentric distance bands. Overlain 
by transparent ZTVs of different sites in different colours, so that areas of cumulative visibility can be seen. Location of 
cumulative viewpoints. 180 or 360 degree computer-generated wireline images for these viewpoints, annotated with site 
name, status (operational, consented, application), and distance to nearest turbine. 
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Box 3  is also an extract f rom t he La ndscape C apacity Study of  Wind E nergy in t he S outh P ennines, J ulie M artin 
Associates (2010). It provides guidance on good practice requirements for landscape and visual impact LVIA). Although 
written specifically for assessment of wind development, the principles are similar for o ther large/medium s cale RLCE 
development. T he gui dance should b e applied at an a ppropriate l evel dep endant u pon t he scale a nd complexity of  
proposals and in relation to the potential for significant landscape and visual effects. 
 
Box 3: Extract from Julie Martin Associates Landscape Capacity Study of Wind Energy In the South Pennines 
(2010) 
 
Table 12 Good Practice Requirements for Landscape and Visual Impact Assessment 
 
Description of alternatives 

– Describe the alternative sites considered and their landscape constraints and opportunities. 
– Indicate why the final choice of site was made and why it was considered suitable in terms of potential landscape 

and visual impacts. 
– Drawing on the design statement, describe the alternative conceptual design options considered, giving the 

reasons for choosing turbine numbers, height and the particular site, layout and design. 
– Explain why the preferred solution represents the optimum landscape fit. 
– Computer-generated wireline images may be helpful in illustrating this section of the EIA. 

 
Project description 

– Describe the project at each phase in its life cycle in sufficient detail to allow the assessment of landscape and 
visual effects. 

– Include the location and dimensions or extent of all plant and structures, and describe the nature, scale and 
duration of project activities during construction, operation, and decommissioning. 

– Construction phase information should include site access and haulage routes and construction details; turning 
circles and visibility splays; removal and protection of existing features; any cut and fill and drainage 
requirements; borrow pits and disposal areas; temporary lay down areas and crane hard standings; construction 
compound and materials storage; turbine foundations; temporary anemometer masts; site cable runs; and site 
reinstatement. 

– Operational phase information should include details of number and type of turbines (including form, materials, 
colour etc); operational wind speeds and blade rotation speed; transformers; substation and control building; 
signage, lighting and fencing; landscape mitigation measures such as planting; grid connection; servicing and 
land management arrangements. 

– Decommissioning phase information should include arrangements for removal of turbines and ancillary structures; 
proposals for restoration; and future land management. 

 
Baseline assessment – landscape resources 

– Agree with the local planning authority the size of the study area. For turbines of medium or large commercial 
height this should generally extend to a 30km radius around the site; for small turbines a 20km radius may be 
acceptable. 

– Compile mapping and descriptions of the existing landscape within the study area, examining the broad 
landscape context (15-30km), landscape setting (5-15km), local landscape setting (2-5km) and immediate 
landscape setting (up to 2km). 

– Cover landscape character, landscape values and landscape sensitivity throughout the study area, drawing on 
the relevant landscape character assessment reports, information on special landscape values (such as 
descriptions of landscape, natural and cultural heritage designations); and the landscape sensitivity and capacity 
assessment sheets. 

– Describe how landscape character affects the sensitivity to wind energy development of the landscapes within the 
study area and define their level of sensitivity. 

– In relation to valued landscape characteristics and features, explain the reasons why the characteristic or feature 
is important and its level of importance (ie national, regional, local). 

– Describe the landscape of the site itself, including landform, landcover, features of natural and cultural heritage 
interest and access. Include details of the landscape fabric ie vegetation, trees, hedges and other boundary 
features and their condition. 

– Confirm and expand this information through field survey. 
 
Baseline assessment – visual resources 

– Prepare mapping to show the area over which wind turbines may be seen (commonly referred to as the zone of 
theoretical visibility (ZTV). 

– Review the ZTV and consider the site’s contribution to visual amenity within the distance bands indicated above. 
Consider in the field the degree to which buildings, trees and vegetation may reduce or contain visibility. 

– Use the ZTV and field work to help identify viewpoints to be covered in the assessment through the preparation of 
wireline images and photomontages. These viewpoints should be discussed and agreed with the local planning 
authority and other stakeholders at the scoping stage. 
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– The number of viewpoints required will vary but 15-25 viewpoints are likely to be necessary for most commercial 
wind farms, particularly in areas of high landscape sensitivity. 

– Include views referred to in the sensitivity and capacity assessment, eg views from settlements; transport 
corridors; tourist and walking routes; specific receptors such as historic parks; and also locations where 
cumulative impacts will occur with other wind energy developments. 

– Give priority to views from distances of less than 5km but also include some middle and longer range views. 
– Include a range of receptors (viewer groups) and classify these in terms of their sensitivity. In general, those 

engaged in tourism and recreation eg walkers have higher amenity expectations and are more sensitive, while 
groups such as passing motorists and local workers have lower amenity expectations and are less sensitive. 

 
Description of impacts 

– This section should systematically identify and describe the likely effects of the proposal; indicate the mitigation 
measures developed; estimate the magnitude of the changes that will occur; and consider whether they will be 
beneficial or adverse. It should cover impacts at construction, operational and decommissioning phases. 

– Impacts should be separately assessed under headings of landscape fabric, landscape character, landscape 
values and visual amenity and for each of the distance bands described above. 

– For landscape fabric, the scale of impacts such as physical damage or loss and proposed mitigation should be 
given wherever possible, eg length of hedge lost, length of replacement hedging proposed. 

– For landscape character, the assessment should briefly describe the changes that will occur to the character of 
each of the LCAs where wind turbines are visible (using the LCT and LCA frameworks provided in this report). It 
should consider how the wind farm will affect perceptions of character (eg landscape scale, patterns, focal points, 
skylines and settings etc) and how widespread and prominent the changes will be. 

– For landscape values, the assessment should describe any changes in landscape quality, scenic quality, 
wildness, tranquility, natural and cultural heritage features, cultural associations and amenity and recreation that 
will occur due to the development (given its distance and visibility). 

– For visual amenity, the extent of visibility should be described by reference to ZTV mapping. Changes in views 
from the selected viewpoints should be assessed by reference to the wireline images and photomontages. 

– Commentary and assessment should also be provided on impacts on residential properties within 2km; impacts 
on views from Historic Parks and Gardens and Conservation Areas within 5km; and impacts on views from the 
principal routes in the area (including the main road routes, tourist routes, National Trails and other long distance 
paths where appropriate). 

 
Cumulative impacts 

– Where there are any other operational, consented or application stage sites within a 30km radius of the site, 
cumulative impacts should also be assessed (recognising that there are varying degrees of certainty associated 
with these different types of site). 

– Prepare cumulative ZTV(s) for a radius of at least 30km around the proposed development (the local planning 
authority may request that this be extended in some cases, for example where a highly sensitive landscape lies 
midway between two wind farm sites). 

– Analyse the pattern of combined effects and identify key viewpoints within areas of overlap between the ZTVs of 
different developments, including some short and middle range views. Again, these viewpoints should be selected 
in consultation with the local planning authority and other stakeholders. Prepare cumulative wireline images for 
each of these viewpoints. 

– Assess cumulative impacts under the same headings as site-specific impacts. Pay particular attention to issues 
such as: 
– the combined effect of different site accesses on the landscape fabric of a single hillside or valley; 
– how developments relate to one other and to the underlying landscape in terms of scale and capacity; 
– the extent to which the setting of valued landscapes or features may be eroded by cumulative impacts; 
– the combined visual effects of more than one wind farm on particular tourist routes or long distance walks 

when seen together or sequentially. 
– In assessing the magnitude of cumulative impacts it may be helpful to consider the extent of overlap between the 

ZTVs of different developments, and the extent to which the proposed development extends the horizontal field of 
view occupied by wind turbines. 

 
Assessment of impact significance 

– Finally the significance of impacts should be assessed by reference to the sensitivity of the landscape or viewer 
and the magnitude of the change that is expected to occur. Significance should be classified, for example on five 
or seven levels from negligible to major. Good practice is to do this by means of a matrix that sets out the 
combinations of sensitivity and magnitude that give rise to specific significance levels. 

– The assessment of significance should be informed by the relevant sensitivity and capacity assessment sheets, 
and should focus on the potentially significant impacts of the project, that is those that will affect decision-making. 
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1. Landscape Sensitivity Framework - Pro Forma 
 

2. Landscape Sensitivity Framework - Pro Forma (Alternative Pro-Forma For Using Local Character 
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Appendix B: Appraisal Methodology Pro-Forma 
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Landscape Sensitivity Framework - Pro Forma  
To be used with reference to the appraisal methodology and associated Key References (KR) and Tools (T) as set out in 
Managing Landscape Change: Renewable & Low Carbon Energy Developments – a Sensitivity Framework for North 
Yorkshire and York. 

APPLICATION REFERENCE (If relevant): 
 
PROVIDE SUMMARY DESCRIPTION OF DEVELOPMENT PROPOSAL UNDER CONSIDERATION OR PURPOSE OF 
REVIEW: 

 

 
1. WHERE IS THE SITE UNDER CONSIDERATION?  
(Identify location using OS mapping, Aerial Photography): 
 
 
 
2. WHICH LANDSCAPE CHARACTER AREA / UNIT/ TYPE IS THE SITE IN?  
(Identify from mapping and LCT descriptions in KR3/T5):   

National Character Area:  County Primary Landscape Unit: County Landscape Character Type: 

   

 
3. HAS THE RELEVANT ENERGY OPPORTUNITY BEEN IDENTIFIED FOR THIS RLCE TYPE?  
(Identify using information provided in KR1/T1):  
   
   Yes  No   
 
4. WHICH LANDSCAPE TYPOLOGY UNIT IS THE SITE IN?  
(Identify from mapping and area descriptions in KR2): 
 
 
 
 
5. WHAT IS THE LANDSCAPE SENSITIVITY TO CHANGE OF THE TYPE PROPOSED?  
(Only complete if a Wind, Biomass, or pre-identified Hydro Proposal (see KR2). Identify from mapping and area descriptions in KR2 /T1): 
 
    Low     Med- Low           Medium         Med-High           High 
 
 
6. WHAT IS THE SENSITIVITY OF THE COUNTY LANDSCAPE CHARACTER TYPE TO CHANGE?   
(Identify using mapping and LCT descriptions in KR3/T5):   

Landscape Sensitivity:  Low  Moderate       High 

Visual Sensitivity:   Low  Moderate      High 

Ecological Sensitivity:   Low  Moderate       High  

 
 
7. SCALE OF THE POTENTIAL EFFECT/S FOR RLCE TYPE 
(Identify using criteria outlined in T3/T4 and/or using descriptions of typical effects in T2):  
 
What is the Scale of Any Potential Effects? T3/T2 
 
 Site     Small           Medium       Large  
 
Is There Potential for ‘Cross Boundary’ Effects? T4 
 
   Yes  No 
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8. IDENTIFY POTENTIAL EFFECTS OF RLCE PROPOSED AND APPRAISE AGAINST LANDSCAPE CHARACTER 

Identify potential effects of RLCE type proposed using T2 as a guide. List those effects that are relevant to the scheme/site 
under consideration under Description of Potential Effects in the Matrix below. Appraise whether the potential effects 
identified are likely to cause a change to the definitive attributes associated with the LCT, as identified in the LCT 
descriptions in section 5.0 of North Yorkshire and York, Landscape Characterisation Project (KR3).  

In addition, with reference to the ‘tools’ and references identified in red, appraise whether the potential effects are likely to 
have: cumulative effects; visual effects; effects on designated landscapes or features; and/or effects on landscape value i.e. 
less physical characteristics related to the perception of character of an area of landscape e.g. sense of tranquillity or 
remoteness, sense of enclosure, sense of place, cultural associations, perceived scale of the landscape. 

 

Definitive 
Attributes of LCT 

(As identified in 
KR3) 

Description of Potential Effects 

 

 

 
 
T2 

Potential 
for 
Cumulative 
Effects: 
Y/N? 

 
T6 

Potential 
for Visual 
Effects: 
Y/N? 

Potential for 
Effects on 
Perception of 
Character or 
Landscape 
Value: Y/N? 

KR3 

Potential for 
Effects on 
Designated 
Landscape 
Area or 
Feature: Y/N? 

MAGIC 

 
Topography and 
Drainage 

 

 

 

    

 

Land Cover 

 

 

 

 
Enclosure and Field 
Pattern 

 

 

 

 
Settlement Pattern 

 

 

 

 
Visible Historic 
Features 

 

 

 

 

9. SUGGESTED LANDSCAPE MITIGATION MEASURES 
With reference to T2 
 
 
 
 
 
 
 
10. SUMMARY OF APPRAISAL AND OF ANY RECOMMENDATIONS  
Include details of the type and level of information required to accompany a planning application based on guidance in T7 or whether 
additional information is required to determine application. 
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Landscape Sensitivity Framework - Pro Forma  
ALTERNATIVE PRO-FORMA FOR USING LOCAL CHARACTER ASSESSMENTS  
(For use where KR2 is not (or less) relevant and/or for small scale development) 
To be used with reference to the appraisal methodology and associated Key References (KR) and Tools (T) as set out in 
Managing Landscape Change: Renewable & Low Carbon Energy Developments – a Sensitivity Framework for North 
Yorkshire and York. Can be used as a substitute for, or in addition to, the standard pro-forma (see appendix B).  

APPLICATION REFERENCE (If relevant): 
 
PROVIDE SUMMARY DESCRIPTION OF DEVELOPMENT PROPOSAL UNDER CONSIDERATION OR PURPOSE OF 
REVIEW: 

 

 
1. WHERE IS THE SITE UNDER CONSIDERATION?  
(Identify location using OS mapping, Aerial Photography): 
 
 
 
2. CONTEXT: WHICH LANDSCAPE CHARACTER AREA / UNIT/ TYPE IS THE SITE IN?  
(Identify from mapping and LCT descriptions in KR3/T5):   

National Character Area:  County Primary Landscape Unit: County Landscape Character Type: 

   

 
 
3. DETAIL: AT A LOCAL LEVEL, WHICH LANDSCAPE CHARACTER AREA IS THE SITE IN?  
(Identify from Local Landscape Character Assessment): 
 
 
 
 
4. WHAT IS THE LANDSCAPE SENSITIVITY TO CHANGE FOR THE CHARACTER AREA?  
(Refer to Local Landscape Character Assessment if possible): 
 
    Low     Med- Low           Medium         Med-High           High 
 
 

(If no landscape sensitivity judgements are made, identify strategic level sensitivity using mapping and LCT descriptions in KR3/T5):   

Landscape Sensitivity:  Low  Moderate       High 

Visual Sensitivity:   Low  Moderate      High 

Ecological Sensitivity:   Low  Moderate       High 

 
 
5. SCALE OF THE POTENTIAL EFFECT/S FOR RLCE TYPE 
(Identify using criteria outlined in T3/T4 and/or using descriptions of typical effects in T2):  
 
What is the Scale of Any Potential Effects? T3/T2 
 
 Site     Small           Medium       Large  
 
Is There Potential for ‘Cross Boundary’ Effects? T4 
 
   Yes  No 
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6. IDENTIFY POTENTIAL EFFECTS OF RLCE PROPOSED AND APPRAISE AGAINST LANDSCAPE CHARACTER 

Identify potential effects of RLCE type proposed using T2 as a guide. List those effects that are relevant to the scheme/site 
under consideration under Description of Potential Effects in the Matrix below. Appraise whether the potential effects 
identified are likely to cause a change to the key characteristics of the local Landscape Character Assessment.  

In addition, with reference to the ‘tools’ and references identified in red, appraise whether the potential effects are likely to 
have: cumulative effects; visual effects; effects on designated landscapes or features; and/or effects on landscape value i.e. 
less physical characteristics related to the perception of character of an area of landscape e.g. sense of tranquillity or 
remoteness, sense of enclosure, sense of place, cultural associations, perceived scale of the landscape. 

For small scale development proposals, it may also be necessary to consider effects at a more detailed level than the local 
landscape character assessment i.e. site specific effects, such as: relationship to surrounding buildings/structures, 
trees/vegetation, location of roads/footpaths, amount of human intrusion and effects in long distance views. 

 

Key 
Characteristics of 
Local Landscape 
Character Area 

(As identified in 
local Landscape 
Character 
Assessment – LIST 
BELOW) 

Description of Potential Effects 

 

 

 
 
T2 

Potential 
for 
Cumulative 
Effects: 
Y/N? 

 
T6 

Potential 
for Visual 
Effects: 
Y/N? 

Potential for 
Effects on 
Perception of 
Character or 
Landscape 
Value: Y/N? 

KR3 

Potential for 
Effects on 
Designated 
Landscape 
Area or 
Feature: Y/N? 

MAGIC 

 
 

 

 

 

    

 

 

 

 

 

 
 

 

 

 

  

 

 

 
 

 

 

 

 

7. SUGGESTED LANDSCAPE MITIGATION MEASURES 
With reference to T2 
 
 
 
 
8. SUMMARY OF APPRAISAL AND OF ANY RECOMMENDATIONS  
Include details of the type and level of information required to accompany a planning application based on guidance in T7 or whether 
additional information is required to determine application 
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Renewable Energy Position Statement  

 

1.1 Introduction 
 

1.1 Under the Climate Change Act of 2008 the Government is committed to delivering an 80% reduction of greenhouse 
gas emissions by 2050, including a 34% reduction by 2020. In order to achieve these reductions a number of actions will 
need to take place, notably improving energy efficiency and reducing the demand for power. In addition the UK is 
committed to increasing the percentage of power that it produces from renewable sources to 20% by 2020, and 
reducing its dependence on fossil fuels. Supporting micro-renewables, i.e. small scale and local power generation, is an 
important part of this equation. 

 

1.2 The Forest of Bowland Area of Outstanding Natural Beauty (AONB) is a statutory protected landscape, and as such 
each local authority within the Forest of Bowland AONB has a duty of care to ensure that the landscape is not affected 
by unsightly development. Current legislation (section 85 of the Countryside and Rights of Way Act 2000) requires that 
'in exercising or performing any functions in relation to, or so as to affect land' within the designated landscape an 
'authority shall have regard to their statutory purposes'; i.e. to 'conserve and enhance the natural beauty of the area.'  

 

1.3 The Government's Planning Policy Statement on renewable energy (PPS22) states that "planning permission for 
renewable energy projects should only be granted where it can be demonstrated that the objectives of designation 
would not be compromised and any significant adverse effects on the qualities for which the area has been designated 
are clearly outweighed by the environmental, social and economic benefits." 

 

1.4 The Forest of Bowland AONB, like everywhere else, is affected by climate change, and its impact will increase as 
greenhouse gas emissions continue to build up in the atmosphere. It is important that the Forest of Bowland AONB 
plays its part in reducing emissions and this includes the small scale generation of energy from renewable sources.  

  

2. The purpose of this Position Statement 
 

2.1 This document sets out the Forest of Bowland AONB Joint Advisory Committee's position with regard to the siting 
of renewable energy developments, both within and adjacent to the boundaries of the Forest of Bowland AONB. This 
guidance is intended to assist in the determination of planning applications submitted to the planning departments of 
local authorities in the AONB partnership i.e. the districts of Craven, Lancaster, Pendle, Preston, Ribble Valley, and 
Wyre. 

2.2 The document is also intended to offer advice to potential developers, and any business, community or resident 
who is seeking to install micro or small scale renewable systems within the Forest of Bowland AONB. 

 

2.3 The Forest of Bowland AONB is a designated landscape not a planning authority. This role remains with the relevant 
local authority and it is they who are expected to carry out the duty of care mentioned in paragraph 1.2 and ensure that 
development within the AONB is in accordance with the requirements of national, regional and local planning policy 

 

 

 

Renewable Energy Position Statement 

Forest of Bowland AONB Unit 

April 2011 

366 of 374



Forest of Bowland AONB Renewable Energy Position Statement 

 

2 
Forest of Bowland AONB Unit 

April 2011 

 

 

2.4 This document should be read in conjunction with: 

 

� Forest of Bowland AONB Management Plan 

� Forest of Bowland AONB Landscape Character Assessment  

� Landscape Sensitivity to Wind Energy Development in Lancashire 

� A Landscape Strategy for Lancashire 

� Landscape and Heritage Supplementary Planning Guidance  

 

2.5 Development and other activities within the Forest of Bowland AONB is guided by a partnership comprising six 
local authorities (see paragraph 2.1), plus Natural England, other statutory agencies, voluntary groups, communities, 
businesses and landowners with an interest in the area. The partnership is managed by a Joint Advisory Committee 
(JAC) which is made up of representatives of these partners and which meets twice a year. A small number of staff are 
employed to prepare, implement and review the statutory Management Plan, in conjunction with the partnership.  

 

2.6 Within the Forest of Bowland AONB Management Plan, chapter 19 is devoted to 'Responding to Climate Change' 
with an overall vision: unpolluted air, soil and water to allow the landscape and wildlife of the AONB to be sustained; 
reduce CO2 emissions that exceed Government targets; the Forest of Bowland AONB is recognised as a place of best 
practice in responding to climate change.    
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 3. General Guidance   
 

3.1 Renewable energy developments can take the form of both heat and power generation: 

� Electricity can be generated by hydro systems (water), photovoltaics (solar) and by wind turbines.  

� Heat can be generated via the burning of wood fuel and other biomass products; using anaerobic digestion; solar 
thermal; and by using underground, water, and air source heat pumps. 

 

3.2 For the purposes of this position statement the following definitions are used:  

 

Technology Micro Small scale Medium scale Large scale 

Wind turbines 25m tall or 

less to blade 

tip 

25-60m to 

blade tip 

60-90m to blade 

tip 

90m+ tall 

Wind farm single 1 -5 6-10 turbines 11+ 

 

Hydro power < 100kW < 10MW Over 10MW Over 10MW 

Biomass household Household, 

business or 

farm based 

Over 10MW 

Electricity not 

consumed on 

site 

Electricity not consumed on site 

Photovoltaics Household,  

c 5kW 

Household, 

business or 

farm based 

 < 10kW 

10 - 50kW  

arrays. Electricity 

not all consumed 

on site 

Over 50kW 

Electricity not consumed on site 

Anaerobic 

Digestion 

Household 

or farm 

based 

Cluster of 

farms, site  

< 0.5ha 

Site over 0.5ha, 

serving many 

farms 

 

Heat Pumps household Business or 

farm based 

  

 

3.3 The Forest of Bowland AONB Joint Advisory Committee considers that medium to large scale 
renewable energy development is not appropriate within the Forest of Bowland AONB (or in locations 
beyond the boundary where development would affect its setting and character) as it has significant 
potential to adversely affect the natural beauty of the AONB and to compromise the purpose of the 
statutory designation. 

 

3.4 However, the Forest of Bowland AONB Joint Advisory Committee considers that micro and small 
scale renewable energy development may be appropriate within the designated area.  

 

3.5 It is essential that renewable energy is developed in a way that is consistent across local authority boundaries, is in 
harmony with the landscape and in the interests of those who live and work in it, or visit it for pleasure. 
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3.6 Obviously some of these developments are considered to be more suitable to the Forest of Bowland AONB 
landscape than others. However, this position statement is not intended to discourage the development of 
any form of micro and small scale renewables within the Forest of Bowland AONB. In all instances, the 
acceptability of specific renewables development proposals in landscape terms should be demonstrated by developers 
through detailed investigation, analysis and careful siting, layout and design to ensure that they are done in a sensitive 
and appropriate manner.  

 

4. Guidance for micro and small scale renewable energy 
schemes to be sited within the Forest of Bowland AONB 
 

4.1 The Government's Planning Policy Statement on renewable energy (PPS22) states that as part of a national policy 
framework "small scale development should be permitted within AONB's provided that there is no serious 
environmental detriment to the area concerned." In addition the PPS confirms that "planning permission for renewable 
energy projects should only be granted where it can be demonstrated that the objectives of designation of the area will 
not be compromised by the development". 

 

4.2 When reviewing applications for micro and small scale renewable energy installations within the Forest of Bowland 
AONB: our advice is to view any scheme on its own merits. Being sited within, or near to, the Forest of Bowland 
AONB should not be the sole reason for refusal of micro or small scale renewable energy schemes, unless significant 
environmental impacts are envisaged. 

 

4.3 This guidance is for micro and small scale schemes only as the Forest of Bowland AONB Joint 
Advisory Committee will object to all plans to develop medium and large scale schemes.  

 

This guidance is therefore provided for:  

� Single micro and small wind turbines (up to 60m to blade tip) and small scale wind energy development 

� Micro hydro schemes (up to 100kW) 

� Small scale photovoltaics (up to 10kWp array) 

� Small scale biomass (up to 10MW) and AD systems, and small scale heat pumps  
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4.4 Wind turbines 
 

4.4.1 Where appropriate, micro and small scale wind energy development may be accommodated within the Forest of 
Bowland AONB landscape. Micro scale wind energy development particularly in locations where there would be a 
strong functional relationship with existing development such as farm buildings and views of it would be constrained by 
the topogrqphy is likely to be the most appropriate form of wind energy development for the AONB. Small scale wind 
farms may be appropriate for the AONB provided that they do not cause unacceptable harm to the natural beauty and 
special quality of the landscape. In all instances, micro and small scale wind energy development should: 

 

� be of a form and design that is appropriate for the landscape and visual characteristics of the location 

� be an appropriate scale for the location 

� not be sited on a skyline or close to a prominent feature or within the setting of important historic features or 
landscapes 

� not have significant cumulative impacts with other operational or consented wind energy development  

 

4.4.2 The Forest of Bowland AONB Landscape Character Assessment and the Landscape Sensitivity to Wind Energy 
Development in Lancashire study should be consulted when assessing suitable sites. 

 

4.4.3 Environmental impact assessments will usually be required if the application is for more than two turbines or if 
height exceeds 15m. 

 

4.5 Micro hydro  
 

4.5.1 The Forest of Bowland AONB has relatively high rainfall, fast flowing streams and rivers and a history of water 
power. This suggests that there may be some potential for micro hydro (less than 100kW) and smaller scale (up to 
3MW) electricity generation within the Forest of Bowland AONB. A feasibility study prepared by Inter Hydro 
Technology will report in summer 2011 on the most favourable sites. 

 

4.5.2 A micro hydro scheme would be likely to be acceptable in landscape terms where it appears as a minor, isolated 
feature within a large scale landscape or in locations where there is a direct relationship with existing development such 
as settlements and access routes.  

 

4.5.3 Buildings and other associated developments should be of an appropriate scale, be carefully sited and be 
sympathetic to the local vernacular. Where existing historic structures are to be used and/or the site is in a designated 
Conservation Area, advice should be sought from the local planning authority's building conservation officer. Buildings, 
access roads, water transporting systems and power lines should be carefully sited.  

 

4.5.4 Whilst mitigation of landscape and visual impacts is encouraged, care should be taken to ensure that screen 
planting, for example, does not highlight the development in an open landscape.  
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4.5.5 Environmental impact assessments will be required for schemes generating over 500kW, and consents from the 
Environment Agency must be obtained in all cases.  

 

4.6 Biomass 
 

4.6.1 Business and domestic scale biomass systems can normally be assimilated into existing buildings and as such may 
not require planning consent. New buildings housing biomass systems will require planning permission, and should be of 
an appropriate scale, be carefully sited and constructed in a vernacular style. Where existing historic structures are to 
be used and/or the site is in a Conservation Area, conservation advice should be sought from the local planning 
authority's building conservation officer. 

 

4.6.2 Systems utilising locally sourced woodfuel can be seen as having a positive impact on the local landscape as they 
are generating a supply for wood products from positively managed woodlands.  

 

4.6.3 Whilst mitigation of landscape and visual impacts is encouraged care should be taken to ensure that screen 
planting for example does not highlight the development in an open landscape.  

 

4.6.4 Environmental impact assessments will be required if the site exceeds 0.5 hectares. 

 

4.7 Photovoltaics and Solar Thermal 
 

4.7.1 Small scale photovoltaics (PVs) are now within permitted development for residential buildings.  

 

4.7.2 Small scale installations, usually up to 10kW arrays, on commercial, farm or community buildings that have minor 
landscape and visual impacts should not normally be objected to within the Forest of Bowland AONB. Careful siting can 
minimise the visual impact of arrays, and panels can be integrated into the building design, especially on new build 
properties. Planned installations on historic buildings, or within conservation areas, should seek advice from the local 
planning authority's building conservation officer. 

 

4.7.3 Solar farms, or large numbers of PV arrays set up at ground level or on large scale farm roof systems, which may 
or may not move to track the sun, and which normally export electricity generated away from the site, will not 
normally be suitable for installation within the Forest of Bowland AONB as reflection of the suns rays is likely to make 
such installations highly visible, detracting from the natural landscape character of the area.   

 

4.7.3 Solar thermal systems, which heat domestic hot water using flat panes or evacuated tubes mounted on a roof, are 
usually classed as permitted development. Larger scale schemes heating water for use on site, for example for dairy 
farms, will normally be considered to be appropriate within the AONB and will not be objected to by the JAC provided 
they are of an appropriate scale, are not visually intrusive and suitable mitigation of landscape and visual impacts are 
provided which ensures the natural beauty of the area is not adversely affected. 

 

4.8 Anaerobic Digestion 
 

4.8.1 Anaerobic Digestion (AD) plants, serving a single or small number of farms, may be sited within the Forest of 
Bowland AONB provided that the development can be incorporated within the farmstead, is of an appropriate scale, is 
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not visually intrusive, is constructed from appropriate materials and suitable mitigation of landscape and visual impacts is 
provided which ensures the natural beauty of the area is not adversely affected. 

 

4.8.2 It is important that the level of traffic associated with the installation does not markedly increase vehicle 
movements to and from the site, and that land use in the proximity is not altered to 'feed' the plant with crops such as 
maize which are not normally cultivated in the area.  

 

4.9 Heat Pumps 
 

4.9.1 Heat pumps, using ground or water, are usually classed as permitted development for a residential dwelling, 
However air source pumps do currently require planning permission.  

 

4.9.2 If purpose built associated buildings are required, eg to house the pumps, these may require planning permission. 
These developments should be of an appropriate scale, not be visually intrusive, and be constructed from appropriate 
materials. Suitable mitigation of landscape and visual impacts must be provided to ensure the natural beauty of the area 
is not adversely affected, and any such developments would normally be deemed appropriate to the AONB if they are 
within the area of an existing development, and use traditional materials in the vernacular style. 

 

4.9.3 If extensive excavation is required for a ground source it is important that both historical and biodiversity experts 
are consulted as to the suitability of the area, and in any case that excavated areas are sensitively restored.   

 

  

5. Additional advice, contacts and guidance for the siting of 
renewable energy developments within the Forest of Bowland 
AONB 
 

5.1 General advice from the Forest of Bowland AONB is to locate developments: 

 

� where they are appropriate to the landscape character type that they are situated within 

� where they would not be a dominant feature in the landscape 

� well back from upland edges or scarps 

� away from viewed skylines, summits, prominent landforms and other distinctive landscape features 

� away from remote and wilder areas 

� where they make sympathetic use of existing buildings, tracks and other infrastructure 

� where there would be no significant cumulative impacts with similar or other developments 

� where there are opportunities to mitigate landscape and visual impacts and compensate for any unavoidable losses 

� away from key amenity and heritage assets 

� where they respect and are sensitive to important cultural associations 

� away from public view – i.e. roads, footpaths or public open space – if at all possible 

� within existing built areas – e.g. farmstead or settlement – where a strong functional relationship would be 
established rather than in isolated locations away from other built structures 
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5.2 The exact physical siting of micro renewable energy technologies on domestic, community, farm or business 
premises; be it hydro, solar or wind power, will determine its efficiency. For example, solar thermal panels and PVs 
work best on south facing roofs; whilst wind power will be maximised in more exposed and open sites. However, 
within the AONB, the distinctive natural beauty, landscape tranquillity, highly scenic views, biodiversity and historical 
features are all important elements of landscape quality and the impact on these will need to be balanced against 
maximising the efficiency of an installation. 

 

5.3 Specialist advice and guidance from the Environment Agency, Lancashire County Council, English Heritage  and local 
authority planning officers should be sought as appropriate. In addition the AONB's own Landscape Character 
Assessment  should be used to identify the landscape character type/area of the location and its key features/forces for 
change and to note and act on any limitations listed within the management guidance for that classification.  

 

5.4 A Landscape Impact Assessment may be required for some developments, and a consideration of other potential 
sites and opportunities for mitigation and compensation will be required as part of any application. 

 

5.5 The Forest of Bowland AONB Manager, and Lancashire County Council's Landscape Unit may be contacted for 
advice at the addresses below. 

 

5.6 In addition, the following guidance has been adopted by the grants panel of the Forest of Bowland AONB's 
Sustainable Development Fund. It is suggested that this stance is also adopted by planning authorities when viewing 
planning applications for small scale renewable energy projects within the AONB. 

 

� Ensure all renewable energy technologies are investigated so that the most appropriate system is installed to meet 
the needs of the applicant and the specific location. Technologies should also be quality assured by the 
Microgeneration Certification Scheme  as this ensures quality products and installation, and provides eligibility for 
the Feed in Tariff and the Renewable Heat Incentive scheme. 

� Evidence should be provided to show that energy efficiency of the development has already been maximised – via 
insulation, energy efficient appliances, and waste minimisation measures 

� Monitoring of the installation should be encouraged in order to evaluate its efficiency – e.g. by recording the 
energy generated and calculating any savings made 

 

5.7 In addition to this position statement the Forest of Bowland AONB will also be including examples of good practice 
in the siting of photovoltaics and solar thermal roof panels as part of its forthcoming Design Guide.  

 

Contact Details: 
 

Forest of Bowland AONB        Lancashire County Council 

The Stables              Landscape Unit 

4 Root Hill Estate Yard          Senior Landscape Architect  

Dunsop Bridge             Steven Brereton 

Clitheroe, Lancashire           Steven.brereton@lancashire.gov.uk 

BB7 3AY 

01200 448000             01772 534135 
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Craven District Council 
1 Belle Vue Square | Skipton | BD23 1FJ | www.cravendc.gov.uk 

Planning Policy Team | 01756 706472 | localplan@cravendc.gov.uk 

 
 
 
 If you would like to have this 

information in a way that’s better for 
you, please telephone 01756 700600. 
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