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OTLEY DETAILS 
 
Location: Otley Parish is situated within the lower Wharfe Valley in 

West Yorkshire.  It is a mixture of agricultural land, business 
and commerce, residential, parks and recreational land.  
Within the Parish lies the market town of Otley at a bridging 
point of the River Wharfe.  The town is located 10 miles 
north-west of Leeds city and 10 miles south-west of 
Harrogate. 

 
Local Governance: Otley Town Council (OTC) 
 
Local Planning Authority: Leeds City Council (LCC) 
 
Assets owned by OTC: Gallows Hill Nature Reserve, ten allotment sites, small 

parcels of land in and around the town of Otley, a plot of 
land at Beacon Hill on Chevin hill, and Jubilee Clock, a Grade 
II Listed Structure in the town centre. 

 
Assets owned by LCC: Land, buildings and highways within Otley including five 

Primary Schools, Otley Lido, social housing, parkland, 
Ashfield Works, and a large proportion of Chevin Forest 
Country Park. Buildings owned by LCC include Listed and non-
Listed buildings and the Library and the Civic Centre.   

 
Private/other ownership: The rest of the land and buildings within Otley are under 

private/other ownership i.e. business and residential 
properties, churches, supermarkets, shops, retail, business 
and commerce, agricultural land, River Wharfe, and 
brownfield sites e.g. the former Cattle Market at Billams Hill  

 
Listed Buildings: Yes – There are at least 171 listed structures including Listed 

Buildings within Otley (LS21 postcode area) 
 
Type of Buildings: Solid stone construction/facades and hard-to-treat cavity 

walls mainly in the North of the ward and the town centre.  
There are some 1950s and 1960s housing in the south of the 
ward that are half brick and half render. 

 
Conservation Area:  Yes 
 
Smokeless Zone:  No 
 
Utilities:  Natural gas, mains electricity and mains water 
 
Fuel Poverty: Yes – 11% of households in Otley and Yeadon were in fuel 

poverty in 2014 
 
Energy efficiency expertise: Yes - Local knowledge & expertise in energy efficiency 

improvements to buildings e.g. LED lighting in schools, and 
Leeds City Council programme to install external wall 
insulation on selected homes in the Ashfield Ward. 

 



Otley Renewable Energy Feasibility Study 

5 
 

Renewable energy in Otley: Yes - 1.3 MW Hydropower (Archimedes Screw) installation on 
the weir on the River Wharfe (private ownership), solar 
photovoltaic (PV) panels on a number of roofs (incl. Westgate 
Primary School, local businesses such as Sinclairs, and a 
number of residential properties), and solar thermal hot 
water panels on a number of residential properties and at the 
Courthouse. 
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EXECUTIVE SUMMARY 
 
This report presents the findings of the renewable energy feasibility study of Otley Parish 
in West Yorkshire.  The study was commissioned by Otley Town Council (OTC).  Work on 
the study was conducted by Dr Vicki Shaw and Jeff Rice of Dr Vicki Shaw & Associates Ltd.  
 
The main aims of the study were to identify viable community led/owned renewable 
energy initiatives within Otley, and set out the next stages for delivering community 
renewable energy in Otley. 
 
Organisations in the community were approached to gauge interest in community energy 
projects.  A scoping study of Otley was also undertaken to identify potential renewable 
energy resources for further investigation.  Assets owned by OTC, Leeds City Council (LCC) 
and other land owners were considered with the main focus on Otley Town Council assets.  
All options were evaluated with community ownership in mind.  Energy efficiency 
measures were also considered. 
 
The main findings of the study are:  
 
• Energy efficiency:  Fuel poverty exists within the Otley and Yeadon Ward and it 

appears to be on an upward trend.  Addressing fuel poverty is a priority for national 
government and local authorities.  Opportunities exist for collaboration with LCC to 
reduce fuel poverty within the ward.  Energy efficiency improvements within the 
existing building stock in Otley is a good way of helping to alleviate fuel poverty as it 
helps everyone reduce their energy bills (regardless of their economic situation).  A 
wide range of measures are put forward for consideration and a number of approaches 
are proposed e.g. learning from the experience of others e.g. local school LED light 
installations, conducting walk round surveys of homes and offices, and coordinated 
action via an Otley Community Energy Group.   

 
• Roof-mounted solar photovoltaic (PV) panels:  Although the study looked at ground and 

roof-mounted solar PV panels, roof-mounted solar PV is more financially viable due to 
the higher Feed-in Tariff (FIT) rate for roof-mounted panels. Roof mounted solar 
panels also avoid costs associated with grid connection. Community owned and 
financed projects suggested are Otley Library and an Otley Solar Schools programme.  
Otley All Saints CE Primary School was selected as a case study for the Solar Schools 
programme.  Prince Henry’s Grammar School was also considered for a solar PV 
installation.  Financial payback on these projects is in the region of 10 to 12 years.  

 
• Ground-mounted solar PV panels:  The sites examined were found to be not currently 

financially viable where the electricity is exported to the grid. Ground-mounted PV 
would be financially viable if the electricity supplied a local user directly. This 
arrangement was not practical for any of the sites examined, either the allotments or 
other selected sites, but it may be an option for other locations in Otley that are not 
covered by this report. 

 
• Solar thermal hot water system at Chippindale Swimming Pool:  An evacuated tube 

solar thermal hot water system could meet an estimated 6.6% of the pool’s hot water 
requirement. This figure can be improved upon with detailed energy and cost data etc.  
It was estimated that the payback could be around 8 years with Renewable Heat 
Incentive (RHI) payments, making this a financially attractive option.  A quick, easy 
and cost effective way of reducing heat loss from the pool and reducing energy bills 
would be to install a pool cover (10-50% reduction in heat loss).  
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• Community wind power:  Wind turbines are a common feature of community 
renewable energy projects. A 225kW wind turbine, with a total height of 45m, sited on 
LCC owned land on Chevin Ridge would generate enough electricity for the equivalent 
of around 160 homes per year. A reconditioned turbine could pay for itself in as little 
as 6 years, with profits thereafter going into other community renewable energy 
projects.  

 
• Future projects:  This study identified many opportunities for renewable energy 

projects in Otley.  Future projects for OTC, or Otley Community Energy Group, to 
pursue have been summarised.  They include additional solar PV and solar thermal 
opportunities, the utilisation of the River Wharfe and local lakes for heating buildings 
(very innovative idea for the UK), and potential community heating projects utilising 
locally harvested wood fuel.   

 
• Areas of influence:  It is not possible for OTC to have control over everything that 

happens in Otley.  However, there are opportunities for OTC to influence development 
e.g. encourage new owners of local buildings to improve the energy efficiency of 
buildings and consider renewable energy for onsite electricity generation and space 
and hot water heating.  A series of quick reference tables have been produced to assist 
OTC influence others to adopt sustainable energy practices. 

 

• Establish a local community energy group: As OTC cannot do everything, why not open 
the idea of community-led and/or owned energy to the rest of the community.  A lot 
of community renewable energy schemes start with a local group of champions, of 
which OTC are one.  Learning from others, sharing the knowledge and collaboration 
are keys to success. Different community energy models are put forward and resources 
to learn more identified.   

As Otley contains a lot of Listed Buildings and a Conservation Area covers most of Otley 
town, any alterations to buildings will require Listed Building Consent (where applicable) 
and planning permission.  For non-Listed buildings outside of the Conservation Area, it is 
always worth checking with LCC to see if planning permission is required.  Work on Listed 
Buildings and/or buildings in the Conservation Area will require close liaison with LCC, 
registered and certified energy efficiency and/or renewable energy installers, structural 
surveyors, heating engineers and electricians to ensure that any alternations to buildings 
in terms of their impact on the Conservation Area and the historical setting of any 
(adjacent) listed buildings, is limited/mitigated.   
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1.      INTRODUCTION 

1.1 Context 
 
Otley Parish is located in the lower Wharfedale in West Yorkshire.  The market town of 
Otley lies at a bridging point of the River Wharfe.  Nidderdale Area of Outstanding 
Natural Beauty (AONB) is located to the north with Chevin hill and Chevin Forest 
Country Park to the south.  Otley is located 10 miles north west of Leeds and 10 miles 
south west of Harrogate. 
 
Otley is a market town with a population of around 14,000 people.  A large proportion 
of the town falls within Otley Conservation Area.  The Conservation Area covers 101 
hectares and contains over 200 Listed Buildings.  Buildings within the Conservation 
Zone largely comprises of coarse Chevin gritstone masonry with stone or slate roofs 
(LCC, 2003).  Housing areas in and around the Conservation Area have been built at 
different times and therefore comprise of a mixture of solid stone properties through 
to modern buildings.  
 
The aims of Otley Town Council (OTC) are to promote the interests of the community 
and ensure that Otley continues as a vibrant community.  The Town Council adopt a 
cooperative approach to face the challenges together and make full use of 
opportunities and skills within the Town. 
 
One of OTC’s aspirations is to encourage a low carbon, sustainable and resilient 
community and stimulate community engagement in local renewable energy schemes 
which will help to future-proof Otley to deal with the effects of climate change and 
energy security.  
 
OTC commissioned Dr Vicki Shaw & Associates Limited to undertake a feasibility study 
into the opportunities for renewable energy initiatives in Otley with a focus on 
community-led and community-owned schemes. 
 
The findings of the feasibility study are presented in this project report together with 
conclusions and recommendations.  A separate appendices provides supporting data 
and information used in the study.   
 
1.2 Aims of the study 
 
The main aims of the study were to: 
 

• Identify viable renewable energy initiatives within Otley, and 
• Set out the next stages for delivering community renewable energy in Otley. 

 
1.3 Methodology 
 
As indicated by the above aims and objectives, the evaluation of opportunities for 
community-led/owned energy projects in Otley is a large undertaking.  In order to 
prioritise key issues throughout the study, the following approach has been adopted. 
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The scope of the study is the Parish of Otley as shown in the Neighbourhood Plan (OTC, 
2016).  The two housing areas of Throstle Nest and Riverside Estate shown in the 
Neighbourhood Plan are in North Yorkshire and excluded from this study.  Otley 
Whartons Primary School on the northern boundary is regarded as an Otley Primary 
School and has therefore been included in study area. 
 
To kick-start the study, a meeting was held with OTC on 3rd October 2016.  This was 
followed by an interim meeting on 7th November 2016. At the meetings, the vision and 
aspirations of the Council was discussed as well as agreeing the following focus of the 
study.   
 
The study has focused on the following assets within Otley with a focus on assets 
owned by OTC: 
 

• Priority 1:  Land and building assets owned by Otley Town Council, 

• Priority 2:  Land and building assets owned by Leeds City Council (LCC), 

• Priority 3:  Land and building assets under private/other ownership within the 
Parish. 

Although the primary focus of this study has been assets under the ownership of OTC, 
the Town Council own a small proportion of all of the assets in the locality.  
Consideration has therefore been given to assets owned by LCC whereby the two 
Councils could enter into a partnership to deliver a community energy scheme utilising 
a LCC owned building or land, for example.   
 
For sites which have been identified as having renewable energy potential, the study 
has also considered community led/owned schemes using land/buildings under private 
ownership.   
 
The study has also focused on key amenities which are important parts of the 
community and used on a daily basis e.g. Otley Library, Chippindale Swimming Pool 
and schools.   
 
In the first instance, OTC approached a number of organisations to gauge their interest 
in being involved in community energy projects.  For those that responded and had 
favourable renewable energy resources available on site for a community energy 
scheme, energy and cost data for the site was requested and indicative data provided. 
 
Policy and plans for the implementation of local energy strategies designed to reduce 
carbon dioxide emissions from energy use within the Leeds City Region, which includes 
Otley, were examined. 
 
A renewable energy resource assessment of Otley was undertaken to identify the 
availability of resources and opportunities for developing community led/owned 
schemes within the study area.   
 
Opportunities to improve the energy efficiency of buildings has also been explored. 
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1.4 Data and assumptions 
 
For each renewable energy option considered in this report, technical specifications 
and financial estimations have been made using estimates or benchmark data and are 
made in good faith.  They are indicative and subject to full surveys by structural 
engineers (as appropriate), certified renewable energy installers, plumbers and 
electricians before further action is taken.   
 
The measurements and assumptions used in the calculations are presented in the main 
body of this report unless the reader is signposted to Appendix A.   
 
1.5 Structure of the report 
 
Chapter 2 sets the scene for this study and the pursuit of community energy projects.  
The financial estimations used in the study are presented in Chapter 3 with planning 
considerations outlined in Chapter 4.  The renewable energy options considered by the 
study are outlined in Chapter 5.  Community energy efficiency is examined in Chapter 
6.  Chapter 7 introduces solar energy technologies, followed by an evaluation of solar 
thermal hot water for Chippindale Swimming Pool (Chapter 8), ground-mounted solar 
photovoltaics (PV) on Otley Town Council allotments (Chapter 9), and large scale 
ground-mounted solar PV on other selected sites (Chapter 10).  Roof-mounted solar PV 
options are explored in Chapter 11 (Otley Library) and Chapter 12 (Otley Solar 
Schools).  Community wind power is explored in Chapter 13.  Opportunities for future 
renewable energy projects and areas for influence are covered in Chapter 14.  Chapter 
15 draws on themes in the study and outlines the next steps.  Conclusions and 
recommendations are brought together in Chapter 16. 
 
Data and assumptions used in the study are presented in Appendix A.  Areas of 
influence are continued in Appendix B where quick reference tables have been created 
to assist OTC influence the uptake of sustainable energy measures in the wider 
community.  Extra information on renewable energy technologies is contained in 
Appendix C.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Otley Renewable Energy Feasibility Study 

4 
 

2. SETTING THE SCENE 
 
2.1 Climate Change & Energy Policy Framework 
 
Leeds City Council (LCC) have a target to reduce carbon dioxide emissions by 40% by 
2020.  To achieve this target, LCC have an Energy Policy and a Sustainable Energy 
Action Plan (SEAP), the latter of which includes energy savings & energy efficiency 
projects at a household level through to commercial developments, as well as energy 
generation projects and low carbon transport.  The SEAP is a useful tool to help LCC 
manage, measure and monitor its progress towards achieving the carbon reduction 
target.   
 
The initiatives within the SEAP are focused on assets that LCC own as well as areas of 
influence within the Leeds City Region and Leeds District.   
 
The actions in the plan tie in with other LCC plans e.g. Best Council Plan (2015-2020), 
and LCC programmes such as the Affordable Warmth Strategy, Energy Efficiency for 
Households and the promotion of sustainable design and construction within Leeds. 
 
LCC have declared a number of drivers which aim to help the Council guide and focus 
decisions: 
 

• Monitor energy use throughout their estate 

• Reduce energy consumption, emissions and spend 

• Encourage and promote energy efficiency 

• Increase investment in clean, efficient technologies 

• Increase investment in renewable energy 

• Encourage innovative growth in green technologies 

 
Although it may appear that many of the initiatives delivered and planned by LCC are 
focused on the Leeds City Region, the city itself, some initiatives have been delivered 
in the wider district e.g. external wall insulation on households with a poor energy 
efficiency rating in the Ashfield Ward of Otley.  However, there is room for 
improvement and collaboration with communities is an area that would benefit from 
being strengthened.  This collaboration can be driven on a Parish level e.g. Otley as 
well as by the city itself. 
 
2.2 Otley Town Council 
 
Climate change affects everyone and therefore everyone has a role to play in tackling 
climate change and making communities more resilient for the future.  The parishes 
and wards within the Leeds District each have a role to play in tackling climate 
change.   
 
OTC have signed the Aalborg Commitment, which includes the following commitments: 
 

• To adopt and facilitate the prudent and efficient use of resources and to 
encourage sustainable consumption and production, and 
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• To assume our global responsibilities for sustainable development and climate 
protection. 

OTC are keen to explore ways in which Otley can become more energy sustainable and 
resilient for the future.  The focus of this drive is community led or owned projects, 
hence the commissioning of this study.   
 
This focus towards active community engagement and involvement in the future of 
Otley also ties in with the onus and vision of Our Otley Neighbourhood Plan and its 
Steering Group.  Based on the outcomes of this study and the consideration of the 
options, OTC may wish to develop its own Sustainable Energy Action Plan as a tool to 
manage the progress of initiatives.   
 
2.3 Community energy projects / models 
 
Over the last ten years, there has been a significant rise in awareness about climate 
change and individuals and communities seeking to reduce their impact on the 
environment and identify ways that they can become more sustainable.  Over this 
period, the number of community energy groups, community energy projects and 
expertise in this sector has drastically risen, primarily due to guaranteed incomes over 
the life of the technology from the Feed-in Tariff (FIT) and Renewable Heat Incentive 
(RHI) schemes.  It has also been supported by a maturing and growing renewable 
energy sector in the UK. 
 
As experience and expertise has developed in the UK in community renewable energy 
projects, more and more ways of raising finance to cover the capital and installation 
costs of schemes have been explored and implemented including: 
 

• Investment from individuals  

• Investment from business 

• Raising share offers 

• Bank loans 

• Local fundraising 

• Grant funding (where available) 

In order to move a community energy project from a twinkle in someone’s eye to an 
installed, operational scheme, a formal legal enterprise needs to be formed.  This can 
take the form of a charity, social enterprise or private company such as a Community 
Interest Company (CIC).  Local Authorities can also spearhead community energy 
projects. 
 
There are currently three main models that most community energy groups adopt. 
These are Co-operative Societies (Co-ops), Community Benefit Societies (BenComs) 
and Community Interest Companies (CICs):  
 

• Co-ops are set up, primarily, to benefit the members of the cooperative. Its 
community focused as it creates an entity that members of the community can 
join and work within. They are not-for-profit organisations. Energy4All 
specialise helping community groups establish Co-ops.   
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• BenComs have more of an outward focus. So instead of just benefiting the 

members, as with a Co-op, they bring additional benefits to the wider 
community e.g. helping to fund other community projects such as skate parks.  

 
• CICs are a form of limited company and are structured as such. They distribute 

profits and dividends, but prioritise their focus on developing projects that 
benefit the community.1  

The nature and type of project and expertise (confidence and time commitment) of 
members of the Community Enterprise has a bearing on the level of involvement of the 
enterprise in the project planning and future management of the site.  There are 
organisations which act as an intermediary between the community group and 
developer, and those that can be appointed to finance and manage the whole project.  
Indeed there are also examples of Community Enterprises which have project managed 
the entire community energy project themselves and purchased specific services e.g. 
assistance in setting up share offers.   
 
Community energy projects do not happen overnight and can have long timescales.  As 
such they rely on the enthusiasm and dedication of Community Champions and 
collaborations and support from other parties e.g. local councils.   
 
There is now considerable experience (that people are keen to share) in raising 
investment by offering shares in the project to local people and those keen to invest in 
community energy initiatives.  Over the lifetime of a project, the initial investment is 
repaid to investors together with dividend payments.  Community Enterprises also put 
part of the revenue generated into a ‘Community Fund’ to spend on other local 
projects.  Where commercial developers have financed and managed the whole 
project, the community funds payable tend to be less than those projects which retain 
a degree of community control (CEE, 2016).   
 
As well as paying back investors and raising revenue for communities, local energy 
projects also deliver local diversity in energy supply and reduction in associated 
carbon dioxide emissions, stronger partnerships within the community with lasting 
social benefits, increased awareness of climate change, and local knowledge, skills 
and expertise in renewable energy technologies.  
 
Any type of renewable energy project within a community is possible and there are 
many different examples of community renewable energy projects in the UK.  
However, some technologies/projects can have shorter timescales than others.  For 
example, there are a lot of community owned ground-mounted or roof-mounted solar 
photovoltaic (PV) installations (electricity generation) in the UK.  Solar PV systems are 
considerably cheaper than they were ten years ago.  Also, solar projects tend to be 
relatively quick and easy to instigate when compared to other renewable energy 

                                            
1 Further details on different community energy models can be found on the following website: 
http://mongooseenergy.coop/the-three-forms-of-community-energy-groups/  
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technologies such as hydro power plants and wind turbines2.  There are fewer 
examples of community owned heating schemes, hydro schemes and wind turbines 
than solar PV schemes.  However, electricity generation from wind power is worth 
considering as schemes can offer good returns on investments and provide much 
needed revenue for communities to spend on projects with a community benefit.  
Hydro projects make good community schemes.  Opportunities also exist for 
community heating schemes although they are slower to develop in the UK.  This 
appears to be due to the change needed for communities to manage their own fuel 
supplies and secure onsite agreements for heat sales (CEE, 2016). 
 
2.4 Energy Demand in Otley  
 
Towns and cities are major consumers of energy.  With a population of approximately 
14,000, there is a constant demand for energy within Otley.  Most buildings rely on 
imported energy, the majority of which comes from fossil fuels and nuclear energy, to 
meet a building’s energy needs.  There is also a constant demand for fuel for 
transportation.3  As such, towns and cities are responsible for large quantities of 
associated carbon dioxide emissions.   
 
Although there are increasing amount of community energy schemes in the UK which 
utilise local energy resources such as solar energy and wind power to meet electricity, 
hot water and space heating needs, there is still an overwhelming reliance on 
imported energy (electricity, natural gas and coal). 
 
Energy efficiency offers a way of being more careful with the energy used.  Local 
renewable energy resources offer a way of making towns and cities more energy 
sustainable, particularly as they are not finite resources.   
 
Tackling energy efficiency and exploring the availability and practicality of renewable 
energy resources to help meet local electricity and heating needs and offset carbon 
dioxide emissions are explored in this study.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
2 These tend to have longer timeframes due to the amount of project development and consent 
requirements needed e.g. It can take a long time to find out who owns a section of River and 
adjacent land and negotiate and agree site access over the lifetime of the project.   
3 The use of local renewable energy resources for transportation falls outside the scope of this 
study. 
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3. FINANCIAL ESTIMATIONS 
 
3.1      Energy price data 
 
Fluctuations in energy prices make it difficult to estimate future costs which is why 
different scenarios are often used.  As detailed economic modelling is beyond the 
scope of this study, indicative costs for each renewable energy option have been 
produced using straight line costing with no depreciation4.   
 
The latest energy cost data from organisations whose buildings have been selected for 
community energy projects have been used in this study.  It has been assumed that the 
cost data excludes VAT.  There may be some discrepancy as it is not known if the data 
provided included costs such as Climate Change Levy and other charges.   
 
Electricity prices:    

• Library5    11.1p/kWh 
• Otley All Saints Primary School6  7.5p/kWh 
• Prince Henry’s Grammar School 10.00p/kWh 

 
Natural gas price:   

• Chippindale Swimming Pool   2.80p/kWh 
 
These prices are discussed further in the relevant Chapters. Cost data is also 
presented in Appendix A. 
 
3.2 Feed-in Tariff (FIT)  
 
3.2.1 FIT scheme 
 
Feed-in Tariffs (FITs) were introduced on 1 April 2010 to encourage the uptake of 
renewable electricity generating technologies such as solar photovoltaics (PV).  FITs 
are paid for the electricity generated (generation tariff), even if it is used onsite, and 
for any surplus electricity exported to the grid (export tariff).  The FIT is paid over a 
specified number of years that varies depending on the technology.  Individual 
householders or organisations will also save money on their electricity bills as they will 
be using the electricity generated by the renewable installation, instead of electricity 
from the grid. 
 
The FIT scheme is regularly reviewed and tariffs per technology continue to be 
reduced per technology.  FIT rates need to be monitored to ensure the correct rates 
are used to assess the economic feasibility of a renewable energy scheme.   
 
 

                                            
4 Detailed economic analysis of future energy prices and the implications for any community 
energy projects falls outside the scope of this study. 
5 Energy cost data provided courtesy of Nick Hart, North East Community Hub Manager and 
Andrea Bull, Customer Services Manager of Citizens & Communities Directorate at Leeds City 
Council. 
6 Energy cost data provided courtesy of Ian Thomson-Smith, Headteacher and Julia Timms, 
Social Administrator of Otley All Saints CE Primary School. 
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3.2.2 Eligibility  
 
To date, in order to qualify for FITs, all domestic and non-domestic buildings must 
have an Energy Performance Certificate (EPC).  EPCs tell you how energy efficient a 
building is and give it a rating from A (very efficient) to G (inefficient).  It is the 
customer’s responsibility to obtain the EPC before they apply for the FIT.  However, 
installers are expected to advise the customer of this requirement if the quotes for 
work and payback time is calculated based on FIT rates.  The EPC will need to be 
submitted with the FIT application.   
 
For most applicants, there is a requirement that the EPC must be graded Level D or 
above.  However, from initial consultations, this requirement does not apply to 
community buildings.  This means that provided that the community building which 
will house the solar PV installation has an EPC, the higher FIT rate will apply regardless 
of the energy efficiency rating stated on the certificate. 
 
As well as the requirement for an EPC, the product(s) i.e. the renewable energy 
technologies and the installer(s), where appropriate, must be certified under the 
Microgeneration Certification Scheme (MCS).  For further details on MCS and a list of 
local MCS installers, visit 
http://www.microgenerationcertification.org/consumers/installer-search.7 
 
3.2.3 FIT generation and export tariffs 
 
There are three FIT rates: lower, medium and higher.  For community buildings, the 
higher rate FIT applies regardless of the building’s EPC rating.  FITs are payable for up 
to 20 years, depending on the technology installed.   
 
FIT’s for solar PV installations and wind power have been considered. 
 
Solar PV FITs: 
 
For the purposes of this study, the FIT as it relates to solar PV installations has been 
considered.  For solar PV installations greater than 10kW but not exceeding 50kW for 
the period 1st January 2017 to 31st March 2017, the following higher rate of 
generation tariff applies (OFGEM, 2016b).  This rate is payable for 20 years. 
 

 Higher rate generation tariff:  4.32p/kWh 
 
For solar PV installations greater than 50kW but not exceeding 250kW for the period 
1st January 2017 to 31st March 2017, the following higher rate of generation tariff 
applies (OFGEM, 2016b).  This rate is payable for 20 years. 
 

Higher rate generation tariff:  1.99p/kWh 
 

                                            
7 MCS is a mark of quality that demonstrates compliance of MCS products and MCS installers to 
industry standards. Companies certified under the scheme are able to consistently install and 
manufacture to a high quality every time. 
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For ground mounted solar PV installations of all size of kW rating for the period 1st 
April – 30th  June 2017, the following rate of generation tariff applies (OFGEM, 
2016b).  This rate is payable for 20 years.  
 

Generation tariff:  0.42p/kWh 
 

 
Wind power FITs: 
 
For wind power installations greater than 100kW but not exceeding 1500kW for the 
period 1st April – 30th June 2017, the following rate of generation tariff applies 
(OFGEM, 2016b).  This rate is payable for 20 years. 
 

Generation tariff:  3.88p/kWh 
 
The export tariff is a flat payment.  You have the option to opt out of the fixed 
export tariff rate and try and negotiate a better rate with your supplier.  For the 
period, 1st January 2017 to 31st December 2018, the export tariff is: 
 

Export tariff: 4.91p/kWh8 
 

 
The FIT rate is index linked to the Retail Price Index (RPI) as a measure of inflation. It 
is therefore likely that the payback periods will be shorter than those presented in this 
report.   
 
3.3 Renewable Heat Incentive (RHI)  

 
3.3.1 RHI scheme 
 
The Renewable Heat Incentive (RHI) is a Government programme that provides 
financial incentives to increase the uptake of renewable heat. A tariff is paid for 20 
years to eligible renewable heat generators (and producers of biomethane for 
injection into the natural gas grid in Great Britain).  OFGEM is responsible for 
implementing the scheme. 
 
Renewable heat technologies eligible for the RHI include solid biomass, ground source 
and air source heat pumps (with a co-efficient of performance (CoP) of at least 2.9 
and a design SPF of at least 2.5), air source heat pumps, and flat-plate or evacuated 
tube solar thermal hot water panels.9  The product(s) and installer(s) must be certified 
under the Microgeneration Certification Scheme (MCS).   
 
3.3.2 Eligibility 
 
An EPC may be required in order to be eligible for RHI payments.  It is always worth 
double checking this with OFGEM before applying for RHI payments.   

                                            
8 OFGEM, 2016b 
9 RHI payments for solar thermal technologies are considered in this Chapter only.  RHI is 
available for other renewable heating technologies considered in Chapter 14. 
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As with the FIT scheme, installers should be able to advise the customer of the 
requirements if the quotes for work and payback time is calculated based on RHI 
rates. 
 
3.3.3 RHI Sustainability Requirements 
 
From 5th October 2015, a RHI Sustainability Requirement was applied to those 
generating heat (or heat and power) from biomass and claiming the non-domestic RHI.  
The new requirements comprise of a greenhouse gas (GHG) emissions limit and land 
criteria. 
 
OFGEM have advised that the easiest way for participants to meet the requirements is 
to source fuel from the Biomass Suppliers List (BSL) (and keep records of all 
transactions and receipts just in case you are audited!).  This list comprises of sellers 
of fuels that meet the GHG limit and land criteria.  It is designed to give assurance 
that the wood fuel you buy through the BSL complies with RHI fuel sustainability 
standards. 
 
You can self-report if you plan to use fuels not listed on the BSL or produce your own 
fuel.  Land and GHG requirements must also be met and reported.  For further details, 
visit www.ofgem.gov.uk/rhi  
 
3.3.4 RHI generation tariff for solar thermal 
 
The current generation tariff for solar thermal is presented below: 
 
For solar thermal installations up to 200kW for the period 1st January 2017 to 31st 
March 2017, the following rate of generation tariff applies (OFGEM, 2015a).  This 
rate is payable for 20 years. 
 

Higher rate generation tariff:  10.28p/kWh 
 

 
3.4 Funding 
 
The costs presented in the following chapters exclude grant funding.  However, 
funding options for community energy projects are considered in Chapter 15. 
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4. PLANNING CONSIDERATIONS  
 
4.1 Listed Building Consent and planning permission 
 
Any alternations or additions to Listed Buildings in Otley would require Listed Building 
Consent.   
 
4.2 Conservation Area 
 
A Conservation Area covers a large part of Otley town.  Any energy efficiency 
improvements and/or renewable energy installations on (or around)10 buildings within 
the Conservation Area, whether the building(s) are listed or otherwise, would require 
planning permission. 
 
Where alternations are proposed to a non-listed building that adjoins a Listed Building, 
planning permission is likely to be required. 
 
4.3 Bats 
 
All species of British bats and their roosts are protected under British law by the 
Wildlife and Countryside Act 1981. An ecological survey would determine whether or 
not the roof space of buildings, particularly old or Listed buildings, is used by bats. If 
the presence of bats are detected, it may be the case that any installation works on or 
in the loft space could be carried out at times of the year that would cause minimal or 
no disturbance. 
 
4.4 Building Regulations 
 
Any proposed developments must also comply with Building Regulations.  
 
Any work will need to be undertaken by certified and registered heating and/or 
electrical engineers and structural surveyors in conjunction with renewable energy 
specialists and the local Planning Authority to ensure that the heritage features of 
Listed Buildings are not adversely affected. 
 
4.5 Smokeless Zones 
 
There are no smokeless zones within Otley.  As such, no smokeless zone regulations 
affect the burning of sustainably harvested wood fuel in wood-burning stoves or multi-
fuel stoves in the area. 
 
4.6 Local Planning Authority 
 
It is good practice to contact the local Planning Authority at the earliest opportunity 
to discuss any changes to the buildings. 
 

                                            
10 For example, the sinking of boreholes for ground source heat pumps (to heat rooms within 
buildings) (See Chapter 14 for more details) 
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The Local Planning Authority is Leeds City Council (LCC). 
 
Any community energy group would need to work closely with LCC, registered and 
certified installers, plumbers and electricians to ensure that any alternations to the 
building are minimised in terms of their impact on Listed Structures and the 
Conservation Area. 
 
Planning permission for each proposed renewable energy technology is outlined in 
each Chapter. 
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5. OPTIONS APPRAISAL 
 
5.1 Initial assessment of options 
 
Based upon a pre-feasibility study of Otley, the options considered by this study are 
set out below.     
 
Table 1:  Initial renewable energy assessment  
 

Solar Technology Application Suitability for Otley  Decision 

Solar thermal hot 
water panels 

Hot water There are many buildings (domestic and 
non-domestic) with suitable roofs that could 
utilize solar thermal hot water heating 
systems.  There are examples of solar 
thermal hot water installations in Otley e.g. 
Old Courthouse. 
 
For a community project, the study will 
firstly establish if there is a large hot water 
demand e.g. swimming pool and focus on 
this as a potential community scheme. 
 
Solar hot water applications may be viable 
for individual buildings but this will need to 
be assessed on a case by case basis. 
 

Included in 
this study 
 
 
 
 
 
 

Solar photovoltaics 
(PV)  

Electricity 
generation 

As above, there are many domestic and 
non-domestic buildings which are suitable 
for solar PV panels.  Some commercial 
buildings e.g. supermarkets could 
accommodate sizable arrays.   
 
There are local examples of solar PV 
installations on residential properties and 
businesses e.g. Sinclairs. 
 
There are a number of land assets which 
could be suitable for ground-mounted solar 
PV panels e.g. OTC and LCC owned land.  
Land under private ownership may also be 
suitable.  Large ground-mounted solar PV 
arrays suit community ownership schemes 
and there are many examples in the UK.  
The study will explore ground-mounted 
solar PV opportunities focusing on OTC 
assets. 
 
Solar PV panels on a building by building 
basis is worth exploring as they can be quick 
and easy to install.  Buildings with a 
public/community purpose will be 
considered for community schemes by this 
study. 
 

Included in 
this study 
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The utilization of solar PV on commercial 
buildings and households is site specific and 
would need to be assessed on a case by case 
basis. This will be considered as an area of 
influence /future project. 
 

Hydro power Electricity 
generation 

A 5km stretch of the River Wharfe runs 
through the centre of Otley.  There is one 
large weir with a new 1.3 MW hydro scheme 
(2 x Archimedes Screw with fish pass) 
undergoing construction.  
 
Maps indicate a second weir upstream near 
the former Ackroyd Mill, now Wharfebank 
Business Centre.  Local knowledge suggests 
that the Mill was powered by the River 
Wharfe.  However, the weir at this mill is 
long longer in place.  
 
Further research was undertaken and the 
decision made to exclude hydro power from 
this study. 
 

Excluded 
from this 
study.  See 
Section 
5.2  
 
 
 

Heat pumps: 
 
Ground source 
heat pumps 
 
Air source heat 
pumps 
 
Water source heat 
pumps 
 

Mainly 
space 
(room) 
heating 
(low grade 
heat) 
 
Can be 
used for 
cooling 
applications 

Potential to meet base heat demand of 
buildings.  Ideal to consider when the 
existing heating system is due for 
replacement or for new build sites.11  
 
Boiler replacement presents an ideal 
opportunity to explore ground or air source 
heat pumps.  Ground/air source heat pumps 
will be considered for selected buildings 
with a public/community purpose. 
 
Water source heat pumps could be used to 
heat buildings using the river and/or lakes 
in Otley.    
 

Identified 
as an area 
for future 
study / 
projects – 
see 
Chapter 14  

Wood fuelled  
stoves/boiler 
systems (utilising 
local wood fuel -
wood chips, wood 
pellets and logs) 

Space 
heating 
and/or hot 
water 

Biomass presents an opportunity to 
complement existing solid fuel use or meet 
the heat demands of a building (ideal time 
of installation is the design/construction of 
new buildings, or during renovation and 
refurbishment).   
 
There are pockets of woodland in the 
Parish.  The largest potential wood fuel 
resource is Chevin Forest Country Park. 
 

Identified 
as an area 
for future 
study / 
projects – 
see 
Chapter 14  
 

Wind power Electricity 
generation 

Otley lies at approximately 52m above sea 
level with land at the top of Chevin bank 
lying at around 244m above sea level.  

Included in 
this study 
 

                                            
11 For new build located next to a river or lake, a water source heat pump system could be 
utilised (see Chapter 14). 
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Although the town of Otley is located in the 
lower Wharfe valley with a low wind 
resource, there is a greater wind resource 
along the top of Chevin bank with the 
prevailing wind direction running west-
south-west. 
 

 

 
5.2 Excluded technologies:  Hydro power on the River Wharfe 
 

Following further examination of the options listed in above Table, the following 
renewable energy technology has not been pursued as part of this study: 
 

• Hydro-power on the River Wharfe 
 

A 5km stretch of the River Wharf runs along the full length of Otley Parish, through the 
town and forming part of the Town Council border.  In the centre of Otley, there is a 
weir spanning the river between the Lido and Garnett Wharfe, a new development 
comprising of 237 residences, a visitor centre, offices and a restaurant on the site of a 
former Paper Mill.  The weir is owned by LCC (LCC, 2016b).   
 
On the weir in Otley, Wharfedale Hydropower Limited are constructing a 1.3 MW hydro 
plant with a fish pass (see red cladded building in Image 1) (Jack, 2016).   
 

Image 1:  Otley Weir 
 

 
 
Along the length of the River Wharfe in Otley, the land is at risk of flooding and EA 
flood zone designations are in force (Flood Zone 2 and Flood Zone 3) (EA, 2016b).   
Flooding is possible over 1.5m (EA, 2016c). The river has a history of flooding with the 
highest recorded level of 2.46m on 31.01.1995 (EA, 2016c).12 The most recent high is 
1.73m on 26.12.2015 (Riverlevels.UK, 2016).  On parts of the flood plain are a mixture 
of domestic and non-domestic buildings, allotment holdings and parkland.   
 
Records indicate that a second weir was located upstream of the former William 
Ackroyd & Son’s Worsted Mill, now known as Wharfebank Business Centre.  A mill race, 

                                            
12 William Ackroyd noted that water was occasionally scarce in a drought season.  In wet 
seasons, the Mill was frequently stopped by flooding (Factories Enquiries Commission, 1834). 
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upstream of the weir, transported the water from the river to a water wheel.13  The 
water exited the wheel by a channel into the river downstream of the weir.  This Mill 
was in operation from 1815 to 1963.  The weir either collapsed in 1960 (LCC, 2016b) or 
was demolished around the same time the Mill closed (Geograph, 2016).   
 
Today, all that remains visible are some of the civil works at the former Ackroyd’s Mill 
including the sluice gates upstream of the Mill (filled in), overgrown/filled in Mill Race 
partially lined with trees, void containing water under the Pegholme building, and 
filled in channel running to the river.  As part of the site’s refurbishment, part of the 
former Mill Race was incorporated into the West car park with tarmac and landscaping 
hiding any remaining civil works to the east of the Pegholme building. 
 

Image 2:  Former sluice gates upstream of William Ackroyd & Son’s Mill 
 

 
 
 

Image 3:  Landscaped channel exiting Mill into River Wharfe 
 

 
 
Water is no longer abstracted from the River Wharfe at Wharfebank Business Park14. 
Based above research, a second hydro scheme on the River Wharfe at Wharfedale 
Business Centre has not been pursued by this study for the following reasons: 
 

• There is no longer a weir.  The hydro potential of a river is determined by the 
available flow and available head.  As there is no weir here, there is little/no 

                                            
13 It has not been possible to determine how many water wheels were in operation at the Mill.  
It has been assumed that one water wheel was in operation. 
14 There are no EA Surface Water Abstraction Licenses in force for this site. 
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head available.  A weir could be constructed but this would be a very expensive 
undertaking, 

 

• Electricity can be generated from fast flowing rivers without a head (fall) but 
the amount of power is very small in comparison to sites where there is a fall, 
 

• For the hydroelectric scheme owned by Wharfedale Hydropower Limited, the 
available flow and available head will have been calculated.  The construction 
of a second weir upstream or a run-of-river scheme may alter the hydro 
potential of the river at the point of abstraction i.e. at Garnett’s Wharfe and 
this may have a detrimental impact on this scheme, 
 

• Early consultation with the Environment Agency would be required to ascertain 
whether a surface water abstraction licence for a hydro power scheme at 
Wharfebank Business Centre would be allowed given the close proximity to a 
large abstraction licence in force at Garnett’s Wharf,   
 

• There are ecological reasons that limit water abstraction on a watercourse. 
 
A second site that has been excluded from this study is the large weir in the centre of 
Otley.  There is a surface water abstraction licence from the Environment Agency (EA) 
in place for the production of hydroelectricity on the weir in Otley (EA, 2016a).  This is 
the only surface water abstraction licence on the River Wharfe in Otley. 
 
This 1.3MW plant will have been appropriately sized according to the amount of water 
deemed available for abstraction.  This would have been calculated during negotiation 
with the Environment Agency.   
 
It would not be possible to add any extra hydroelectric plant capacity onto the same 
weir as this would create an unacceptably high level of abstraction. As an extreme 
example, this could result in zero flow of water over the main weir structure during 
times of normal river flow.  
 
5.3      Potential community energy schemes in Otley 
 
As a result of the aforementioned initial renewable energy assessment and evaluation 
of the options within Otley, a selection of potential options have been further 
investigated.  The technical appropriateness and economic viability of selected sites 
has been assessed and other practical considerations examined.  Due consideration has 
also been given to ways of improving the energy efficiency of existing buildings in 
order to reduce energy consumption and maximise the performance of renewable 
energy technologies.  The focus of the evaluation has been the potential to develop 
community led / owned schemes.  On this basis, the following options are explored in 
the forthcoming chapters: 
 

• Community Energy Efficiency 

• Solar thermal hot water heating for Chippindale Swimming Pool 

• Ground-mounted solar PV on OTC owned land  

• Large-scale ground-mounted solar PV: Other sites 
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• Roof-mounted solar PV on Otley Library 

• Roof-mounted solar PV on selected schools (as part of an Otley Solar Schools 
Project) 

• Community wind power 

• Future projects and areas of influence including opportunities to utilise the 
River Wharfe 
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6. COMMUNITY ENERGY EFFICIENCY  
 
6.1 What is energy efficiency? 
 
Energy efficiency is about using energy carefully and only using as much as you need 
i.e. not wasting energy.  Electricity can be wasted in a number of ways, for example: 
 

• Electronic equipment sat on standby such as TV’s, 
• Lights on but no-one is in the room,  
• Overfilling kettles with more water than is needed to make a drink. 

 
As well as wasting electricity, heat loss through un-insulated walls and roofs can be 
significant. 
 
In a nutshell, if energy is being wasted within a building, money is being wasted.  
 
6.2 Why energy efficiency? 
 
Tackling energy efficiency has a number of advantages including: 
 

• Although energy efficiency is not ‘sexy’ like renewables, it is a simple and easy 
way to save money and reduce energy bills, 

• It can achieve a quick win as some energy efficiency measures are quick and 
easy to install, 

• Depending on the situation, some energy efficiency measures can have quick 
paybacks e.g. adding loft insulation to an uninsulated roof, 

• Making buildings more energy efficient with lower energy bills can help 
address/alleviate fuel poverty,  

• A comfortable living and working space can improve people’s quality of life and 
health, 

• Energy savings reduce the impact on the environment (reduce carbon dioxide 
emissions from energy use and reduce the use of finite fossil fuels and nuclear 
energy). 

 
If renewable energy technologies are to be installed, especially heat pump 
technologies, it is important that buildings are as energy efficient as possible.  If the 
energy efficiency of the existing building stock is poor, energy bills are likely to be 
high as heat is leaking out of the building.  The benefits of renewable technologies will 
be reduced if the energy efficiency of a building is not addressed. 
 
6.3     Fuel poverty  
 
6.3.1  Fuel poverty in Otley and Yeadon Ward 
 
Energy efficiency can also help alleviate fuel poverty.  Leeds City Region is subdivided 
into a number of management areas for fuel poverty.  Otley and Yeadon Ward falls 
within the Outer North West Management Area.  The latest data for the Otley and 
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Yeadon Ward shows that 11% of households in 2014 were in fuel poverty, a rise of 0.7% 
over the period 2013-14 and a rise of 0.3% during 2012-13 (Rutherford, 2016b).15   
 
6.3.2     Tackling Fuel Poverty on a National Level 
 
So what can be done? 
 
Tackling fuel poverty has been identified as a priority for the National Government 
with work due to commence in April 2017.  At this stage, there is little guidance on 
how to get people out of fuel poverty who fall within the Government definition of 
fuel poor or guidance on helping those who fall outside of the Government definition 
who are also fuel poor.  LCC indicated that funding will be available to tackle fuel 
poverty but no details are available.  An interim phase of 1-2 years has been 
mentioned (Rutherford, 2016a). 
 
6.3.3     Tackling Fuel Poverty within Leeds City Region 
 
Addressing fuel poverty is a priority for LCC.  If OTC and the community of Otley are 
interested in tackling fuel poverty within the ward, LCC would be very interested in 
collaborating on projects. 
 
LCC have instigated a number of initiatives to address fuel poverty including helping 
people on prepayment meters.  LCC in partnership with Robin Hood Energy have a 
joint brand – White Rose Energy – which is designed to give those on prepayment 
meters a better alternative.  The energy comes from the Top 10 providers (not just 
the Big 6) and gives the customer a prepayment meter, which can be swapped after 3 
months. (Rutherford, 2016a). 
 
There may be an opportunity to collaborate with LCC on this initiative.   
 
6.4     Energy efficiency walk round 
 
The installation of renewable energy technologies in tandem with energy efficiency 
improvements is encouraged to maximize the reduction in the carbon footprint of 
buildings and maximize the output of the technologies.  Additionally, it may be a 
requirement of grant funding that certain minimum energy efficiency measures are 
implemented.  At the very least, an ‘energy efficiency walk round’ is a good way of 
keeping on top of energy use patterns and human interactions with energy systems in 
buildings e.g. not opening windows when the radiators are fully on.   
 
Some energy efficiency measures can be quick, easy and low cost to install.  Others 
may have a payback of two years or less, whilst some measures can be more costly.  It 
is always worth getting at least three quotes and checking the fine detail before 
embarking on any significant energy efficiency installations. 
 
So where can you start?   
 

                                            
15 Fuel poverty increased by 0.3% in the ward during 2012-2013 (Rutherford, 2016b) 
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An easy starting point is to conduct an energy efficiency walk round survey of your 
place of work, community building or home.  The purposed of the walk round is for 
you to identify areas where energy efficiency measures could be made to improve the 
thermal efficiency of the buildings as well as highlight potential savings on electricity 
bills.   
 
You may have already started to think about how you could reduce your energy bills 
and improve the energy efficiency of the building(s) and its operations. 
 
6.5     Useful tips 
 
6.5.1  Refurbishing buildings including those with solid stone walls 
 
It can be difficult to improve the energy efficiency of solid walled buildings.  However, 
heating large buildings or a cluster of buildings can be expensive and care needs to be 
taken to ensure that heat does not escape out of the walls, windows, roof and doors.  
Heat loss through un-insulated walls and roofs can be significant. 
 
Here are a number of suggestions for improving the energy efficiency of buildings: 
 

• Internal wall insulation:  Suitable for walls which are poorly insulated, 
including internal partitioning walls, and where external insulation would have 
a negative impact on the visual appearance of the building.  Insulation can be 
applied directly to the wall or fitted between battens, 

 
• Ventilated or unventilated roof insulation:  Ventilated roof insulation is added 

to the underside of rafters.  Unventilated roof insulation uses low vapour 
resistant breathable sarking membranes, 

 
• Floor insulation:  Floor insulation can be added on top of concrete floors or 

between joints (after removal of floor boards), 
 

• Improving the air tightness of the building:  The building should be assessed to 
identify air movements, ensure that stale air is removed and fresh air is 
brought in, and reduce uncontrolled air leakages, 

  
• The majority of radiators are positioned next to windows so when the radiators 

are on, heat escapes out of the building through the windows.  One quick and 
easy way to reduce heat loss from radiators is to add reflective paper (similar 
to foil) behind all radiators to radiate heat back into the rooms.   
 

• Adding draught-stripping to windows and doors is another quick and easy way 
of reducing heat loss, 
 

• A more expensive option would be to consider secondary glazing for windows in 
Listed Buildings/Conservation Areas.  It would be worth discussing double or 
triple glazing options with the Planning Authority as such windows have been 
sensitively installed in Listed Buildings. 
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• Consider replacing all windows, in other ‘non-listed’ housing, with double or 
triple glazing or fit secondary glazing taking care to ensure all glazing is 
sensitively designed and installed and in line with any planning requirements. 

 
• Install programmable thermostats on wet radiators (if installed), 

 
• Consider fitting aerated taps in the toilets to reduce water consumption,  
 
• Where heating system pipes are exposed, consideration should be given to 

lagging or boxing-in and insulating exposed pipework in areas where the heat 
emitted is not required. 

 
• Consider motion sensitive lights e.g. toilets, 
• Purchase energy efficient appliances,  
 
• Consider fitting dual flush toilets or composting toilets, 

 
• Educate occupants on energy system and heating controls within the building,  

 
• Switch off lights, 

 
• Replace old bulbs with energy efficient lighting e.g. LEDs.  This also applies to 

external lighting on buildings, pedestrian paths and roads, 
 

• Close doors, 
 

• Service your boiler(s), 
 

• Take meter readings and monitor your energy consumption and the amount you 
pay for energy.  Energy companies want to make money and it is up to you to 
make sure that you check to see that you only pay for the energy you use, 

 
• Shop around to get a better price/deal for your electricity, gas, coal, wood 

etc.   
 
• In line with the aims of this study, consider switching to a ‘green energy’ 

electricity provider.  
 

Most of the measures listed above can be considered for all buildings.  If a building has 
cavity walls, it is a sensible measure to fill the cavities.  Regardless of how a building 
is heated, the importance of insulation cannot be emphasized enough.16 
 
6.5.2  Taking meter readings 
 
One of the best ways to monitor energy consumption patterns is to take accurate 
regular meter readings.  The readings can then be used to ensure that energy bills are 

                                            
16 Whilst improving the thermal efficiency of the building, it is important to ensure that there is 
sufficient movement of air. 
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based on actual readings rather than estimates, the latter of which can be under 
estimates or over estimates.  The best case scenario is to pay for the energy consumed 
rather than be left facing high bills or having credit notes attached to your account 
when the money would be better in the bank account of a community organization or 
individual to spend on other priorities e.g. ways of generating revenue for community 
buildings.   
 
Taking meter readings on a regular basis is good practice and demonstrates that 
people are taking control and managing their energy use within buildings.   
 
6.5.3  Multi-functional heating system with zone controls 
 
Do you work or live in a building that is hot in some areas and cold in others?  All 
buildings need heating systems that satisfy the heating requirements of different 
occupants and users of the building.   
 
Within large buildings e.g. community centres, business centres, flats etc., heating is 
often required at different times, at different temperatures and within different areas 
of the buildings, and this will continue to be the case until the use of the building 
changes.  To allow for this functionality within multi-use buildings, control systems 
offer a way of satisfying different requirements on a zone-by-zone basis.   
 
Zone controls can be implemented by: 
 

• Thermostatic radiator valves - a low cost method of temperature control on 
individual radiators,  

• Motorised valves and room thermostats for each part of the system designed to 
be separately controlled.   Motorised valves and room thermostats can be used 
to provide temperature and/or time control of a zone even for unoccupied 
periods.  Further savings can be achieved by adding time control in zones and 
programmable room thermostats, and  

• Floor by floor (zone by zone) control for multi-tenanted buildings. 
 
6.6 Community energy efficiency 
 
6.6.1 Applying common sense 
 
Yorkshire folk are known for being careful with their money so where better to start 
than looking at how to save money through energy efficiency improvements.  Energy 
efficiency might not be sexy but it is common sense.  Improving the energy efficiency 
of buildings within Otley is something that everyone in the community can get involved 
with fairly easily.   
 
A useful starting point is learning from people within the community and those already 
engaged in community energy efficiency initiatives.  
 
6.6.2 Learning from each other 
 
As part of this study, a number of community representatives were approached to 
introduce the idea of community led/owned renewable energy projects in Otley and 
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find out people’s ideas/thoughts on getting involved.  From the initial discussions, it 
was evident that there is local knowledge and experience in making buildings more 
energy efficient.  Below are some examples: 
 

• Otley All Saints CE Primary School is an Eco-School.  Eco-Schools is a global 
programme designed to engage children in environmental awareness and 
improvements17, 

 
• Prince Henry’s Grammar School – Pupils have formed a Green Team Group to 

tackle ‘green’ issues across the school.  The school itself investigated and 
installed energy efficiency measures e.g. replacement of strip lighting with LED 
lights throughout the school.  Not only is this measure low energy, but it also is 
low maintenance and reduces fire risk (Burrow, 2016),  
 

• LCC have added external wall insulation and solar PV onto households with a 
poor energy efficiency rating in Ashfield Ward.  This scheme was ran by LCC in 
collaboration with Hamilton’s who work for Better Homes Yorkshire.  The 
external wall insulation was free under the ECO programme18 (Rutherford, 
2016a). 

 
There are opportunities for joint learning, the involvement of children, influencing 
energy efficiency improvements in existing and new buildings, and collaboration on 
projects across all parts of the community ranging from schools to private businesses.  
LCC have experience of helping organisations acquire funding for feasibility studies 
and installation projects.   
 
One opportunity may be to have an open day whereby the community is invited to a 
school (or number of public and private buildings in the community) to look at the 
energy efficiency measures installed and ask questions.   
 
6.6.3 Learning from others 
 
There are a lot of resources available to help community groups initiate energy 
efficiency improvements.  Here are a few examples:   
 

• Energy Savings Trust Foundation’s Community Home Energy Check.  This is an 
online tool which helps communities give energy advice and keep track of the 
impact of the advice.  The tool allows users to track energy savings per 
household and users can see how many people in the community use the tool 
and what energy savings they plan to do as a result.  For more details, visit 
https://communityhec.est.org.uk/ 

 
• Transition Eynsham Area (GreenTEA) - GreenTEA is part of the Transition Towns 

network and aims to help people make the transition to a more sustainable 
lifestyle.  The emphasis is grassroots action and building a more resilient 
community.  They offer advice and support on lower carbon footprint by 
looking at the following key areas of waste, travel, locally produced food, 

                                            
17 For more information on the Eco-Schools Programme, visit http://www.eco-schools.org.uk/ 
18 See Chapter 15 for details on funding programmes 
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lowering energy consumption, engaging people with issues around dealing with 
the threat of climate change, and working on community based energy 
projects.  This group has a thermal imaging camera which shows heat loss from 
buildings.  For more details, visit https://greenteaoxon.net/energy/   

 
• Appleton-le-Moors and Spaunton Community Interest Company.  Based in the 

North York Moors National Park, a constituted community energy group was 
first established before becoming a CIC.  The CIC has sought to improve the 
energy efficiency of solid walled homes in the villages through bulk purchasing 
of energy efficiency products such as loft insulation as well as educating 
residents in ways to conserve energy.  Other projects include volunteers 
managing and sustainably harvesting wood fuel from a local woodland for use 
within the villages.   

 
Additional resources can be found in Chapter 15. 
 
6.6.4 Establishing an Otley Energy Group 
 
A useful starting point for any community project is to set up a focus group.  The vast 
majority of community energy schemes start with a local group of community 
champions.  Social media is a great tool for networking, promoting projects and 
helping to raise finance.   
 
6.7 Energy Efficiency Improvement Plan 
 
It is good practice to conduct energy efficiency walk round surveys on a regular basis 
to continue to identify areas of improvement and produce a strategy/action plan for 
implementing energy efficiency improvements within a building.  Moreover, a 
community energy efficiency plan could be developed by an Otley Energy Group. 
 
It is worth carrying out thorough research and consulting with organisations such as the 
Energy Saving Trust (EST).  English Heritage has also published guidance on 
refurbishing traditional buildings.  The energy performance of products does vary so 
check with the manufacturer.  Also, care needs to be taken when using different 
insulation products within a building as the combination of different products can 
cause condensation. 
 
6.8 Enhanced Capital Allowance Scheme and Reduced Value Added Tax 
 
The Enhanced Capital Allowance (ECA) scheme allows businesses that pay income or 
corporation tax to claim 100% first year capital allowance on energy saving 
technologies and products listed on the Energy Technology List (ETL) at the time of 
purchase.  Businesses can write off the whole of their investment against their taxable 
profits in the financial year the purchase was made.  An ECA is claimed through a 
business’s income or corporation tax return in the same way as any other capital 
allowance. 
 
Certified energy saving technologies and products on the ETL must be used to be 
eligible for the ECA scheme.  These include boiler equipment, heat pumps for space 
heating, pipe work insulation and solar thermal systems.  More details can be found by 
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visiting the ECA Scheme website: www.eca.gov.uk and ETL website: 
https://www.gov.uk/guidance/energy-technology-list   
 
Additionally, it is worth noting that wood chip and wood pellet fuel used for heating 
purposes and professionally installed renewable energy technologies also qualify for a 
reduced value added tax (VAT) rate of 5% paid for by the customer.   
 
6.9     Funding  
 
Revenue generated the installation of viable renewable energy technologies e.g. a 
community wind turbine could be used by a future Otley Energy Group to initiate any 
of the above options.  
 
For other details on funding options for community energy efficiency projects, see 
Chapter 15. 
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7 INTRODUCING SOLAR ENERGY TECHNOLOGIES 
 
7.1 Solar energy  
 
Solar radiation varies by geographic location, time of day, time of year and weather 
conditions such as cloud cover.  Solar radiation can be collected and converted into 
useful forms of energy such as electricity, space heating and water heating.  Solar 
technologies fall into two broad categories of passive and active systems.  Passive 
systems do not need active components such as solar collectors or pumps to operate.  
Instead the design and orientation of a building, the installation of south-facing 
windows and the use of building materials are used to provide comfortable internal 
living and working conditions.  Active solar technologies are those which have an 
‘active collection device’ and comprise of solar thermal hot water panels and solar 
photovoltaics (PV) for electricity generation.   
 
7.2  Solar thermal technology 
 
7.2.1 Solar thermal hot water panels 
 
Solar thermal hot water panels have specialised collectors which gather and convert 
solar radiation into thermal energy (heat).  The sun heats the water or heat-transfer 
fluid which passes through the panel and into a hot water tank or cylinder.  Solar 
thermal hot water panels can be used for heating and cooling purposes although the 
most common application in the UK is hot water heating.  Solar thermal hot water 
systems can typically provide 50-70% of an average domestic property’s hot water 
demands over the course of a year.  They can also be used on a larger scale to heat 
the water in swimming pools, or even heat a large volume of water over the summer 
to provide heating for a building during the winter.   
 
There are two types of solar thermal hot water panels available: 
 

• Flat plate solar collectors – relatively cheap to manufacture, tend to have 
lower efficiencies than evacuated tube collectors, installers recommend flat 
plate collectors in areas where vandalism is an issue as they are not as easy to 
vandalise as evacuated tubes, 

 
• Evacuated tube solar collectors – a little more expensive to manufacture but 

have greater efficiencies than flat plate collectors. 
 
This study has focussed on the more efficient evacuated tube systems.  
 
7.2.2  Benefits of solar thermal 
 
There are many benefits of using solar thermal hot water systems including: 
 

• Utilises a ‘free’ renewable energy source and helps to combat climate change, 
• Uses solar radiation received during the day to heat water which is used on 

site,  
• Silent source of hot water production,  
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• Reduction in reliance on electricity for hot water heating and increases 
independence from commercial energy suppliers, 

• Security of supply, 
• Reduces energy bills and carbon dioxide emissions from conventional energy 

use within a building, 
• Opportunity to showcase the technology within the community, and 
• If local installers are used, it can help to support local businesses working in 

the renewable energy sector. 
 
7.2.3  Solar thermal assessment of Otley  
 
There are many opportunities to utilise solar thermal hot water systems in Otley.  
Households use hot water for washing (sinks, baths, and showers).  Businesses also 
have hot water taps on sinks and some may have showering facilities.  There are some 
examples of solar thermal hot water systems in Otley e.g. The Courthouse Project.   
 
Solar thermal hot water systems could be installed on domestic or non-domestic 
buildings with a hot water demand, a southerly facing roof with a pitch of around 35 
degrees, a hot water storage cylinder and short pipe runs between the panels on the 
roof and the point of use/hot water cylinder.  There are opportunities for 
‘communities of interest’ to be established whereby a number of building owners get 
together to bulk buy solar thermal hot water systems for their buildings, which may be 
located in different parts of Otley.  There is no reason why a community energy group 
in Otley couldn’t promote such installations/group purchasing. 
 
However, from a community ownership perspective, a good project to start with is to 
find a large hot water demand and preferably one which benefits the community. 
 
In Otley, one such facility exists – Chippindale Swimming Pool at Prince Henry’s 
Grammar School.  This pool is owned by the school and run by LCC.  It is open to the 
public and widely used.  On this basis, the feasibility of roof-mounted solar thermal 
hot water panels to help heat the pool has been explored in Chapter 8. 
 
7.2.4  Solar thermal practical considerations 
 
There are a number of practical considerations facing a solar thermal scheme at 
Chippindale Swimming School.  The considerations summarised below should also be 
kept in mind should Otley wish to promote solar thermal hot water systems on 
additional buildings in the locality (see Chapter 14 on Future Projects). 
 

• Solar thermal panels do not normally require planning permission. However, as 
the swimming pool is adjacent to a Conservation Area (the Lower School only is 
within the Conservation Area boundary), talk with the local Planning Authority 
as soon as possible as planning permission may be required. 

 
• The angles of the solar thermal panels combined with annual rain fall are likely 

to be sufficient to clean the panels, especially evacuated tube systems.   
 

• Prince Henry’s Grammar School would need to check that fixing solar thermal 
panels to the hostel roof is covered under the building insurance.   
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• Solar thermal hot water panels are very reliable and require little 
maintenance.  Installers may recommend a check-up every 3-5 years.  This 
cost can amount up to 5% of the initial capital cost.   
 

• Solar thermal hot water panels qualify for RHI payments.  To qualify, you need 
to make sure that the panels are Microgeneration Certification Scheme (MCS) 
registered products and installed by MCS certified installers. 
 

7.3     Solar PV technology 
 
7.3.1  Solar PV panels 
 
Solar PV or solar cells are a way of converting solar radiation directly into electrical 
energy.  They can be mounted on suitable roofs and building façades or used as 
building materials; for example, PV slates are available in a range of colours and can 
be used instead of traditional roof slates when re-roofing a building.   
 
To increase the power output, individual cells are grouped together to form modules 
or panels.  To further increase the output, the modules are grouped together to form 
arrays. 
 
With the introduction of the FIT, domestic, community and large-scale solar PV 
installations have become widespread (roof and ground-mounted). 
 
7.3.2   Benefits of solar PV installations 
 
Utilising solar PV arrays to generate electricity has many benefits including: 
 

• Using a ‘free’ renewable energy source to generate clean green electricity to 
help combat climate change, 

• Uses solar radiation received during the day to generate electricity which can 
be used on site and/or exported to the national grid, 

• Silent source of electricity generation, 
• Security of electricity supply, 
• Reduction in reliance on imported grid electricity and increases independence 

from commercial energy suppliers, 
• Revenue generation through the sale of renewable electricity to electricity 

suppliers, 
• Revenue generation via FITs,  
• Reduces energy bills and carbon dioxide emissions from energy use within a 

building, 
• Opportunity to showcase the technology within the community, and 
• If local installers are used, it can help to support local businesses working in 

the renewable energy sector. 
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7.3.3 Solar PV assessment of Otley  
 
A solar energy resource assessment was conducted for Otley.  With a focus on land and 
building assets owned by OTC in the first instance before looking at LCC and privately 
owned assets, a number of sites were identified for further evaluation.  As requested 
by OTC, the renewable energy potential of all of the land and buildings under their 
ownership was assessed.   
 
The study also focused on key amenities which are important parts of the community 
and used on a daily basis.  The buildings which house community amenities were 
evaluated for their solar potential. 
 
The solar PV assessment covered ground and roof-mounted solar PV systems, of 
different sizes and outputs.   
 
The solar PV options in Otley are subdivided into current potential projects and future 
projects (for the latter, see Chapter 14). 
 
7.3.4 Solar PV options 
 
Based on the above assessment, the following locations were identified for further 
exploration: 
 

• Ground-mounted solar PV 
o Allotments owned by OTC 

 

• Large-scale ground-mounted solar PV 
o Gallows Hill Nature Reserve (owned by OTC) 
o The former Cattle Market (privately owned) 
o Field used for grazing at Chevin (privately owned) 

 

• Roof-mounted solar PV 
o Otley Library (owned by LCC) 
o Otley All Saints CE Primary School (owned by LCC) 
o Prince Henry’s Grammar School (privately owned) 

 

Each of the above installations are explored in the following Chapters.  As mentioned 
earlier, the feasibility of roof-mounted solar thermal hot water panels to help heat 
Chippindale Swimming Pool is explored in Chapter 8.    The solar PV assessment for 
allotments owned by OTC are presented in Chapter 9.  Large-scale ground-mounted 
solar PV at Gallows Hill Nature Reserve, the former Cattle Market and grazing field 
covered in Chapter 10.  Chapter 11 explores a roof-mounted solar PV system on Otley 
Library.  Solar school options (roof-mounted solar PV systems) are presented in 
Chapter 12. 
 
7.3.5    Solar PV practical considerations 
 
There are a number of practical considerations facing solar PV installations within 
Otley:   
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• Talk with the local Planning Authority as soon as possible as planning 
permission and Listed Building may be required. 
 

• All species of British bats and their roosts are protected under British law by 
the Wildlife and Countryside Act 1981. An ecological survey would determine 
whether or not any of the roofs are used by bats. If the presence of bats are 
detected, it may be the case that any solar installation works could be carried 
out at times of the year that would cause minimal or no disturbance. 
 

• In order to be eligible for FITs, you will need to provide an Energy 
Performance Certificate (EPC) with your FIT application.  This applies to 
domestic and non-domestic buildings.  EPCs tell you how energy efficient a 
building is and give it a rating from A (very efficient) to G (inefficient).  It is 
the customer’s responsibility to obtain the EPC before they apply for the FIT.  
However, installers are expected to advise the customer of this requirement if 
the quotes for work and payback time is calculated based on FIT rates. 
 
The requirement for an EPC graded level D or above does not apply to 
community buildings.  This means that provided that the building which will 
house the solar PV installation has an EPC, the higher FIT rate will apply. 
 

• In order to be eligible for FITs, Microgeneration Certification Scheme (MCS) 
solar PV panels and MCS installers must be used (for a list of local MCS 
installers, visit 
http://www.microgenerationcertification.org/consumers/installer-search),19 

 
All MCS solar PV systems are installed and tested in line with regulations and 
directives including those relating to grid-connected installations.  To ensure 
that the Fire and Rescue Service are aware that a PV system is installed on the 
roof, a ‘Solar PV on roof’ sign will be positioned next to the supply cut-out in 
the building and meter cupboard where this is externally accessed.   
 

• Prior to the installation of solar PV panels on a roof, a surveyor will be sent by 
your installer of choice to check the condition of the roof to check its 
soundness and suitability for the installation.   
 

• Connecting to the national grid - Solar PV arrays are connected to an inverter 
which converts the direct current (DC) into mains voltage alternating current 
(AC).  Permission needs to be sought from the District Network Operator (DNO) 
to connect to the national grid, which can take around 8 weeks to secure 
permission.  
 

• As with other electrical systems, the PV system should be checked for 
electrical safety.  This cost could be absorbed by standard electrical reviews.  
It is also recommended that the production or performance of the PV system is 

                                            
19 MCS is a mark of quality that demonstrates compliance of MCS products and MCS installers to 
industry standards. Companies certified under the scheme are able to consistently install and 
manufacture to a high quality every time. 
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checked on a regular basis.  This can be carried out by checking the electricity 
bills, taking meter readings and/or installing a monitoring system.   
 

• Different aspects of the PV system will have different warranties.  Typically, 
inverters have a 2-10 year warranty and the modules 10-20 year warranty.  PV 
installers offer maintenance contracts which cost upwards of £120/year. 
 

• You will need to contact your buildings insurance company to check if the PV 
installation is covered and make them aware that it exists.  You shouldn’t have 
to pay any extra for the cover although some insurance companies increase 
your premium by a negligible amount.  Ground-mounted solar PV installations 
also need to be insured. 
 

• A PV array will benefit from annual cleaning.  Costs will depend upon ease of 
access to the panels, size of array and who carries out the cleaning.  Cleaning 
with warm water and a sponge usually suffices.  The angle of the surface slope 
combined with annual rain fall may clean the system sufficiently. 
 

• Ventilation of panels - If the decision is made to pursue roof-mounted solar PV 
panels, care must be taken to ensure that the design of the panels on the roof 
allows heat to be removed from the array.  It is important that roof-mounted 
PV arrays are well ventilated as increases in panel temperatures affect the 
performance of the panel.   
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8. SOLAR THERMAL HOT WATER HEATING AT CHIPPINDALE SWIMMING POOL  
 
8.1     Sizing the system 
 
In the absence of building plans or photographs of the roof area for this building, a 
number of assumptions have been made.  From looking at aerial images (Google, 
2016), it appears that the building that houses Chippindale Swimming Pool has a large 
flat roof area.  This flat roof could accommodate solar thermal panels mounted on 
frames angled at the optimum angle for the site.  
 
The amount of energy required to heat the pool is also not known, but it can be 
estimated using benchmark data. 
 
Using CIBSE Benchmark data (CIBSE, 2012), typical heating for a ‘conventional pool 
hall’ is 1936.7 kWh/m2/year. Good practice heating for a ‘conventional pool hall’ is 
824.9 kWh/m2/year.  The difference between these two numbers represents a very 
large margin of error. As actual energy data for the pool is unavailable and it is not 
known how much ‘good practice’ Chippindale Swimming Pool employs, a midpoint 
between these two data points has been taken for the purposes of this study.  A 
heating benchmark of 1,380.8 kWh/m2/year has been taken for the pool.   
 
The pool surface area is 250m2 (PH, 2016a).   To calculate the size of the whole pool 
hall area, a margin of 1.5m around the pool has been assumed to give a total pool hall 
area of 364m2.  It has been assumed that the swimming pool does not have a cover.   
 
With this in mind, the following solar thermal option has been considered for 
Chippindale Swimming Pool: 
 

• An evacuated tube solar thermal system, comprising of 10 evacuated tube 
‘panels’ with a surface area of 44m2. The panels, or array, would be frame-
mounted to allow optimum tilt and orientation (in order to maximize the 
energy output of the panels). 

 
Assuming that the flat roof above the pool is at least 15m x 20m, it has enough 
available space to accommodate an evacuated tube array of this size. 
 
An example of a roof-mounted evacuated tube solar thermal hot water system is 
shown in Image 4.  At Chippindale Swimming Pool, the 10 panel array would need 2 
rows containing 5 panels per row. 
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Image 4:  Roof-mounted evacuated tube solar thermal hot water system 
 

 
Photo courtesy of Apricus Solar Ltd 

 
8.2 Energy yield 
 
8.2.1 Factors affecting energy yield 
 
The output from roof-mounted solar thermal hot water panels will depend upon the 
following: 
 

• Orientation, tilt and overshadowing,  
• Position of panels, and 
• Boilers and hot water storage. 

 
8.2.2  Orientation, tilt and overshadowing 
 
The orientation of the building and tilt (angle) of the roof slope will affect the output 
of solar thermal hot water panels.  Ideally, the panels should be south facing and free 
from shading with a tilt of 30-40 degrees.   
 
Shadows created by tall trees, other buildings or roofs can significantly reduce the 
output of solar thermal panels.  It is important that overshadowing of the panels is 
kept to a minimum.   
 
With evacuated tubes, mounted on frames on a flat roof, optimal tilt and orientation 
can be achieved.  The roof above Chippindale Swimming Pool is also free from shading.  
 
8.2.3 Boilers and hot water storage 
 
The installed solar thermal system at Chippindale Swimming Pool would need to work 
in conjunction with the existing boilers and hot water storage units.20  One installer 

                                            
20 The nature of the existing boilers and hot water storage units at Chippindale Swimming Pool 
is unknown. 
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(Apricus Solar Ltd, 2016) suggested combining the 44m2 evacuated tube system with a 
22kW natural gas boiler. 21  
 
Pipe runs of 15m in one direction have been assumed.  
 
The roof structure would need to be strong enough to carry the weight of the panels 
and associated infrastructure.  A survey from a Structural Engineer would be needed 
before the installation of the system. 
 
8.2.4 Solar thermal data 
 
Site specific solar thermal data and additional parameters used to examine the energy 
yield and subsequent performance of solar thermal hot water panels can be found in 
Appendix A. 
 
8.2.5 Energy performance  
 
An evacuated tube solar thermal system covering 44 m2 on the pool hall roof is likely 
to produce 33,172 kWh per year of hot water.  Using the above assumptions, the 
annual heating requirement of the pool hall is 502,611.2 kWh. The suggested 
evacuated tube system would therefore provide 6.6% of the annual heating 
requirement.  
 
8.3 Indicative costs 
 
The cost of installation is likely to be in the region of £34,000.  
 
The Non-Domestic Renewable Heat Incentive (RHI) for Solar Thermal is 10.28p/kWh for 
installations that have an accreditation date on or after January 1st 2017. The RHI is 
payable for 20 years. These tariffs are reviewed every 3 months. The below 
cost/benefit is worked out using Year 1 payments. The RHI payments are Index Linked 
and would probably go up by a few percent each year (OFGEM, 2016a).  
 
Using RHI set for 10.28p/kWh from Jan 1st 2017  
Cost of evacuated tube solar thermal array £34,000 
Amount saved from bill*/year £929 
Running/maintenance cost £150 
RHI at 10.28p/kWh/year £3,410 
Payback 8.1 years 

*Off-setting natural gas use - Assumed gas price of 2.80p/kWh  
 
Lifetime of a solar thermal hot water system is 20 years.  
 
The price above is an estimation of the capital cost of an installed solar thermal 
system.  Should this option be further investigated, it would be worth having different 
solar thermal companies (MCS registered for non-domestic & RHI payment) carry out a 

                                            
21 A number of solar thermal hot water panel companies were approached for guidance and 
indicative installation cost data.  Responses were received from Apricus Solar Ltd, Greenshop 
Solar Ltd, Navitron Ltd and Solar UK Ltd. 
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full site survey and provide an accurate design and quote for the installation.  The 
above calculations could then be re-run to determine the costs and benefits.   
 
8.4 Planning considerations 
 
There is a Conservation Area in Otley.  Although Chippindale Swimming Pool is not 
located in the Conservation Area, it is adjacent to it as Prince Henry’s Lower School 
falls within its boundary. 
 
Solar thermal panels do not normally require planning permission where they are 
installed on a pitched roof. For the pool, installing the panels mounted on frames on a 
flat roof is likely to require planning permission.  Additionally, the close proximity of 
the installation to the Conservation Area may affect the need for planning permission. 
 
Other practical considerations facing the installation of solar thermal hot water 
systems can be found in Chapter 7. 
 
8.5     Conclusion 
 
Solar hot water heating systems can be a very effective way of helping to heat 
swimming pools and can be relatively straight forward to connect to conventional 
heating systems.   
 
The roof of the pool could easily accommodate a 44m2 evacuated tube array, set in 2 
rows of 5 panels per row (10 panels in total). This installation would augment the 
existing pool heating system.  If there is more roof space available, the addition of 
more panels would cover more of the heat demand.  
 
A 44 m2 evacuated tube solar thermal system at Chippindale Swimming Pool could 
provide around 33,172 kWh/year of hot water, or approximately 6.6% of the estimated 
pool hall heating demand. With onsite measurements, bill data and optimised design 
from an installer, this figure could probably be improved.  
 
Based on the indicative costs presented including a non-domestic RHI payment, the 
financial payback could be just over 8 years.  
 
In addition to considering solar thermal hot water panels to help heat the pool, it is 
recommended that energy management and energy efficiency measures are also 
considered.  A quick win for Chippindale Swimming Pool would be to install a pool 
cover.22  This would be a quick and cost-effective way of reducing the pool’s heating 
bill as the cover would reduce heat loss during times when the pool is not in use.  
Carbon Trust figures indicate that pool covers can reduce pool heat loss by 10-30% and 
installation costs can be offset by short payback periods of 18-36 months (Carbon 
Trust, 2006).  Additional energy efficiency measures and a focus on energy 
management of the pool could result in even greater reductions in energy 
consumption, energy bills, and related carbon dioxide emissions from energy use. 
 
 

                                            
22 This could be paid for by the school or form part of a community energy initiative. 
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9. GROUND MOUNTED SOLAR PV:  OTLEY TOWN COUNCIL ALLOTMENTS 
 
9.1 Allotments 
 
There are many benefits that allotments can bring to a community.  Allotments 
provide people with an opportunity to grow local, low food-mile fruit and vegetables.  
They are small communities of interest where people go to grow food, meet with 
fellow allotment holders and share experiences and stories.  In towns and cities, 
allotments are urban green spaces, a source of recreation and space for biodiversity. 
 
The allotment holdings in Otley appear to be well used with waiting lists for allotment 
plots.  However, the management and administration of allotment holdings can be a 
burden on local authorities. 
 
Although it is not typical that allotments are considered for renewable energy projects 
such as solar PV, OTC requested that this study considers the renewable energy 
potential of the allotment sites as they collectively represent a large area of land 
under the ownership and direct control of OTC. 
 
As the allotment sites are open spaces, many adjacent to buildings, the theoretical 
solar PV potential of the sites has been explored for ground-mounted solar PV.  An 
example of a ground-mounted solar PV installation is shown in Image 5. 
 
Image 5:  Ground-mounted solar PV installation 
 

 
Photo Credit - Karl Stirland 

 
The potential utilisation of the allotments for ground-source heat pump systems has 
been considered in Chapter 14. 
 
OTC own 10 allotment sites in Otley, as shown on Map 1: 

• White Bridge allotments 

• Gallows Hill allotments including Gallows Hill Triangle 

• Todds allotments 

• Ings allotments 
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• Cross Green allotments 

• Tempest allotments 

• Myerscroft allotments 

• Station Road allotments 

• Burras House allotments, and 

• Crossways allotments. 

An assessment of the solar PV potential of each of the above allotments has been 
assessed.  The solar PV data used in the solar assessment can be found in Appendix A.   
 
Map 1 – Otley Town Council Allotments 
 

 
Map provided courtesy of Otley Town Council under Public Sector Mapping Agreement license number 100054609 

 
9.2 Solar PV assessment  
 
9.2.1 White Bridge allotments 
 
Flooding is a potential problem for this site and care needs to be taken for any 
installation to be high enough to avoid flood water. Early estimations suggest that all 
sensitive works e.g. electrical connections need to be at least 1m above ground level.  
 
Shading is a minor issue. A few low trees border the site which are not likely to cause 
an issue. Also the new houses of Garnett Wharfe may cause minor shading on the 
western part of this site. Solar PV panels should be inset from this boundary by around 
10m to avoid most of the overshading.  
 
An 11kV power line runs very close to this site which would allow easy grid connection.  
The area available for solar power on this site is approximately 50m (north to south) x 
40m (east to west). This gives an area of 2,000m2. 
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9.2.2 Gallows Hill allotments and Gallows Hill Triangle 
 
This site includes the triangle of land at the SE end of the allotments referred to as 
the ‘Gallows Hill Triangle.’  There is a line of mature trees running NW/SE between 
the allotment site and a cemetery to the south west, rendering the whole site 
unsuitable for a solar installation.  
 
9.2.3 Todds allotments 
 
There are some large trees at the western, East Busk Lane end of Todds allotments. 
This effectively excludes the western third of the site from a solar PV installation. 
This site would have an easy grid connection to a small substation on East Busk Lane, 
directly across the road from the allotments. Taking the connection across the road 
may incur additional difficulty, and therefore cost, in connection.  
 
The area available for solar power on this site is approximately 10m (north to south) x 
60m (east to west). This gives an area of 600m2. 
 
9.2.4 Ings allotments 
 
There are some significantly large trees around the Ings allotments. This, along with 
the fact that there is not an easy, obvious grid connection point, renders the site 
unsuitable for a solar PV installation.  
 
9.2.5 Cross Green allotments 
 
Trees border the southern boundary of these allotments rending the southern half of 
the site unsuitable for solar power. Trees also border the western boundary to the 
north of this boundary.  
 
The north eastern part of the allotments could accommodate a small solar PV array. A 
strong positive feature for this location is the easy grid connection. There is a 
substation around 40m from the edge of the potential solar PV array as well as an 11kV 
power line crossing the site.  
 
Flooding is a potential problem and care needs to be taken for any installation to be 
high enough to avoid flood water. It is estimated that any sensitive equipment would 
need to be raised to at least 1m above ground level.  
 
The area available for solar PV power on this site is approximately 10m (north to 
south) x 40m (east to west). This gives an area of 400m2. 
 
9.2.6 Tempest allotments 
 
The northern half of these allotments receive significant shading from large trees that 
border the rugby club, rendering this section of the site unsuitable for solar power. 
The southern half of this site, on its eastern border, has a low building and an 
overgrown hedge line. These would cause shading along the eastern border of this site. 
There are also some low trees along the western side of these allotments.  
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It would be possible to run a line of solar panels along the mid-line of this site, 
configured as several short rows of panels.  The land available for a small solar PV 
array measures approximately 60m (north to south) x 10m (east to west). This gives 
and area of 600m2.   
 
In terms of grid connection, an installation on this site would require connection 
cabling of around 50m in length to connect at the substation to the north of the site, 
at the end of Riverdale Gardens.  
 
9.2.7 Myerscroft allotments  
 
These allotments constitute a long strip of land running roughly north to south. The 
site’s eastern border has buildings or trees along its length. The southern end of the 
eastern border has some large, mature trees that shade the southern half of the site. 
The presence of smaller trees and buildings along the rest of the eastern boundary are 
likely to cause significant shading. 
 
This site is therefore not currently suitable for a solar PV installation. 
 
9.2.8 Station Road allotments 
 
There are a few small trees on this site that would need to be removed in order to 
accommodate solar PV panels.  
 
The area available measures approximately 20m (north to south) x 15m (east to west). 
This gives an area of 300m2. 
 
Grid connection may be an issue.  The electricity network supplying the nearby houses 
may be robust enough for connection, or it could be upgraded, adding to the cost.  
Other connection points are not immediately obvious.  Another alternative might be to 
connect the solar PV array directly to the nearby social housing to provide the houses 
with electricity.  It is worth noting that the housing closest to these allotments have 
roofs facing just a little off south, which would be suitable for roof-mounted solar 
panels.  
 
9.2.9 Burras House allotments 
 
This a fairly open piece of ground. There are a few large trees around the site as well 
as shading from housing that would need to be avoided.  
 
The area available measures approximately 30m (north to south) x 40m (east to west). 
This gives an area of 1,200m2. 
 
As with Station Road allotments, grid connection could be achieved through 
connection to the housing network, assuming that it is robust enough to take the 
electricity export. Any upgrades to this network would incur additional installation 
costs and may render the site non-viable for solar PV arrays.  
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9.2.10 Crossways allotments 
 
These allotments would currently be unsuitable for solar panels due to the presence of 
large mature trees along the southern boundary of the site. The trees appear to be in 
the grounds of Prince Henry’s Grammar School. 
 
9.2.11 Outcome 
 
The solar PV assessment of the ten allotment sites has shown that six of the sites have 
potential for ground-mounted solar PV arrays: 
 

• White Bridge, 

• Todds, 

• Cross Green, 

• Tempest, 

• Station Road, and 

• Burras House. 

The energy yield and economic feasibility of installing ground-mounted solar PV on the 
above six allotments is considered below. 
 
9.3  Energy yield and indicative costs 
 
9.3.1 System sizing and cost estimations 
 
The Government have recently made radical changes to the FIT. Up to January 2016, 
the rate for ground-mounted solar PV was 3.08p/kWh. Currently (December 2016) it 
stands at 0.51p/kWh. Degression rates will hopefully remain steady, but it is possible 
that FIT rates could be reduced to zero. The FIT rate indicated for June 2017, 
assuming a planning application could be lodged in time, would mean ground-mounted 
PV getting a FIT rate of 0.42p/kWh (OFGEM, 2016b). 
 
From talking to community energy groups and installers, the export rate for electricity 
generated is around 5p/kWh.  If it is possible to connect any of these potential 
installations directly to an electricity user, such as housing or a business, then it may 
be possible to get price of around 8p/kWh. The price would be negotiated with the 
electricity user to provide a good price for them as well as a good return for investors 
e.g. investors in a community energy scheme (Sheffield Renewables, 2016 and HoTT, 
2016b).  
 
The approximate area available for ground mounted solar PV for each of the six 
allotment sites is presented in Table 2 with an estimated power rating of each system 
(kW), estimated installation costs and power outputs. 
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Table 2 – Summary of suitability of allotments for ground-mounted solar PV  
 

Allotment 
site 

Approximate 
land area 

available for 
ground 

mounted solar 
PV (m2) 

Estimated 
number 
of solar 

PV 
panels23 

Estimated 
power 

rating (kW) 

Estimated 
installation 
cost24 (£) 

Estimated 
power output 

(kWh)25 

White Bridge 2,000 560 140 97,500 124,000 

Todds 600 240 60 46,700 53,000  

Cross Green 400 160 40 28,900 35,400 

Tempest 600 160 40 31,400 35,400 

Station Road 300 90 22.5 21,950 19,900 

Burras House 1,200 320 80 61,600 70,700 

 
With ground-mounted solar PV installations, there is a bare area of ground between 
the panel rows to avoid each row shading the next. The width between the midpoint 
of one panel row and the midpoint of the next is taken as 8m. Thus, taking White 
Bridge as an example, the ground area available is estimated as 2,000m2 but the 
surface area of the 560 panels covers 1,120m2.  
 
The costs in Table 2 include estimated grid connection costs (Northern Powergrid, 
2016).  The cost of grid connection is variable depending on a variety of factors 
including ease of connection to the existing infrastructure.     
 
For solar PV systems with a rating above 10kWp, you need to get permission from the 
District Network Operator (DNO) to connect to the national grid.  It can take around 8 
weeks to secure permission.  The DNO would be able to provide an accurate indication 
of the cost for grid connection and a quote.   
 
9.3.2 Electricity sales 
 
The electricity generated from ground-mounted solar PV installations can be sold 
directly to the grid via Power Purchase Agreements (PPAs) with power companies. For 
community schemes, the solar electricity generated can be sold to power companies 
or sold to local users within close proximity of the site.  A PPA would need to be in 
place to sell the electricity to local users, whether they are neighbouring households 
and/or businesses.   
 
The price that local users pay for the electricity can be negotiated; typically the price 
of electricity is around 80% of what they currently pay for electricity from existing 
suppliers (Sheffield Renewables, 2016).  For the purposes of this study, a price of 

                                            
23 0.25kW rated solar PV panels. See Appendix A for solar PV data used in the calculations. 
24

 Includes estimated grid connection cost (Northern Powergrid, 2016).  For further details, see 
Appendix A 
25 Europa, 2016. 
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8p/kWh has been used.  A price of 5p/kWh has been used for solar electricity sold 
directly to power companies.   
 
An operation and maintenance cost of £1,000 per 100kW of installed power has been 
used in the economic assessment below (DCC, 2015).  
 
9.3.3 Economic feasibility of the selected sites 
 
The section below considers the economic feasibility of ground-mounted solar PV at 
each site listed in Table 2.  A 25 year lifespan of a ground-mounted solar PV 
installation has been assumed with FIT payments every year for 20 years, where 
applicable.  
 
White Bridge Allotments: 
With feed-in tariff level of 0.42p/kWh and export price of 5p/kWh: 

Cost of system £97,500 

Maintenance cost/year £1,400 

Income from export at 5p/kWh £6,200 

FIT at 0.42p/kWh £520.80 

Payback 18.3 years 

 
With feed-in tariff level of 0.42p/kWh and an export price of 8p/kWh: 

Cost of system £97,500 

Maintenance cost/year £1,400 
Income from export at 8p/kWh £9,920 

FIT at 0.42p/kWh £520.80 

Payback 10.8 years 

 
With feed-in tariff level of 0.00p/kWh and an export price of 8p/kWh: 

Cost of system £97,500 

Maintenance cost/year £1,400 
Income from export at 8 p/kWh £9,920 

FIT at 0.00 p/kWh £0 

Payback 11.4 years 
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Todds Allotments: 
With feed-in tariff level of 0.42p/kWh and an export price of 5p/kWh: 

Cost of system £46,700 

Maintenance cost/year £600 
Income from export at 5p/kWh £2,650 

FIT at 0.42p/kWh £222.60 

Payback 20.5 years 

 
With feed-in tariff level of 0.42p/kWh and an export price of 8p/kWh: 

Cost of system £46,700 

Maintenance cost/year £600 
Income from export at 8p/kWh £4,240 

FIT at 0.42p/kWh £222.60 

Payback 12.1 years 

 
With feed-in tariff level of 0.00p/kWh and an export price of 8p/kWh: 

Cost of system £46,700 

Maintenance cost/year £600 
Income from export at 8p/kWh £4,240 

FIT at 0.00p/kWh £0  

Payback 12.8 years 

 
 
Cross Green Allotments: 
With feed-in tariff level of 0.42p/kWh and an export price of 5p/kWh: 

Cost of system £28,900 

Maintenance cost/year £400 
Income from export at 5p/kWh £1,770 

FIT at 0.42p/kWh £148.68 

Payback 19 years 

 
With feed-in tariff level of 0.42p/kWh and an export price of 8p/kWh: 

Cost of system £28,900 

Maintenance cost/year £400 
Income from export at 8p/kWh £2,832 

FIT at 0.42p/kWh £148.68  

Payback 11.2 years 

 
With feed-in tariff level of 0.00p/kWh and an export price of 8p/kWh: 

Cost of system £28,900 

Maintenance cost/year £400 
Income from export at 8p/kWh £2,832  

FIT at 0.00p/kWh £0 

Payback 11.9 years 
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Tempest Allotments 
With feed-in tariff level of 0.42p/kWh and export at 5p/kWh: 

Cost of system £31,400 

Maintenance cost/year £400 
Income from export at 5p/kWh £1,770 

FIT at 0.42p/kWh £148.68 

Payback 20.7 years 

 
With feed-in tariff level of 0.42p/kWh and export at 8p/kWh: 

Cost of system £31,400 

Maintenance cost/year £400 
Income from export at 8p/kWh £2,832 

FIT at 0.42p/kWh £148.68  

Payback 12.1 years 

 
With feed-in tariff level of 0.00p/kWh and export at 8p/kWh: 

Cost of system £31,400 

Maintenance cost/year £400 
Income from export at 8p/kWh £2,832  

FIT at 0.00p/kWh £0 

Payback 12.9 years 

 
 
Station Road Allotments 
With feed-in tariff level of 0.42p/kWh and export at 5p/kWh: 

Cost of system £21,950 

Maintenance cost/year £225 
Income from export at 5p/kWh £995 

FIT at 0.42p/kWh £83.58 

Payback 25.7 years 

 
With feed-in tariff level of 0.42p/kWh and export at 8p/kWh: 

Cost of system £21,950 

Maintenance cost/year £225 
Income from export at 8p/kWh £1,592 

FIT at 0.42p/kWh £83.58 

Payback 15.1 years 

 
With feed-in tariff level of 0.00p/kWh and export at 8p/kWh: 

Cost of system £21,950 

Maintenance cost/year £225 
Income from export at 8p/kWh £1,592 

FIT at 0.00p/kWh £0 

Payback 16.1 years 
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Burras House Allotments  
With feed-in tariff level of 0.42p/kWh and export at 5p/kWh: 

Cost of system £61,600 

Maintenance cost/year £800 
Income from export at 5p/kWh £3,535 

FIT at 0.42p/kWh £296.94 

Payback 20.3 years 

 
With feed-in tariff level of 0.42p/kWh and export at 8p/kWh: 

Cost of system £61,600 

Maintenance cost/year £800 
Income from export at 8p/kWh £5,656 

FIT at 0.42p/kWh £296.94 

Payback 12 years 

 
With feed-in tariff level of 0.00p/kWh and export at 8p/kWh: 

Cost of system £61,600 

Maintenance cost/year £800 
Income from export at 8p/kWh £5,656 

FIT at 0.00p/kWh £0 

Payback 12.7 years 

 
9.4 Conclusion 
 
The solar resource assessment of the allotment land under ownership of OTC has 
identified six sites with theoretical solar PV potential:  White Bridge, Todds, Cross 
Green, Tempest, Station Road and Burras House.  The economic feasibility of ground-
mounted solar PV installations at each site has been undertaken and summarised in 
Table 3. 
 
As Table 3 shows, a FIT at 0.42p/kWh (as of June 2017) does not make a huge 
difference to the finances of the six sites, with FIT payments being quite small. For 
the sites which do not have a straight-forward and easy grid connection, and therefore 
a potentially higher grid connection cost, solar PV installations would be slightly less 
financially viable.  
 
This assessment has shown that selling the electricity generated from any of the six 
potential installations straight to power companies via Power Purchase Agreements 
(PPAs) at 5p/kWh is not financially viable. The best performing of the sites in this 
respect would be White Bridge with a financial payback of 18.3 years. The expected 
lifespan of the project would be 25 years.  
 
What does make a difference is selling the electricity directly to local houses and/or 
businesses. As stated above, it should be possible to arrange a PPA with electricity 
users where they are directly connected to the installation.  A payment could be 
negotiated for the price of electricity at around 80% of what they currently pay for 
electricity from their existing suppliers.  Trying to get several private home owners, 
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living close to the installation, to commit to a PPA is likely to be difficult to organise.  
It may be far easier for the electricity to be supplied to, and purchased by, social 
housing owned by LCC.    
 
Table 3 – Outcome of allotment assessment 
 

Allotmen
t site 

Land 
area 

available 
for 

ground 
mounted 
solar PV 
system 

(m2) with  
estimate
d number 
of panels 

in 
brackets 

Estimate
d power 
rating 
(kW) 

Estimated 
installatio
n cost (£) 

Estimate
d power 
output 
(kWh) 

Estimated payback (years) 

Electricity 
sold to 

national 
grid 

Electricity 
sold direct 

to 
community 

Electricity 
sold direct 

to 
community 

FIT 
0.42p/kW

h and 
export 
price of 
5p/kWh: 

FIT 
0.42p/kW
h and an 
export 
price of 
8p/kWh: 

FIT 
0.00p/kW
h and an 
export 
price of 
8p/kWh: 

White 
Bridge 

2,000 

(560) 

140 97,500 124,000 18.3 10.8 11.41 

Todds 600 

(240) 

60 46,700 53,000  20.5 12.1 12.8 

Cross 
Green 

400 

(160) 

40 28,900 35,400 19.0 11.2 11.9 

Tempest 600 

(160) 

40 31,400 35,400 20.7 12.1 12.9 

Station 
Road 

300 

(90) 

22.5 21,950 19,900 25.7 15.1 16.1 

Burras 
House 

1,200 

(320) 

80 61,600 70,700 20.3 12.0 12.7 

 
Within close proximity of Station Road allotments are the social housing areas of Myers 
Croft and Lea Croft, both owned by LCC.  Taking average domestic usage as 
3,300kWh/year, the proposed Station Road allotments would provide electricity for 
around 6 homes. However, the payback for this site was calculated to be around 15 
years and was the least financially viable of the sites. Part of this is based on the 
potential difficulty of grid connection. Depending on how this social housing receives 
its electricity, the connection cost may have been over-estimated. This would need 
further investigation if this site where to be considered.  
 
An alternative proposal for Myers Croft Social Housing would be roof-mounted solar PV 
panels.  Several houses on Myers Croft have suitable south-facing roofs. This would be 
a much more realistic and cost effective option. These would be far cheaper to install 
and have a FIT of around 4p/kWh. This FIT is nearly ten times that for ground-mounted 
solar.  
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Another option would be to connect directly to a local business. Connecting a Tempest 
Allotment solar array to the ASDA supermarket would be a possibility.  However, due 
to the costs involved with ground-mounted solar PV installations and their economic 
viability and low FIT, it would be more sensible (and cost-effective) to install solar PV 
panels directly onto the supermarket’s roof (see Chapter 14).   
 
To conclude, ground-mounted solar PV arrays on Otley allotment sites are not 
currently viable due to unfavourable economics.  
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10. LARGE-SCALE GROUND-MOUNTED SOLAR PV:  OTHER SELECTED SITES  
 
10.1 Site selection 
 
Following a solar resource assessment of Otley, the following three sites have been 
considered for the installation of large ground-mounted solar PV panels: 
 

1. Gallows Hill Nature Reserve 
2. Bridge End Cattle Market 
3. Chevin Ridge Field 

Site specific solar PV and additional parameters used to examine the energy yield and 
subsequent performance of ground-mounted solar PV at the above selected sites can 
be found in Appendix A. 
 
Image 6:  Typical ground-mounted solar PV system 
 

 
Photo Credit – Karl Stirland 

 
10.2   Gallows Hill Nature Reserve 
 

10.2.1 Site overview 
 
Gallows Hill Nature Reserve is owned by OTC and lies to the east of Otley town centre. 
It is a nature reserve and represents an important habitat for the common toad along 
with other amphibians.  
 
Map 2 shows the location of the suggested solar PV array, outlined in red, and 
potential connection point to an 11kV power line.  This an open area referred to as 
‘the nettle beds.’  The installation of a ground-mounted solar PV array does not 
necessarily mean conflict with biodiversity on the site.  It is possible for a solar PV 
array to coexist with biodiversity on this site without having any significant impact on 
the biodiversity. 
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Map 2: Location of ground-mounted solar PV at Gallows Hill Nature Reserve 
 

 
Map provided courtesy of Otley Town Council under Public Sector Mapping Agreement license number 100054609 

 
Another important feature on this site is the proposed Community Orchard.  This 
would also occupy part of the nettle bed area.  Ideally, a solar array would not have 
too much impact on the proposed orchard, if any.  It may well be the case that the 
orchard could be used as screening along the northern edge of the solar array.  
 
Visual impact as perceived by users of the nature reserve is a potential concern. The 
solar array would need to be screened from the footpath, possibly using the orchard 
trees and/or hedgerows.  
 
The hedge line along the western and southern borders of the proposed solar array 
would need to be reduced in height to avoid shading of the panels. There are also 
some significant trees in this hedge line which would either needed to be pollarded or 
removed. This hedge line may be owned by the neighbouring landowner and cutting it 
back may need negotiation.  
 
Flooding is an important concern for this site. Any solar array would need to be 
mounted so as to keep sensitive equipment e.g. electrics away from flood water. An 
initial estimate suggests that this means that all sensitive aspects of the array would 
need to be at least 1.5m above ground level.  
 
The close proximity of an 11kV power line would allow reasonably easy access to a grid 
connection.  
 
Taking the above into account, it is estimated that the area available for a solar PV 
array is around 75m (running east to west) by 30m (running north to south); 2,250m2. 
 
 
 
 
 



Otley Renewable Energy Feasibility Study 

52 
 

10.2.2 Energy yield and indicative costs 
 

Energy yield 
As discussed in previous chapters, the output from any solar PV installation depends on 
orientation, tilt and overshadowing of the panels, irradiance yield (available solar 
radiation at the site), and the position of panels.  Due south is the best possible 
orientation for solar PV. With ground-mounted solar, panels can be installed to face 
directly south and at an optimum tilt.   
 
Indicative costs 
The Government have recently made radical changes to the FIT. Up to January 2016, 
the rate for ground-mounted solar PV was 3.08p/kWh. Currently (December 2016) it 
stands at 0.51p/kWh. Degression rates will hopefully remain steady, but it is possible 
that FIT rates could be reduced to zero. The FIT rate indicated for June 2017, 
assuming a planning application could be lodged in time, would mean ground-mounted 
PV getting a FIT rate of 0.42p/kWh (OFGEM, 2016a).   
 
From talking to community energy groups and installers, the export rate for electricity 
generated is around 5p/kWh via Power Purchase Agreements (PPAs), and if it’s 
possible to connect potential installations directly to an electricity user, such as a 
local business, then it may be possible to get price of around 8p/kWh. The price would 
be negotiated with the electricity user to provide a good price for them as well as a 
good return for investors.  
 
As mentioned in Chapter 9, ground-mounted solar PV installations have a bare area of 
ground between panel rows to avoid the rows shading each other. The width between 
the midpoint of one panel row and the midpoint of the next is taken as 8m. This 
applies to each of the three sites covered in this Chapter. Thus, taking Gallows Hill as 
an example, the ground area available is estimated as 2,250m2 but the surface area of 
the 600 panels covers 1,200m2.   
 
Land area available for a solar PV array 2,250m2 

Estimated number of 0.25kW PV panels 600 

Estimated power rating 150kW 

Estimated annual output26 133,000kWh 

Estimated cost27 £108,800 

 

With feed-in tariff level of 0.42p/kWh and export at 5p/kWh 
Cost of system £108,800 
Maintenance cost/year £1,500 
Income from export at 5p/kWh £6,650 
FIT at 0.42p/kWh £558.60 
Payback 15 years 

                                            
26 This figure assumes that all shading issues have been resolved.  Output calculated using PV 
Estimation Tool (Europa, 2016) 
27 This includes an estimated grid connection cost (Northern Powergrid, 2016).  See Appendix A 
for details 
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With feed-in tariff level of 0.42p/kWh and export at 8p/kWh 
Cost of system £108,800 
Maintenance cost/year £1,500 
Income from export at 8p/kWh £10,640 
FIT at 0.42p/kWh £558.60 
Payback 9.7 years 

 
Selling the electricity from this installation straight to power companies via PPAs at 
5p/kWh is not financially viable. Selling the electricity via direct connection to a 
business where it may be possible to get 8p/kWh would give a much better financial 
return.  
 
The nearest business that could take the electricity via a PPA is Stephen H. Smith’s 
Garden Centre and Restaurant. This is located about 100m to the south of the 
proposed array. Factors affecting this possibility are whether or not this business 
would want to connect, how much they currently pay for their electricity, how much 
electricity they use and possible higher connection charge. It might make more 
economic sense for this business to pursue installation of solar PV of the roofs of the 
buildings. Roof mounted solar, throughout most of 2017, has a FIT of around 4p/kWh; 
nearly ten times that of ground mounted solar.  This is something that a future Otley 
Energy Group could explore along with approaching other businesses in Otley with 
suitable roofs that would want to be part of a community wide project.  
 
10.3 Bridge End Cattle Market 
 
10.3.1 Site overview 
 
This brownfield site is a former cattle market that closed in 2000. It’s within the Otley 
Conservation Area, so care would need to be taken to install sufficient hedgerow 
screening to reduce the visual impact.  Installation of solar PV is often a good use of 
brownfield sites. 
 
Map 3: Location of the suggested solar PV array, outlined in red, at the former 

Cattle Market 
 

 
Map provided courtesy of Otley Town Council under Public Sector Mapping Agreement license number 100054609 
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A footpath runs across the top of the site and this would either need to be avoided or 
moved and rerouted slightly north.  
 
This site floods regularly and care would need to be taken to ensure that all sensitive 
elements of an installation are placed higher than the level of predicted flood water. 
Initial estimations suggest a clearance of at least 1m. Some ground-mounted PV 
installers already install panels that are over 1m clear of the ground as part of their 
standard installations.  
 
This site is privately owned and it is usual for the landowner to get a share of the 
profits of a solar PV scheme, usually in the form of rent. This is open to negotiation 
with the aim of settling on a mutually beneficial arrangement.  
 
If this site is to be pursed for solar installation, the first port of call would be 
discussion with the landowner.  
 
10.3.2 Energy yield and indicative costs 
 
It is not clear where the grid connection point for this site could be. The average cost, 
used in the below calculations, may be an underestimate.  
 
Shading is not an issue for this site. There are a few trees to the south through to east 
which may grow to cause a shading issue in years to come.  
 
The area of this site available for a solar PV array is estimated as 88m (running SW to 
NE) by 48m (running NW to SE) giving an area of 4,224m2. 
 
As this site runs NE to SW, solar panel rows would not by installed in line with the 
boundary, but would run east to west, with panel rows being of varying length, across 
the site.  
 
Land area available for a solar PV array 4,224m2  

Estimated number of 0.25kW PV panels 958 

Estimated power rating 240kW 

Estimated annual output28 212,000kWh 

Estimated cost29 £168,200 

 
 
 
 
 
 
 

                                            
28

 Europa, 2016 
29 This includes an estimated grid connection cost (Northern Powergrid, 2016).  See Appendix A 
for details 
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With feed-in tariff level of 0.42p/kWh and export at 5p/kWh 
Cost of system £168,200 
Maintenance cost/year £2,400 
Annual rent to landowner30 £800 
Income from export at 5p/kWh £10,600 
FIT at 0.42p/kWh £890.40 
Payback 20.3 years 

 
With feed-in tariff level of 0.42p/kWh and export at 8p/kWh 
Cost of system £168,200 
Maintenance cost/year £2,400 
Annual rent to landowner31 £800 
Income from export at 8p/kWh £16,960 
FIT at 0.42p/kWh £890.40 
Payback 11.5 years 

 
With finances as they currently are, this site would only be viable for ground-mounted 
solar PV if the electricity were exported to a local business or other energy user large 
enough to require this volume of electricity.  
 
An electricity output of 212,000 kWh per year is equivalent to the electricity usage of 
around 64 average homes. Arranging connection to this many local houses would be 
difficult and arranging contracts with multiple individual properties, impractical.  
The nearest sizable electricity users are St. Joseph’s Primary School and the police 
station; both are on the opposite side of the river. For each of these buildings, it may 
well make more sense to have roof-mounted solar PV installed. Again, these are 
options that an Otley Community Energy group could pursue32.  
 
Of the sites explored in this chapter, Bridge End Cattle Market, seems a good option, 
mainly due it being difficult to do much else with this brownfield site. Housing on the 
site, with the level of flooding it experiences, would be inappropriate. OTC or a future 
Otley Community Energy group could discuss this option with the landowner with a 
view to re-visiting this option in the next few years if the finances of grid-connected 
ground-mounted solar become more viable.  
 
10.4 Chevin Ridge Field 
 
10.4.1 Site overview 
 
For the purposes of this study, the site depicted on Map 4, is referred to as ‘Chevin 
Ridge Field.’ 
 
Map 4 shows the location of the suggested solar PV array, outlined in red. The position 
of an 11kV power line for grid connection is also indicated.  
 

                                            
30 This is open to negotiation. Estimated from Global Renewables UK: http://www.gr-
uk.co.uk/Solar-farm-land-needed Website visited November 2016. 
31 See above footnote. 
32 See Chapter 12 on Otley Solar Schools 
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Map 4:     Chevin Ridge Field site 
 

 
Map provided courtesy of Otley Town Council under Public Sector Mapping Agreement license number 100054609 

 
This site was originally explored under the assumption that the site belonged to LCC. It 
has since come to light that this site is in fact privately owned.  
 
This field appears to be currently used for animal grazing. Grazing, usually sheep, fits 
perfectly with ground-mounted solar PV. Sheep grazing helps to keep vegetation low 
around the panels, with the added bonus that the field is still agriculturally useful.  
The potential grid connection point is the 11kV power line as indicated on the above 
map. This is around 200m from the proposed array.  
 
In terms of visual impact, the local topography results in a certain amount of natural 
screening.  
 
As can be seen from the above map, the area marked out for the PV array is located 
towards the top north east corner of the field. This avoids unfavourable sloping at the 
western and southern sides of the field and shading on the western side of the field.  
Like the Cattle Market site, the site is privately owned and it is usual for the 
landowner to get a share of the profits of a solar PV scheme, usually in the form of 
rent. This is open to negotiation with the aim of settling on a mutually beneficial 
arrangement.  
 
If this site is to be pursed for solar installation, the first port of call would be 
discussion with the landowner.  
 
10.4.2 Energy yield and indicative costs 
 
Taking into consideration a number of factors, the area available for a ground-
mounted solar PV array is estimated as 14,250m2, comprising of an array measuring 
150m (running east to west) by 95m (running north to south). 
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Land area available for a solar PV array 14,250m2  

Estimated number of 0.25kW PV panels 3,300 

Estimated power rating 825kW 

Estimated annual output33 740,000kWh 

Estimated cost34 £554,300 

 

With feed-in tariff level of 0.42p/kWh and export at 5p/kWh 
Cost of system £554,300 
Maintenance cost/year £8,250 
Annual rent to landowner* £2,800 
Income from export at 5p/kWh £37,000 
FIT at 0.42p/kWh £3,108 
Payback 19 years 

 
With feed-in tariff level of 0.42p/kWh and export at 8p/kWh 
Cost of system £554,300 
Maintenance cost/year £8,250 
Annual rent to landowner35 £2,800 
Income from export at 8p/kWh £59,000 
FIT at 0.42p/kWh £3,108 
Payback 10.9 years 

  
With finances as they currently are, this site would only be viable for ground-mounted 
solar PV if the electricity were exported to a local business or other energy user large 
enough to require this volume of electricity production. 
 
The Chevin Country Park Hotel & Spa to the south of this site could theoretically take 
a proportion of this electricity.  Their electricity requirements would have to be 
determined to estimate how viable this would be.  If the hotel were interested in 
having solar generated electricity, a better option could be to install a ground-
mounted solar PV system much closer to the hotel, and re-size the system to fit the 
hotel’s requirements. This is a potential avenue to an Otley Community Energy Group 
to explore in the future.  
 
Feeding directly into the grid is the most technically viable option, but until the 
balance of the finances change, it is not financially viable.  
 
10.5 Conclusion 
 
With the current financial landscape, ground-mounted solar PV connected to the grid, 
exporting electricity to the grid, is not financially viable.  

                                            
33

 Europa, 2016 

34
 This includes an estimated grid connection cost (Northern Powergrid, 2016).  See Appendix A 

for details 
35 This is open to negotiation.  Annual rent estimated from Global Renewables UK, 2016 
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The price of solar panels continues to fall. Looking at various projects, the price of 
ground-mounted solar installations has fallen by about 50% in the last 5 years.  
 
If OTC or a future Otley Community Energy Group wanted to pursue such an 
installation, it would be well worth keeping an eye on the cost balance over the next 
few years.  
 
The way to currently make ground-mounted solar PV financially viable is to connect it 
directly to an energy user. If the energy user in question has suitable roof space for 
solar PV, then that would be a better option. Where that’s not an option, ground-
mounted solar could work whereby the energy user buys the electricity from Otley 
Community Energy at around 8p/kWh instead of whatever they currently pay, possibly 
around 10 to 11p/kWh.  
 
Using Chevin Country Park Hotel & Spa as an example, it may be the case that the 
hotel buildings are shaded by surrounding trees, ruling out roof-mounted solar.  This 
would make ground-mounted solar PV, located a short distance from the hotel, an 
option. There are open fields as close as 50m to the hotel buildings. It may be worth 
the future Otley Energy Group contacting the Chevin Country Park Hotel & Spa to 
gauge their interest and to determine if they own any of the adjacent open fields.  
 
There are of course, numerous sites across Otley, where ground-mounted solar PV 
could work. Such a project ideally needs to involve an organisation that has a high 
electricity demand, where roof-mounted solar cannot be installed (for whatever 
reason), and that the organisation is within easy reach of an open field in which to 
install ground-mounted solar PV.  
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11 ROOF-MOUNTED SOLAR PV:  OTLEY LIBRARY 
 

11.1    Solar PV option 
 
Otley Library has a large roof area facing South-South-East (SSE). South facing roofs 
are ideal for solar PV. A SSE facing roof, under ideal conditions, will have 97% of the 
energy performance of a south facing roof.  
 
On the SSE facing roof area of Otley Library, a large rectangular solar PV array 
measuring 20m long by 6m wide (120m2) could be installed as illustrated below. 
 
Image 7:  Illustration of solar PV array on the SSE facing roof of Otley Library 
 

 
 
As the above image shows, there are other areas of this roof that could accommodate 
solar panels.  However, for the purposes of this study, the rectangular area shown 
above, measuring 20m by 6m, has been proposed.  
 
11.2     Energy yield 
 
11.2.1 Factors affecting energy yield 
 
The output from roof-mounted solar PV arrays at the library will depend upon the 
following: 
 

• Orientation, tilt and overshadowing,  
• Irradiance yield (available solar radiation at the site), and 
• Position of panels. 

 
11.2.2 Orientation, tilt and overshadowing 
 
Due south is the best possible orientation for solar PV.  However, a wide range of 
orientations are suitable for solar PV technology provided that the panels are mounted 
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at an angle or tilt.  The optimum tilt or angle for solar PV is 30 – 40 degrees for a south 
facing array in the UK.  Any angle between 15 degrees and vertical can be used.   
 
The orientation of the library is approximately 150 degrees or 30 degrees East of 
South.  The roof has a 30 degree sloping roof angle or tilt. 
 
Shading from surrounding trees or buildings is not an issue for the library. 
 
11.2.3 Solar PV data 
 
Solar PV data can be found in Appendix A. 
 
11.3      Energy performance  
 
A PV array with a rating of 15 kilowatt peak (kWp) and covering 120m2 of the library 
roof, would produce approximately 13,000 kWh of electricity per year.  This amounts 
to 13.4% of the total electricity consumption of the library. 
 
The library’s Display Energy Certificate indicates that the library has an annual 
electricity usage of 96,762.6 kWh.  
 
This PV array is likely to cost around £18,000.   
 
Feed-in tariff for solar PV 1 Jan – 31st March 2017 
Cost of PV array £18,000 
Amount saved from bill*/year £1,443 
Running/maintenance cost £120 
FIT at 4.32 p/kWh £562 
Payback 9.5 years 

*Assuming all electricity generated is used on-site. It may be the case that money would be 
generated via export of electricity rather than off-setting electricity usage by the library. This 
estimation assumes that electricity generated by the solar panels will continue to be used on 
site, even when the library is closed.  
 
The above cost estimations are sensitive to the price of the installation, changes to 
the FIT, and the price per kWh of electricity sold to the grid (if sold to the grid – 
currently at 4.91p/kWh).  
 
11.4      Planning considerations 
 
Roof-mounted solar panel installations do not usually require planning permission. 
However, as the library is within a Conservation Area, planning permission will be 
required.  
 
For other practical considerations facing solar thermal, visit Chapter 7. 
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11.5     Conclusion 
 
Solar PV will meet about 13.4% of the library electricity requirements. It would have a 
payback period of around 9.5 years. After this time, the FIT would generate an income 
of around £562 per year.  
 
Assuming that all electricity is used on site, an annual saving from the library’s 
electricity bill of around £1,443 can be achieved, at current electricity prices.   
 
Costs need to be monitored if installation is considered. FITs will continue to undergo 
degression, however costs of panels and installations are also likely to continue to fall.  
Planning permission will be required for solar PV on the library roof as it lies within a 
Conservation Area.  
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12 ROOF-MOUNTED SOLAR PV:  OTLEY SOLAR SCHOOLS 
 

12.1    Otley Solar Schools Project 
 
The idea of installing solar PV panels on schools is not a new idea.  In fact, until 
relatively recently, a solar schools project was in operation in the UK which took 
advantage of favourable FIT payments.36  Despite reductions in FIT payments for solar 
PV installations, some community organisations continue to roll out community solar 
schemes financed by community share offers e.g. Sheffield Renewables.37  On this 
basis, the feasibility of an Otley Solar Schools Project has been investigated. 
 
Schools are an important part of all communities.  As well as educating children, some 
schools are also open on evenings and weekends for adult learning. 
 
There are five primary schools in Otley owned by LCC:  
 

• Westgate Primary School  
• Ashfield Primary School  
• The Whartons Primary School  
• St Joseph’s RC Primary School  
• Otley All Saints CE Primary School  

 
Otley also has Prince Henry’s Grammar School which specialises in languages and is 
privately owned.  
 
Solar PV panels can be installed on suitable pitched (angled) roofs and flat roofs.  The 
illustration below shows one possible configuration of a frame-mounted solar PV 
installation on a flat roof.   
 
This report assumes that, unlike the illustration below, panels are installed with a 
more optimum tilt of 35 degrees with greater spacing between panel rows.  
 
12.2     Overview of Primary Schools 
 
Westgate Primary School already has solar PV panels installed on a pitched roof facing 
SSE. This school will not be examined further in this report. 
 
The remaining four primary school are all of similar construction, with a slight 
variation in size. 
 
Learning from the experience of Sheffield Renewables, it is wise to address one solar 
school at a time rather than try to tackle schools all at once.  On this basis, Otley All 

                                            
36 Solar Schools Project - Although this project closed on 15.09.2016, their website still contains lots of 
useful information:  http://www.solarschools.org.uk/ 

37 For more information on Sheffield Renewable’s Community Solar Programme, visit 
https://www.sheffieldrenewables.org.uk/projects/community-solar-pv/swinton-fitzwilliam-solar-
project/  Sheffield Renewables also have experience of community share offers to finance their 
community solar and hydro projects. 
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Saints CE Primary School has been explored as a case study for the solar schools 
project.   
 
Image 8:  Roof-mounted solar PV array at Greenpeace Head Office in London 
 

 
Photo Credit – Emily Reid, Greenpeace 

 
12.3     Otley All Saints CE Primary School 
 
12.3.1  Available roof area 
 
Otley All Saints CE Primary School mainly consists of several flat roof areas and one 
pitched roof area with a low angles of incline. The other primary schools (excluding 
Westgate Primary School) also have flat roof areas.  
 
The flat roof areas of All Saints, as well as the other schools, would be suitable for the 
installation of solar PV panels. These would perform well if mounted on frames to get 
an optimal tilt towards the sun. Being on flat roofs, these panels can be angled 
directly south.  
 
As shown in the aerial view of the school (see overleaf), there are a number of areas 
on the roof of Otley All Saints that could accommodate solar panels, avoiding obstacles 
e.g. ventilation equipment or roof lights.  The flat roof areas could accommodate 100 
solar PV panels, mounted on frames and set in rows, with rows totalling 100m in 
length.  Assuming that 0.25kW rated solar PV panels are used, 100 x 0.25kW solar 
panels would equate to a 25kW solar PV installation.   
 
Panel rows could vary in length with a horizontal depth of around 1.7m. Individual 
panels are 1m wide. Rows would need to be at least 2m apart in order to avoid shading 
each other.  
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Image 9:  Aerial view of Otley All Saints CE Primary School (Google, 2016) 
 

 
               
The roof area in the centre of the above image of Otley All Saints could accommodate 
approximately one-third of the solar PV installation. Estimating this square section 
using Google Maps, it measures around 10m by 10m. This would be enough to 
accommodate 30 panels set in 3 rows of 10 panels. A site plan of the school was 
supplied, but this was insufficiently detailed to allow measurement.  
 
If panels on frames are installed in line with the geometry of the building, this would 
result in an output loss of about 2%, as panels would be facing slightly away from 
south; about 10 degrees towards west.  Installing panels in line with roof edges and 
geometry would make for a neater installation and make it easier to accommodate the 
panel arrays, making a 2% loss in performance acceptable.38  
 
12.3.2     Energy yield:  Orientation, tilt and overshadowing 
 
Due south is the best possible orientation for solar PV.  However, a wide range of 
orientations are suitable for PV technology provided that the PV panels are mounted at 

                                            
38 Image 8 shows solar PV panels installed in line with the building geometry with a deviation 
from south of about 5 degrees.  
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a tilt.  The optimum tilt or angle for solar PV is 30 – 40 degrees for a south facing array 
in the UK.  Any angle between 15 degrees and vertical can be used.   
 
Shading from surrounding trees to the south east of the school are a potential issue. 
Installed solar PV arrays needs to be located as far northerly on the available roof 
areas as possible in order to avoid this potential shading. Should shading occur, it 
would be worth pollarding (removing the top of) these trees.  This study will assume 
that shading is not currently an issue.  
 
12.3.3     Solar PV data 
 
Solar PV data can be found in Appendix A. 
 
12.3.4     Energy performance 
 
A solar PV array with a rating of 25 kilowatt peak (kWp), a panel surface area of 
200m2, a footprint of approximately 170 m2 on the flat roof areas of Otley All Saints, 
and a performance loss of 2%, would produce around 22,000 kWh of electricity per 
year.   
 
Taking data from the school’s Display Energy Certificate39, the school’s annual 
electricity usage is 51,392 kWh/year.  
 
Electricity generated from the suggested solar PV array would contribute around 43% 
to the total electricity usage. 
 
12.3.5 Indicative costs 
 
This solar PV array is likely to cost around £30,000.  The tables below illustrate the 
costs and benefits assuming that, for the first table, all electricity is used on site, and 
for the second table, that electricity is exported over the summer holidays.  
 
Feed-in tariff for solar PV 1 Jan – 31st March 2017 
Cost of PV array £30,000 
Amount saved from bill*/year £1,650 
Running/maintenance cost £120 
FIT at 4.32p/kWh £950 
Payback 12.1 years 

*Assuming all electricity generated is used on-site. 

 
Feed-in tariff for solar PV 1 Jan – 31st March 2017 
Cost of PV array £30,000 
Amount saved from bill*/year £1,368 
Income generated from export** £185 
Running/maintenance cost £120 
FIT at 4.32p/kWh £950 
Payback 12.6 years 

                                            
39 Otley All Saints CE Primary School Display Energy Certificate provided by Julia Timmins, 
School Administrator at Otley All Saints CE Primary School. 
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*Assuming all electricity generated is used on-site during term time.  
**Assuming all electricity generated over the 6 week summer holiday is exported.  

 
The above cost estimations are sensitive to the price of the installation, changes to 
the FIT, and the price per kWh of electricity sold to the grid (if sold to the grid – 
currently at 4.91p/kWh).  
 
12.3.6     Planning considerations 
 
Roof-mounted solar panel installations do not usually require planning permission. 
However, as these panels would be frame-mounted, standing around 1m tall on the 
roof areas, planning permission will probably be required.  
 
It is always worth consulting the local planning authority before any project goes 
ahead. 
 
For other practical considerations for solar PV installations, see Chapter 7. 
 
12.4    Prince Henry’s Grammar School 
 
12.4.1  Available roof area and energy yield 
 
Prince Henry’s Grammar School has five main flat roof areas available for solar PV 
arrays as shown in Image 10.   
 
The lower school, not shown on Image 10, has pitched roof areas that may be suitable 
for solar PV.  The pitched roof areas offer a smaller surface for solar PV panels than 
the flat roof areas.  The most suitable pitched roofs, with a close to southerly 
orientation, are along the most southerly edge of lower the school.  However, these 
roofs are bordered by trees which may result in the shading of any solar installations. 
Additionally, the lower school is in the Conservation Area, which would have an extra 
impact on any proposed solar panel installation.  
 
For the purposes of this study, the solar PV assessment of Prince Henry’s Grammar 
School will focus on the flat roof areas of the school outside the Conservation Area.  
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Image 10:  Study roof areas on Prince Henry’s Grammar School (Google, 2016) 
 

 
 
 
In the absence of data on building dimensions, rough measurements have been 
extrapolated from Google Maps (Google, 2016). These estimations err on the side of 
caution:  
 

• Roof 1 – 50m x 12m 
• Roof 2 – 10m x 50m 
• Roof 3 – 12m x 20m 
• Roof 4 – 20m x 30m 
• Roof 5 – 10m x 20m 

 
For the illustrative purpose of this study40, this study has examined a 100kW solar PV 
installation on the flat roof areas of the school.   
 
A 100kW solar PV array would require 400 x 0.25kW solar PV panels in rows, mounted 
on frames, totalling 400m in length.  
 
In the absence of definitive measurements:  
 

• Roof 1 should be able to accommodate 4 rows of panels, each row being 50m in 
length and consisting of 50 panels per row. Rows would need to be at least 2m 
apart in order to avoid shading each other. There appear to be other structures 
on this roof that need to be avoided.  

 
• Roof 2 should be able to accommodate 16 rows of panels, each row being 10m 

in length and consisting of 10 panels per row. Again, rows would need to be at 
least 2m apart in order to avoid shading each other. 

                                            
40 As an example of what’s possible (for illustrative purposes only; without actual data) 
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• Roof 3 should be able to accommodate 4 rows of panels, each row being 10m in 
length and consisting of 10 panels per row. 

 
This suggested configuration would amount to a total of 400 panels with a total 
installed capacity of 100kW. 
 
It would be possible to install additional panels on Roof 3 as well as utilising available 
space on Roof 4 and Roof 5.  
 
As with Otley All Saints Primary School, if panels on frames are installed in line with 
the geometry of the building, this would result in an output loss of about 2% as the 
panels would be facing slightly away from south; about 10 degrees towards east.  
Installing panels in line with roof edges and geometry would make for a neater 
installation and make it easier to accommodate the panel arrays, making a 2% loss in 
performance acceptable.   
 
Overshading does not appear to be a significant problem for the roof areas 1-5.  Roof 1 
and Roof 3 may be subject to shading from the adjacent roofs at their western ends. 
Solar panel rows would need to be inset to avoid this shading, if shading occurs.  
 
12.4.2  Solar PV data 
 
Solar PV data used in this assessment can be found in Appendix A. 
 
12.4.3 Energy performance  
 
A PV array with a rating of 100 kilowatt peak (kWp) with a panel surface area of 800 
m2, a footprint of approximately 680 m2 on the flat roof areas of Prince Henry’s 
Grammar School and a performance loss of 2%, could produce around 88,800 kWh of 
electricity per year.   
 
Taking data from the school’s Display Energy Certificate41, the school’s annual 
electricity usage is 675,527 kWh/year.  
 
Electricity generated from the suggested solar PV array would contribute around 13% 
to the total electricity usage. 
 
12.4.4 Indicative costs 
 
This PV array is likely to cost around £110,000. The tables below show costs and 
benefits assuming that, for the first table, all electricity is used on site, and for the 
second table, that electricity is exported over the summer holidays.  
 
 
 
 
 

                                            
41 Photograph of EPC taken ahead of meeting with Marc Burrow, Building Manager at Prince 
Henry’s Grammar School, on 14th Nov. 2016. 
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Feed-in tariff for solar PV 1 Jan – 31st March 2017 
Cost of PV array £110,000 
Amount saved from bill*/year £8,880 
Running/maintenance cost £150 
FIT at 1.99p/kWh £1,767 
Payback 10.5 years 

*Assuming all electricity generated is used on-site. 
 
Feed-in tariff for solar PV 1 Jan – 31st March 2017 
Cost of PV array £110,000 
Amount saved from bill*/year £7,363 
Income generated from export** £745 
Running/maintenance cost £150 
FIT at 1.99p/kWh £1,767  
Payback 11.3 years 

*Assuming all electricity generated is used on-site during term time.  
**Assuming all electricity generated over the 6 week summer holiday is exported.  
 
An installation of the proposed size of 100kW receives a FIT of 1.99p/kWh. If this 
installation were reduced in size to 50kW, it would receive the higher FIT rate of 4.32 
p/kWh.  The table below is included for comparison between the two options. All 
other figures have been kept equal.  
 
Feed-in tariff for solar PV 1 Jan – 31st March 2017 
Cost of PV array £55,000 
Amount saved from bill*/year £4,440 
Running/maintenance cost £150 
FIT at 4.32p/kWh £1,918 
Payback 8.9 years 

*Assuming all electricity generated is used on-site. 
 
The above cost estimations are sensitive to the price of the installation, changes to 
the FIT, and the price per kWh of electricity sold to the grid (if sold to the grid – 
currently at 4.91p/kWh).  
 
12.4.5  Planning considerations 
 
Roof-mounted solar panel installations do not usually require planning permission. 
However, as these panels would be frame-mounted, standing around 1m tall on the 
roof areas, planning permission will probably be required.  
 
It is always worth consulting the local planning authority before any project goes 
ahead. 
 
For other practical considerations for solar PV installations, see Chapter 7. 
 
12.5 Conclusion 
 
An Otley Solar Schools Project would be a good way of involving the pupils (and their 
parents) with renewable energy and engaging them on the issues of energy use and 
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climate change.  Schools, being at the heart of a community, make a good focus for a 
Community Renewable Energy Project, should this avenue be pursued.  
 
This assessment has shown that solar PV arrays on both schools have favourable 
paybacks.  Once the systems have paid for themselves, the FIT would generate annual 
income streams for the schools (for the duration of the FIT payment). 
 
A solar PV array will meet about 43% of Otley All Saints CE Primary School’s electricity 
requirements.  The installation would have a payback period of around 12 years.  This 
payback would only be extended by about 6 months if electricity is exported to the 
grid during the summer holidays.  After the payback period, the FIT would generate an 
income of around £950 per year.   
 
Assuming that all electricity is used on site for Otley All Saints CE Primary School, an 
annual saving from the school’s electricity bill of around £1,650 can be achieved, at 
current electricity prices.  Assuming electricity is exported to the national grid during 
the summer holidays, this saving reduces to £1,553.  Additionally, income would be 
generated from electricity export at £185 per annum.  
 
For Prince Henry’s Grammar School, the suggested solar PV array would meet around 
13% of electricity demand with financial payback of around 10 years. Again, this 
payback is extended by around 9 months if electricity is exported during the summer 
holidays. After the payback period, the FIT would generate an income of around 
£1,767 per year.  
 
For Prince Henry’s Grammar School, the annual saving is around £8,880 from the 
school’s electricity bill, reducing to £7,363 if electricity is exported during the summer 
holidays. Additionally, if electricity is exported over the summer holidays, income 
would be generated from electricity export at around £745 per annum.  
 
Reducing the size of the installation on Prince Henry’s Grammar School from 100kW to 
50kW would mean the school receiving a higher FIT rate; from 1.99 p/kWh for a 100kW 
system to 4.32 p/kWh for a 50kW system.  The payback periods for each option differ 
by only around 1 year.  After the payback period, the annual saving on the electricity 
bill is around £8,880 for the 100kW system.  For a system half the size (50kW), the 
annual saving is also halved.  The 100kW system represents better value for money.  
 
Planning permission is likely to be required for both roof-mounted solar PV arrays on 
each school as the panels will stand proud of the roof.  
 
Costs need to be monitored if installations are considered. FITs will continue to 
undergo degression, however costs of panels and installations are also likely to 
continue to fall.  
 
Funding opportunities come and go and these need to be monitored42.  
 
An Otley Solar Schools Project could be rolled out to the other primary schools in 
Otley. 

                                            
42 Funding opportunities are outlined in Chapter 15. 
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Although a solar PV assessment of other primary schools in Otley hasn’t been 
undertaken as part of this study, the Otley All Saints case study could be applied to 
the other primary schools as these flat roofed schools are broadly similar in terms of 
the roof area available for installation. If the other primary schools assume a solar PV 
installation of 25kW and assuming that all costs are equal, they can work out the costs 
and benefits of such a system for their school by: 
 

• Checking their Display Energy Certificate to find the kWh/year electricity 
usage, 

• Feed this figure into the above calculations to work out the costs and benefits 
of a 25kW solar PV installation for their school.  

 
Alternatively, a feasibility study of the school could be undertaken by an external 
provider. 
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13 COMMUNITY WIND POWER  
 
13.1 Utilising the power of the wind 
 
People have harnessed the power of the wind for many centuries. Traditionally, 
windmills converted the energy from the wind into mechanical power for grinding 
grain and pumping water. Modern turbines are more commonly used to generate 
electricity.  Using aerodynamic forces and rotating shafts, the turbines convert the 
energy in moving air into a useful power source. 
 
There are two main types of wind turbines: 

• Horizontal axis wind turbine (HAWT) – this design of turbine is more common 
with three blades (like a propeller), a vertical rotor, horizontal shaft and a 
mechanism to ensure that the turbine always points in the direction of the 
wind,  
 

• Vertical axis wind turbine (VAWT) – Although this design is less common, VAWTs 
have a vertical shaft and the blades revolve in a horizontal direction. 

 
Image 11:  Horizontal and vertical axis wind turbine illustration (BWEA, 2006)  
 

 
 
A single wind turbine can supply power from a few watts (W) (typically used to charge 
boat or caravan batteries) to megawatt (MW) capacity turbines. To increase the power 
output, wind turbines can also be grouped together in clusters or wind farms.  In the 
urban environment, there is potentially a large wind resource which can be harnessed 
using small to medium scale wind turbines mounted on masts (free standing) or micro 
or small-scale wind turbines mounted on buildings (roof-mounted).  Roof-mounted 
wind turbines typically start at 0.5 kW. 
 
13.2 Energy yield 
 
13.2.1 Factors affecting energy yield 
 
Although there is a potentially large wind resource available within upland rural areas, 
the option to install a wind turbine requires careful examination of the wind resource 
available at the site.   
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The available wind resource is influenced by the following factors: 
 

• Average wind speed, 

• Wind direction, obstacles and turbulence. 
 
In turn, the above factors are affected by the local topography (natural and built 
environment), the proximity and size of obstacles (large buildings, trees etc.) to the 
site especially those located within the prevailing wind direction, and the height and 
location of the wind turbine(s).   
 
Other site specific considerations, which include visual impact, noise, shadow flicker, 
early community consultation and planning permission, will be addressed later in this 
Chapter.  
 
13.2.2 Investigating the options 
 
The installation of a wind turbine in Otley requires careful consideration as it contains 
Sites of Special Scientific Interest (SSSIs), Local Nature Reserves, Scheduled Ancient 
Monuments and Listed Buildings.   
 
An initial assessment of Otley and the available wind resource identified three areas 
for a possible wind turbine development.  The three sites are located along Chevin 
ridge along the southern boundary of Otley and are Council owned (either by OTC or 
LCC).  As the focus of this study is assets under ownership of OTC in the first instance, 
the Gallows Hill Nature Reserve was also considered. 
 
In summary, this study has focused on the following four areas for possible wind 
turbine development as shown on Map 5: 
 

• Location 1 – Miller Lane Gate 

• Location 2 – Beacon Hill 

• Location 3 – Chevin Trig Point 

• Location 4 – Gallows Hill Nature Reserve 
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Map 5: Possible wind turbine locations  
 

 
Map provided courtesy of Otley Town Council under Public Sector Mapping Agreement license number 100054609 

 
 
13.2.3 Wind resource: Estimating annual average wind speed 
 
There is an on-site wind speed measuring device at Leeds Bradford Airport. However, 
in the absence of on-site annual wind speed measurements for the specific potential 
turbine locations, an initial estimation of average wind speed has been obtained using 
the RenSMART Wind Speed Estimation Tool (RenSMART, 2016).  The wind speed data 
used within this tool comes from the NOABL database. 
 
The results of the average wind speed assessments for Otley are provided in Table 4. 
 
As shown in Table 4, the initial assessments suggests good average annual wind speeds 
for the Chevin ridge area. For the purposes of this study, annual wind speed data has 
been used and losses for turbulence have been deducted, where appropriate.   
 
As it is difficult to accurately predict wind speed, one option would be to install an 
anemometer or wind logger to accurately measure wind speed for at least one whole 
year. 
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Table 4: Annual wind speed assessment 
 

Location 

Wind speed 

(measured in metres per second (m/s) or miles per hour (mph)) 

at specified height above ground level (agl) 

10m agl 25m agl 45m agl 

m/s mph m/s mph m/s mph 

Chevin – 
Miller Lane 
Gate – 1* 

5.5 12.3 6.2 13.9 6.7 
 

15.0 
 

Chevin – 
Miller Lane 
Gate – 2* 

6.9 15.4 7.4 16.6 7.7 
 

17.2 
 

Chevin – 
Miller Lane 
Gate 
Average 

6.2 14.0 6.8 15.25 7.2 16.1 

 
Beacon Hill 
 

5.2 11.6 6.0 13.4 6.5 14.5 

 
Chevin Trig 
Point 
 

5.2 11.6 6.0 13.4 6.5 14.5 

 
Gallows Hill 
Nature 

Reserve 
 

4.0 8.9 4.7 10.5 5.3 11.9 

*The Miller Lane Gate location falls near the boundary between 2 wind speed measurement 
areas with different wind speeds. To improve modelling accuracy, these wind speeds have been 
averaged to provide a wind speed for this potential turbine location.  
 
13.2.4  Wind resource:  Wind direction, obstacles and turbulence 
 
Any wind turbine needs to have access to a good wind resource. Generally speaking, 
the further away from obstacles, such as buildings and trees, the better the average 
wind speed will be. As previously mentioned, wind monitoring takes place at or near 
to Leeds Bradford Airport. The data from this site indicates that the prevailing wind 
direction for Otley is west south west (WSW) (RenSMART, 2016b).  Any obstacles, 
especially those larger than the proposed height of the turbine, that are located 
within the prevailing wind direction, will make the available wind resource less 
predictable and more turbulent. 
 
Ideally, wind turbines should be elevated as high as possible to ensure smooth, 
uninterrupted air flow and therefore greater wind speeds. Turbulent winds affect the 
performance of wind turbines and also reduce their lifespan (wear and tear). Any 
turbulent air flow in the Otley area will be caused by large trees and buildings.   
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13.3 Site evaluation 
 
13.3.1 Turbine location 1 – Miller Lane Gate 
 
The Miller Gate location is 244m above sea level. As Map 6 shows, it has a good, open 
exposure to the prevailing WSW wind. This site has a good wind resource. There are 
low trees at around 15m in height around 150m to the south of this location which 
would cause some minor turbulence and slightly reduced wind speeds. It’s unlikely 
that these effects would be significant. If this option were to be pursed, further 
detailed modelling may be required as well as installation of an anemometer to check 
and confirm the wind resource.  
 
Map 6:  Turbine location 1 – Miller Lane Gate 
 

 
Map provided courtesy of Otley Town Council under Public Sector Mapping Agreement license number 100054609 

 
Visual impact is often a major concern with wind turbines.  A 45m wind turbine in this 
location would be highly visible across Otley.  Whether a wind turbine in this location 
is considered intrusive is subjective.  Early community consultation is therefore 
recommended for the Miller Gate Lane site so that the community/investors can 
consider the pros and cons of a community owned wind turbine in this location.  To 
reduce the visual impact, the turbine could be located on privately owned land, closer 
to York Gate, approximately 100m to 200m south of the suggested location. A future 
Otley Community Energy Group could liaise with the local land owner(s) to work out a 
suitable and viable financial arrangement. Locating the turbine closer to York Gate 
would bring it closer to The Royalty pub and Chevin Country Park Hotel and the 
turbine may also suffer from greater turbulence from nearby trees.  
 
Shadow Flicker 
Shadow flicker is always a potential issue with wind turbines. It is regarded as an issue 
in relation to its impact on properties. This occurs within 10 rotor diameters distance 
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of a wind turbine. For this turbine, this equates to a radial distance of around 270m 
from the turbine. As no properties occur within this radius, shadow flicker would not 
be an issue for residents.   
 
Noise 
Noise is another important consideration. The nearest properties which people may 
inhabit overnight are The Royalty pub and the Chevin Country Park Hotel. Noise is 
highly unlikely to be an issue for either of these two properties. Chevin Country Park 
Hotel has the added benefit of screening by trees which may screen out minor noise 
(as well as any visual impact).  
 
Planning permission 
A medium-scale 45m wind turbine in this location will require planning permission.  
Landscape and visual impact (zone of visible impact), ecology and noise will be 
important planning considerations. Other considerations include archaeology, shadow 
flicker, aeronautical issues, telecoms and TV reception issues. 
 
The proximity of Leeds Bradford Airport may well be an issue, but there are technical 
fixes to overcome any radar interference issues. Leeds Bradford Airport would be a 
statutory consultee for any planning application, and any Otley community energy 
group would need to negotiate with them. It may well be the case that the existing 
trees to the south provide sufficient or partial screening from radar.  
 
Another significant issue for this site is Knotties Stone. This Bronze Age carved stone is 
a Scheduled Ancient Monument. Care would have to be taken to keep all turbine works 
at a safe distance from the Knotties Stone. On visiting the site, the stone could not be 
located.  It was assumed that whoever looks after the stone has allowed it to become 
overgrown in order to protect it. The proximity of the turbine to this Schedule Ancient 
Monument will form part of the planning considerations. 
 
The land at this location is owned by LCC. It is hoped that any community owned wind 
turbine on this site would be viewed favourably by LCC and that the authority would 
be able to work well with OTC in pushing forward a mutually beneficial project. As the 
land is owned by LCC, the project should be open to discussion resulting in the project 
being more financially viable than a similar project on privately owned land.  
 
An initial approach to LCC confirmed that they would consider a pre-planning 
application request based on such a proposal (LCC, 2017). 
 
13.3.2  Turbine location 2 – Beacon Hill 
 
This location is owned by OTC. It has an elevation of 273m above sea level and has an 
excellent wind resource (see Table 4). Part of the site is a former quarry with very 
rugged terrain. Working in this terrain would add to the cost of any wind turbine 
installation (see Map 5).  
 
A plus point of this site is an easy grid connection about 150m to the south of the 
turbine location; on the far side of York Gate there as an 11kV pylon line.  
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On York Gate, there are three residential properties within 150m of a turbine located 
to the northern end of the area owned by OTC. This would limit the height of a wind 
turbine on this site. A 45m turbine on this site would impact negatively on these 
properties in terms of visual impact, potential noise and shadow flicker.  
 
To reduce the impacts of a wind turbine on neighbouring properties, smaller wind 
turbine options were explored.  Reducing the height of a turbine in this location would 
bring the turbine into conflict with surrounding trees in terms of turbulence and 
reduced wind speeds. This could be resolved by removing trees on Beacon Hill within a 
100m radius of the wind turbine (OpenEI, 2016).   
 
It is also important to note that wind turbines of different heights have radically 
different power ratings. For example, a 45m tall RRB turbine has a power rating of 
225kW, whereas a 20m Kingspan KW6 has a power rating of just 6.1kW (Kingspan, 
2016).   
 
Due to the site constraints outlined above, the siting of a wind turbine at Beacon Hill 
has not been evaluated further.  If in the future, the trees are removed from this site 
for any reason, this might be the time to re-visit the option of a small wind turbine.  
 
13.2.3 Turbine Location 3 – Chevin Trig Point 
 
The eastern part of Chevin Forest Park has a trig point on the ridge. See Map 5 for 
Turbine location 3, near this trig point. This site has an excellent wind resource, as 
shown in Table 4.  
 
Another favourable feature of putting a wind turbine in this location is the proximity 
of the grid connection. A turbine could be placed within 50m of the pylon line which is 
either 11kV or a 33kV pylon line.  
 
As with Turbine Location 1 at Miller Lane Gate, the land at Chevin Trig Point is owned 
by LCC.  Installing wind turbines43 on Council owned land can help to make community 
energy schemes more financially viable as it avoids negotiation with private 
landowners and provides a project that would be mutually beneficial to both LCC and 
OTC. With local authorities working together, on a project sited on land owned by one 
of the authorities, negotiation should be easier with regard to successfully taking a 
project through planning, and may avoid the rents paid to private land owners. A rent 
for having the turbine on Council owned land may still be charged, but this may be at 
a more favourable rate. 
 
The presence of large plantation trees on the site is an obvious obstacle to the 
installation of a wind turbine. However, the nature of this kind of forestry is timber 
removal and replantation.  From a site visit, a section of forest had indeed been 
felled, indicating regular forestry practice. The extent to which tree felling is planned 
is not clear in the Chevin Forest Management Plan.  It seems unlikely that trees would 
be felled to the extent required to accommodate a wind turbine. If trees are too close 
to a turbine, they will block the wind resource and cause extra turbulence.  

                                            
43 This also applies to other renewable energy installations such as large-scale ground-mounted 
solar PV arrays. 
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Another issue with Turbine Location 3 is the proximity of housing. The suggested site is 
within approximately 100m of residential properties. These properties are mainly 
farms to the south and south west of the potential turbine location. Properties directly 
to the south would not be effected by shadow flicker, however, noise and visual 
impacts may be deemed too great.  
 
Due to the proximity of residential properties and the continued presence of large 
trees along the ridge, a wind turbine at Location 3 has not been pursed any further. 
 
13.3.4 Turbine Location 4 – Gallows Hill Nature Reserve 
 
In the mid part of the nature reserve, the reserve broadens out with its southerly side 
being fairly open ground with few trees. This open area is the site considered for 
Turbine Location 4.   
 
OTC owns Gallows Hill Nature Reserve.  For the possible wind turbine scheme, this is 
an advantage in terms of the relative ease of putting an application through planning.  
It may also be a more financially viable option as profits from the scheme would not 
need to be shared with private land owners. 
 
This location has an easy grid connection with an 11kV (or 33kV) power line to the 
south of the site within 50m of the proposed turbine location.  
 
Turbulence from surrounding trees and to a lesser extent from the new houses at 
Garnett Wharfe would be an issue. This could largely be overcome by siting a wind 
turbine close to the low hedge on the WSW facing boundary as shown on Map 7. 
 
Map 7:  Turbine location 4 – Gallows Hill Nature Reserve 
 

 
Map provided courtesy of Otley Town Council under Public Sector Mapping Agreement license number 100054609 
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The main disadvantage of this site for a wind turbine is the low wind speed (see Table 
4). A wind turbine in this location is unlikely to be sufficiently productive to be 
financially viable. This is often the case for valley bottom locations for potential wind 
turbines. However, for purposes of illustration and comparison with Location 1, 
Location 4 at Gallows Hill Nature Reserve has been evaluated below.   
 
13.4 Community wind power option 
 
13.4.1 Selected site 
 
Based on the above evaluation of the wind resource in Otley and site specific 
constraints, this study has explored the opportunity of Turbine Location 1 – Miller Lane 
Gate – as a potential wind turbine location. 
 
However, as Gallows Hill Nature Reserve is owned by OTC, this study has also 
examined Turbine Location 4 to allow for financial comparison between the two sites.  
 
13.4.2 Turbine selection 
 
Using the best available data for the site and general discussions with wind turbine 
manufacturers and installers (including BWE, 2016; HOTT, 2016a; RRB Energy, 2016; 
and BWE, 2016), the following wind turbines have been considered: 
 

• 225kW horizontal axis RRB V27 wind turbine (RRB 225kW wind turbine) (RRB 
Energy, 2016), and 

• 225kW horizontal axis reconditioned Vestas V27 wind turbine (BWE, 2016). 
 
Both of these turbines are rated at 225kW. They are 3 bladed, horizontal axis turbines. 
Tower heights are 30m and rotor diameter is 27m. The total height to blade tip is 45m. 
 
13.4.3 Wind power cost and energy data 
 
The wind turbine cost and energy data used in the wind power assessment can be 
found in Appendix A.   
 
The cost estimations presented are given as guidance only and should not be 
considered as a guarantee.  Costs have assumed that the cost of grid connection is 
included. 
 
For any wind turbine installation, permission to connect to the national grid is 
required from the DNO.  It can take around 8 weeks to secure permission. 
 
13.4.4 Energy performance  
 
Turbine Location 1 
Taking into account the annual average wind speed, the estimated annual electricity 
generation of a 225kW wind turbine of 45m in height at Turbine Location 1 is 608,611 
kWh per year.  
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The electricity produced is enough to meet the annual electricity demands of around 
160 domestic properties.44  
 
Turbine Location 4 
For comparison, Turbine Location 4 at Gallows Hill Nature Reserve would produce an 
estimated 216,530 kWh per year. This is almost one third of the output of Turbine 
Location 1.  
 
The electricity produced is enough to meet the annual electricity demands of almost 
57 domestic properties.45  
 
13.4.5  Indicative costs 
 
The Government have recently made radical changes to the FIT. Up to March 2016, the 
rate for a 225kW wind turbine was 12.05p/kWh.  As of December 2016, it stands at 
3.92p/kWh.  Degression rates will hopefully remain steady, but it is possible that FIT 
rates could be reduced to zero.  
 
The FIT rate indicated for June 2017, assuming a planning application could be lodged 
in time, would mean a 225kW turbine getting a FIT rate of 3.88p/kWh (OFGEM, 
2016b).  The duration of FIT payments and the life span a wind turbine are both 20 
years.  
 
From discussions with community energy groups who own wind turbine(s) and wind 
turbine installers, the export rate for electricity generated is around 5p/kWh.  
 
Turbine Location 1: 
With feed-in tariff level of 3.88p/kWh 

Turbine New RRB 225kW 
turbine 

Reconditioned Vestas 

225kW turbine 

Cost of turbine £650,000 £280,000 

Running/maintenance cost £9,750 £8,400 
Income from export at 5p/kWh £30,430 £30,430 

FIT at 3.88p/kWh £23,614 £23,614 

Payback 14.7 years 6.1 years 

 
With feed-in tariff level of 0.00p/kWh 

Turbine New RRB 225kW 

turbine 

Reconditioned Vestas 

225kW turbine 

Cost of turbine £650,000 £280,000 

Running/maintenance cost £9,750 £8,400 

Income from export at 5p/kWh £30,430 £30,430 

FIT at 0.00p/kWh £0 £0 

Payback 31.4 years 12.7 years 

                                            
44 Based on an annual average domestic electricity consumption of 3,800 kilowatt hours (kWh) 
per year (DEIS, 2016) 
45 Based on an annual average domestic electricity consumption of 3,800 kilowatt hours (kWh) 
per year (DEIS, 2016) 
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Turbine Location 4: 
With feed-in tariff level of 3.88p/kWh 
Turbine New RRB 225kW 

turbine 
Reconditioned Vestas 

225kW turbine 
Cost of turbine £650,000 £280,000 
Running/maintenance cost £9,750 £8,400 
Income from export at 5p/kWh £10,827 £10,827 
FIT at 3.88p/kWh £8,401 £8,401 
Payback 69 years 26 years 

 
With feed-in tariff level of 0.00p/kWh 
Turbine New RRB 225kW 

turbine 
Reconditioned Vestas 

225kW turbine 
Cost of turbine £650,000 £280,000 
Running/maintenance cost £9,750 £8,400 
Income from export at 5p/kWh £10,827 £10,827 
FIT at 0.00p/kWh £0 £0 
Payback 604 years 115 years 

 
Operation and maintenance costs are taken as 1.5% of the initial cost of the new RRB 
turbine and 3% for the reconditioned Vestas turbine (WMI, 2016).   
 
The estimates above are given as guidance only and should not be considered as a 
guarantee.  For a greater level of certainty, it is recommended that on-site wind 
speed monitoring is undertaken for at least a year. 
 
Even under the best circumstances, the analysis has shown that a wind turbine in 
Location 4 will never pay for itself. A 45m tall 225kW turbine at this location can 
therefore be discounted.  
 
13.5 Other practical considerations  
 
Planning permission 
A community wind turbine on Turbine Location 1 will require planning permission and 
the submission of a pre-planning application request (LCC, 2017). 
 
Early community consultation 
Wind turbines, of various sizes and outputs, tend to be controversial.  To try to 
minimise controversy, early community consultation and involvement with the project 
is highly recommended.  If the community benefits, in some way, from the 
installation, this may help to increase its acceptance by local residents and the wider 
community. 
 
With other proposed wind turbine installations of similar size (and larger), there is 
evidence to show that public opinion (number of letters from supporters and objectors 
to the installation and media coverage) can influence whether Councillor’s support or 
oppose such developments. 
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Access 
Access is needed for (1) installation of the wind turbine, and (2) to carry out 
maintenance.  There are good access routes on site for a wind turbine installation at 
Turbine Location 1 - Miller Lane Gate.  
 
Insurance 
The wind turbine installation will need to be insured.     
 
Connecting to the national grid 
As mentioned earlier, permission must be sought from the DNO to connect single phase 
and multi-phase wind turbines (over 3.6 kW) to the national grid.  In some areas, the 
DNO will charge to process the application and may also charge if changes are required 
to your grid connection.  It is worth contacting your DNO to find out what charges are 
involved and the process for applying for permission to connect to the grid. 
 
Maintenance 
The maintenance of wind turbines is dependent upon the size, complexity, number of 
machines and access.  Typically, one day per year will be required.  If this option is 
pursued, it is worth checking with the manufacturer. 
 
Electrical checks  
Once the wind turbine and associated equipment has been installed it should be 
checked for electrical safety.  This cost could be absorbed by standard electrical 
reviews.  It is also recommended that the production or performance of the turbine 
system is checked on a regular basis.  This can be carried out by checking the 
electricity bills, taking meter readings and/or installing a monitoring system. 
 
Safety 
Safety is an important consideration.  Care will need to be taken to ensure that a wind 
turbine is correctly installed by an appropriately certified installer. 
 
13.6 Conclusion 
 
At Turbine Location 1, the above assessment has shown that the new RRB turbine 
doesn’t seem quite worth the investment, even with the FIT of 3.88p/kWh. The 
reconditioned Vestas turbine, with a FIT of 3.88p/kWh looks to be a good investment 
for a community energy group. Being an older, reconditioned turbine, there may be 
additional risks associated with wear and tear. This has partially been taken account 
of in the operation and maintenance costs. Even with zero FIT, the reconditioned 
Vestas still pays for itself in just over 12 years, at Turbine Location 1.  
 
Although a wind turbine at Location 1 is economically viable, it would be highly visible 
across Otley.  For the community of Otley, the visual impact of such a development 
may negate any financial benefit of a community owned wind turbine in this location.   
 
Even under the best circumstances, the above assessment has shown that a 45m tall 
225kW turbine at Location 4 in Gallows Hill Nature Reserve is not financially viable. 
 
The cost of onshore wind turbines has fallen dramatically over the last 20 years. The 
costs are still declining, but at a slower rate.  
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During a conversation with one installer, it was indicted that the price of new turbines 
may fall more significantly in the near future in response to the UK Government’s cuts 
to the feed-in-tariffs.  
 
If an Otley Community Energy Group were interested in wind power they would need 
to monitor the changes in financial pros and cons, and possibly wait for better 
financial circumstances. Various funding opportunities come and go, and gaining some 
of this funding could help make all the difference to a wind project (see Chapter 15).  
 
Under current and 2017 conditions, the reconditioned Vestas 225kW turbine looks like 
a reasonable financial proposition for Turbine Location 1.  
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14 FUTURE PROJECTS & AREAS OF INFLUENCE      
 
14.1 Future projects:  Additional solar PV opportunities 
 
Solar PV electricity generation has formed a large part of this study. This is partly 
because solar PV is very accessible, relatively cheap and therefore one of the most 
viable options for Otley.  
 
Should OTC or a future Otley Community Renewable Energy Group want to explore 
solar PV options further, there’s plenty of potential, including: 
 

• Liaising with/working with local businesses with suitable roof areas for solar 
PV such as Sainsbury’s, ASDA, Stephen H. Smith's Garden & Leisure, Lentoid 
Ltd, the buildings housing Argos, Yorkshire Trading Company and the hospital.  
 

• Solar installations on social housing: Where these are owned and operated by 
either OTC or LCC, it makes sense, where appropriate to install solar PV. This 
would cut the operators electricity bill, as well as generate income via the FIT. 
Examples of suitable roofs can be found at Myers Croft, adjacent to Station 
Road Allotments. 

 
• New housing estates: Two new estates are proposed for Otley. It would be 

worth talking to developers about energy efficiency and renewable energy 
options, such as solar PV panels, for the new buildings.  If any of the newly 
proposed estates include any social housing, those houses would be ideal 
candidates for increased energy efficiency and solar roofs, where appropriate.   

 
• Beacon Hill: If any future building development takes place at Beacon Hill, the 

design stage would be a good time to look at energy efficiency and renewable 
energy options such as a small roof-mounted solar PV array (for a better FIT 
rate) or ground-mounted PV panels.   

 
• Private housing stock: A brief look on Google Streetview shows dozens of 

private houses in Otley that have suitable roofs for solar PV (or solar thermal).  
A future community energy project could recruit homeowners to a bulk 
buy/installation scheme.  The more homes that could sign up to such a scheme, 
the better the deal between the energy group and installation company.  

 
• Otley Lido: Should the Lido reach a stage where it is being refurbished, that 

would be a good time to consider solar PV (or solar thermal) for the Lido roof.46   
 
14.2 Future projects:  Additional solar thermal opportunities 
 
Future solar thermal projects include: 
 

• Otley Lido: This was considered at an early stage of this report. It would be 
possible to provide partial heating to the pool water via solar thermal. Had the 
Lido refurbishment project been further along, this report might have included 

                                            
46 See Appendix B for energy efficiency and other renewable energy options for Otley Lido 
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a more detailed assessment. It may be the case that the lido has sufficient roof 
area available to accommodate solar thermal panels for pool heating.  
 

• Private housing stock: As already mentioned with solar PV, an Otley 
community energy group could recruit multiple local households to a bulk 
buy/installation solar thermal hot water panel scheme. 
 

14.3 Heat pumps 
 
14.3.1 Heat pump technology 
 
All heat pumps use the air, ground or water as a low temperature heat source.  The 
pumps are often likened to refrigerators in reverse.  Where fridges take heat from the 
fridge and release it out into the kitchen, heat pumps take the heat out of the air, 
ground or water (ponds, rivers etc.) and distribute it within the building.   
 
There are many different variations and applications of heat pumps.  However, they 
can be broadly divided into three main types: 
 

• Air source heat pumps (ASHPs), 
• Ground source heat pumps (GSHPs), and 
• Surface water source heat pumps (SWSHP). 

 
Typically, ASHP extract the heat in the air and deliver the heat as air or water for use 
in the building.  Air to air heat pumps are used for air-conditioning applications.   
 
GSHP use electricity to pump low grade heat from the ground via vertical boreholes or 
pipe loops buried in horizontal trenches into a heating system within a building.  The 
ground is a source of low grade heat that has a constant temperature of 5 to 10 
degrees Celsius.  Once GSHPs have been installed, they have no visual impact as the 
pipe work is hidden.   
 
SWSHPs take low temperature heat from water and transfer it into a building.  Once 
installed, SWSHP have no visible impact.  Further details on SWHPs can be found in 
Section 14.3.3.  Practical considerations facing heat pumps generally can be found in 
Appendix C.   
 
14.3.2    Ground and air source heat pump opportunities  
 
Ground and air source heat pumps were considered for both Otley All Saints CE 
Primary School and Prince Henry’s Grammar School.  In both cases, the boilers were 
relatively new (2+ years) and not in need of replacement.   
 
GSHPs ideally need some available adjacent land to install the ground-loop collectors, 
or sink the more expensive boreholes.  Most of the schools in Otley, with the exception 
of Westgate Primary School, have grassed land available for GSHP ground-loop 
collectors.  
 
Where there is no space for GSHPs and their collector loops, air source heat pumps 
(ASHP) can be considered.  Where these are utilised, the building that they are 
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installed on must be highly energy efficient to get the best performance out of the 
ASHP.  Westgate Primary School and the Civic Centre, if and when it is refurbished, 
could be potential candidates for ASHPs.  
 
Whenever a community building, or indeed any building connected to an Otley 
Community Energy Project, has its boiler replaced, that would be the time to consider 
heat pumps in all their forms47.  
 
RHI payments are available for heat pumps - It would be good to take advantage of the 
RHI whilst it is there! 
 
14.3.3     Surface water source heat pump opportunities on the River Wharfe and lakes 
 
Whilst the hydro power potential of the River Wharfe is being utilised by Wharfedale 
Hydropower Limited on the weir48, an opportunity exists to harness energy from the 
river to heat buildings in Otley. 
 
Harnessing energy from rivers, canals, lakes and even the sea presents an exciting 
opportunity to provide space heating, hot water and/or cooling to buildings. 
 
Surface water heat pumps (SWHPs) are largely unknown and underutilised in the UK.  
There are some examples of SWHPs in the UK but they are few and far between: 
 

• Kingston Heights, Surrey – 39 SWHPs in the River Thames supply underfloor 
heating and hot water to 137 residential departments (new build).  The system 
is due to expand to supply hot water, heating and cooling to a hotel and 
conference centre.  The total capacity of the system is 2.3 MW (CIBSE, GSHPA 
& HPA 2016), 
 

• Country estate with main house, staff accommodation and equestrian centre, 
Horsham, West Sussex – A SWHP using low grade heat energy from the estate’s 
own lake provides heating and hot water to Estate buildings.  The installed 
capacity of the SWHP is 86 kW (CIBSE, GSHPA & HPA 2016, 2016), 
 

• RNLI Lifeboat Stations utilise SWHPs of different kinds to heat the stations 
(CIBSE, GSHPA & HPA 2016, 2016), 
 

• The University of Glasgow’s Western Campus is to develop a water source heat 
pump using the River Kelvin to provide heat to feed the existing district heating 
network which will heat new buildings on the site of an old hospital.   

 
Along the River Wharfe in Otley, there is a dense mixture of land use mainly 
comprising of residential properties, business and commerce, and industry (with some 
parkland), mainly along the southern side of the river.  This concentration of buildings 
results in a dense heat demand.   
 

                                            
47 Including surface water heat pumps for buildings adjacent to the River Wharfe or one of the 
lakes in Otley  
48 See Chapter 5 
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Land and building ownership along the River Wharfe is largely privately owned 
although some sites are owned by LCC: 
 

• Primary School adjacent to the River Wharfe, 
• Otley Lido next to the weir, and 
• Ashfield Works. 

 
There are also 5 lakes in Otley that could be utilised if there is a demand for heating 
onsite or nearby: 
 

• Three lakes including Western Water, home of Otley Sailing Club, which formed 
Hanson’s Bankend sand and gravel quarry (YGS, 2013), and  

• Two Knotford Lagoons off the Old Pool Road. 
 
A SWHP system could heat Otley Sailing Club (using Western Water).  Newall Hall, a 
Grade II Listed Building, and its neighbouring buildings overlook the large lake next to 
the former Cattle Market.  These buildings could be heated by a SWHP submerged in 
the large lake. 
 
As identified above, SWHPs can be used to heat existing buildings and new buildings as 
well as providing hot water and cooling.  As with any heat pump technology, it is often 
easier (and cheaper) to incorporate the technology into the design and construction of 
new energy efficient buildings.  For a series of new buildings, there may be an 
opportunity to consider a mini district heating network supplying heat to the buildings 
from the SWHP. 
 
Initial estimations indicate that the water source heat potential of the River Wharfe is 
2,400 – 3,800 KW (heat capacity) DECC, 2016).  With such a large potential resource, 
this is worth further exploration.   
 
A surface water abstraction licence would be needed from the EA for any SWHP 
systems on the River Wharfe and other water courses in the Parish.   
 
Summary & Recommendation 
There are a wide variety of SWHP applications and options within the community of 
Otley. To assess the feasibility of SWHPs in Otley, specific buildings/locations would 
need to be identified and data collected on existing buildings e.g. thermal efficiency, 
annual heating demands, occupancy patterns etc.  For new buildings, building design 
details and energy modelling would be needed.  On this basis, further examination of 
SWHPs in Otley is beyond the scope of this study.   
 
In order to fully and correctly size a SWHP system or number of systems for the River 
Wharfe at Otley and the lakes, it is recommended that a detailed feasibility study in 
line with the SWHP Code of Practice49 is undertaken in order to: 
 

• Determine the scope of the study i.e. the exact number and location of 
buildings to be heated by the system, annual heating demands, occupancy 
patterns etc., 

                                            
49 CIBSE, GSHPA & HPA 2016, 2016.   
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• Assess the environmental impacts and benefits, 
• Determine the most suitable surface water source(s), heat pump location, and 

water abstraction and discharge, 
• Determine what permissions are needed to access the water, 
• Correctly size the system taking into account peak and seasonal heating and 

cooling demands of each building (actual energy data per building or using 
estimates/benchmark data), 

• Select the most appropriate heat pump system, 
• Assess the financial viability of the scheme, 
• Identify and analyse risks and conduct a sensitivity analysis. 

 
14.4 Biomass energy opportunities 
 
14.4.1  Biomass energy 
 
During photosynthesis, green plants convert solar energy into chemical bonds in 
organic molecules.  The solar energy stored in biomass or plant matter can be 
extracted and converted in useful forms of energy including heat and power.  Solar 
energy can be recovered from any land and aquatic plant and organic waste. 
 
Biomass can be derived from a wide range of sources: 

• Energy crops such as short rotation coppice (SRC) or elephant grass, 
• Agricultural residues, 
• Forestry and arboriculture residues, 
• Organic municipal and industrial waste, and 
• Animal and human waste. 

 
Before the Industrial Revolution, biomass, in particular wood fuel, was used for 
heating, lighting and cooking.  During the Industrial Revolution, the widespread 
exploitation of fossil fuel resources replaced the use of biomass.  However, with 
modern advances in energy conversion technologies combined with the need to reduce 
carbon dioxide emissions, applications of biomass now include space and hot water 
heating, cooling, electricity generation and liquid fuel for transportation purposes. 
 
There are a number of benefits from using wood as a fuel source including: 
  

• If any wood that is harvested is replanted (sustainable management of the 
resource), the wood is regarded as ‘carbon neutral,’ 

• Energy crops such SRC can help to improve biodiversity if properly managed,  
• Clean waste wood can be reused as biomass fuel, 
• Wood fuel prices can be guaranteed for up to 5 years which offers energy 

security (provided that prices don’t fall over the same period).  By using local 
suppliers, you are more in control of energy use and less dependent on 
traditional heating sources and companies e.g. natural gas suppliers.  
Additionally, you can enter into annual long term contracts with local suppliers 
ensuring fixed prices and security of supply. 

 
However, there are important considerations facing the utilisation of biomass 
including: 
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• Designated storage area needed within or very near to the point of use, 
• Regular supply of local fuel is needed, 
• If biomass is transported over 20 miles from source to the boiler, the carbon 

neutrality of the scheme is affected.   
 
Wood chip, wood pellets and logs are the three main forms of biomass.  The use of 
logs for heating can be more demanding than using wood chip or pellets as the boilers 
require regular feeding.  There are pros and cons associated with the different fuels.  
For further details, see Appendix C. 
 
14.4.2  Community heating schemes 
 
In the UK, there are a small number of community heating schemes utilising locally 
harvested and dried wood fuel.  Some of the reasons cited for the limited uptake of 
community heating projects is the change in behaviour needed as people are 
responsible for their own fuel and difficulties setting up heat sale contracts.  For a 
community such as Otley, there may be opportunities in the future to consider utilising 
local wood resources for heating purposes on a building by building basis.  On a larger 
scale, a community district heating network could only be viable for new build in the 
community due to the costs involved in installing and connecting buildings to a district 
heating network.  Plus there would need to be sufficient storage for the operation of 
the plant and secure, long term energy supply. 
 
There may be opportunities for biomass for heating within Otley, sourcing wood fuel 
from the following locations: 
 

• Chevin Forest Park - From available data and information, it is difficult to see 
if Chevin Forest Management Plan considers an option of harvesting wood for 
biomass.  Additionally, there seems to be insufficient data in the plan to 
estimate volume of potential wood/biomass production.  Working with the 
Friends of Chevin Forest and other forest admins could identify how much wood 
might be available for use as biomass in the Otley area.  It could be the case 
that an area of the park is given over to biomass production for use in Otley.  
Locally harvested and dried wood fuel could be used by Otley residents who use 
solid fuel stoves. Care needs to be taken that biodiversity within the woodland 
is protected. 
 

• Gallows Hill Nature Reserve - The same applies as for Chevin Forest Park 
above.  
 

• Bridge End Cattle Market - This site could be given over to biomass 
production. It would be reasonably straight forward to plant willow on this site. 
The old concrete floor structures may need to be broken up to allow planting of 
willow. There may be several sites in Otley where willow plantation could be 
considered. This may also help flood management. 
 

The use of biomass in Otley may have implications in terms of air quality.   
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Any biomass option also needs to consider biodiversity. New willow plantations could 
create space for wildlife.  Areas of biomass production could be managed in ways to 
maximise biodiversity on site.  
 
14.5 Areas of influence 
 
14.5.1 Quick reference tables  
 
A desk-based study of the assets owned by OTC, LCC and other sizable sites in Otley 
(under private ownership) was conducted as part of this study.  Each asset was 
assessed for its potential for energy efficiency improvements (where applicable) and 
renewable energy potential.   
 
A number of quick reference tables of selected sites have been produced for OTC to 
use when seeking to influence the uptake of sustainable energy practices e.g. at the 
Civic Centre.  The quick reference tables are located in Appendix B.   
 
14.5.2 River Wharfe - Downstream weir (outside the study area) 
 
There is a weir downstream of the one in the centre of Otley which has been excluded 
from this study as it is located outside of the Otley Parish Boundary.  This weir is 
located downstream, about half a mile before Pool in Wharfedale, where the river 
runs adjacent to the A659.  Marton Mills is near the weir and was probably the original 
user of the water diverted from the weir.  
 
Unless a hydro power project already exists on this weir, it is worth considering as a 
future project.  The available flow and available head could be estimated to 
determine the hydro potential at the site.  If there is a viable hydro resource, this is a 
project that could involve collaborate partnerships with the neighbouring Parish 
Council and LCC. 
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15. NEXT STEPS 
 
15.1 Energy Group 
 
So where do you go from here? 
 
As you can see, there are a lot of different options available in Otley for community 
energy schemes as well as individual involvement e.g. per household. 
 
As mentioned in Chapter 6, a good way to start is to form an Energy Group and learn 
from the experience of others. 
 
A community energy group can be a powerful force for change. All they really need to 
get started is a small number of dedicated people and community champions. Many 
existing groups use social media to reach out into and connect with the local 
community. Facebook groups and Twitter profiles can be very useful tools.  
 
15.2 Resources 
 
There are now there are many valuable resources available online to help community 
energy groups on their way to becoming a Community Enterprise and spearheading 
community-led/owned sustainable energy projects.  The ones listed below are useful 
starting points50: 
 

• Community Energy England:  http://communityenergyengland.org/  

• Community Energy Hub:  http://hub.communityenergyengland.org/  

• Plan Local - http://www.planlocal.org.uk/  

• Shared Ownership of Renewable Energy Systems - http://www.sco-res.uk/  

• Solar Schools Project - Although this project closed on 15.09.2016, the website 
contains lots of useful information:  http://www.solarschools.org.uk/  

Other useful websites include: 
 

• Microgeneration Certification Scheme – 
http://www.microgenerationcertification.org/  

• Energy Saving Trust - http://www.energysavingtrust.org.uk/  

• Carbon Trust - https://www.carbontrust.com/home/  

• Historic England – resources available on sustainable refurbishment of Listed 
Buildings - https://historicengland.org.uk/  

• Community Home Energy Check - https://communityhec.est.org.uk/  

• Transition Eynsham Area (GreenTEA) -  https://greenteaoxon.net/energy/  

• Details on different community energy models - 
http://mongooseenergy.coop/the-three-forms-of-community-energy-groups/  

• Sheffield Renewables Solar Programme -  
https://www.sheffieldrenewables.org.uk/projects/community-solar-
pv/swinton-fitzwilliam-solar-project/ 

                                            
50 Please note that the websites listed above are not exhaustive. 
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• National Insulation Association - www.nationalinsulationassociation.org.uk 

• Thermal Insulation Manufacturers and Suppliers Association - www.timsa.org.uk 

15.3 Funding 
 
Funding can make all the difference to energy projects e.g. a community wind 
turbine.  Funding opportunities become available from time to time and their 
availability and timescales are worth monitoring.  
 
A current example is the M&S Community Energy Fund: www.mandsenergyfund.com.  
This is a little limited in terms of amount of money available and would probably 
support a handful of projects. 
 
The Rural Community Energy Fund (RCEF) remains open:  
http://www.wrap.org.uk/content/rural-community-energy-fund.  Its sister fund, the 
Urban Community Energy Fund, is now closed.  It is not known how long the RCEF will 
remain open.   
 
There may be funding available for energy efficiency improvements within the public 
sector through Salix Finance Ltd:  http://www.salixfinance.co.uk/  
 
British Gas Energy Trust aims to help facilities and individuals who are struggling to 
pay gas and electricity bills.  The Trust helps anyone in need, suffering or other 
distress in England, Scotland and Wales regardless of whether the applicant is a 
British/Scottish Gas customer:  
http://www.britishgasenergytrust.org.uk/application_process.html 
 
The Energy Company Obligation (ECO) is a government energy efficiency scheme 
designed to help reduce carbon emissions and tackle fuel poverty.  ECO funding is still 
available however the future of the scheme is uncertain51:    
https://www.ofgem.gov.uk/environmental-programmes/eco 
 
There is no funding currently available from LCC.  However, LCC have experience of 
helping organisations acquire funding for feasibility studies and installation projects 
(Rutherford, 2016a).   
 
Below are a number of websites containing information on other potential sources of 
funding.  Please note that this list is not exhaustive: 
 

• Green Grants Machine  www.greengrantsmachine.co.uk  
• UK Database of Grants  www.grantnet.com 
• Community and Voluntary Sector www.governmentfunding.org.uk  
• Esmée Fairbairn Foundation  www.esmeefairbairn.org.uk/ 

 
The following banks provide loans to community energy projects: 
 

• Charity Bank    www.charitybank.org 

• The Co-operative Bank  www.co-operativebank.co.uk 

                                            
51 For more details on tackling fuel poverty, see Chapter 6 
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• Triodos    www.triodos.co.uk 

Crowdfunding is a relatively new phenomenon for raising finance for projects that is 
worth exploring: 
 

• Crowdfunder: www.crowdfunder.co.uk/  

• Kickstarter: www.kickstarter.com/  

15.4 Collaboration with others 
 
This study has found that there is already local knowledge, experience and expertise 
in energy efficiency improvements and renewable energy technologies which needs to 
be tapped into and shared.  Also LCC has experience and contacts which it can share 
with OTC.   
 
During the research for this study, LCC expressed an interest in collaboration with 
OTC, particularly in the areas of fuel poverty, air quality and transport.   
 
One area that has not yet been fully explored in the Leeds District is collaboration 
with communities and support for community led or owned sustainable energy projects 
either spearheaded by LCC or the Parish Councils.   
 
Opportunities exist for stronger collaboration and working partnerships between the 
wards, town councils, parishes and those living and working across the district to 
collaborate to help achieve more sustainable and resilient communities as well as 
helping LCC reduce carbon dioxide emissions from energy use and transport across the 
district.   
 
A starting point in this process may be for a representative(s) from Otley to attend 
LCC’s Climate Change Partnership which is formed of local organisations, businesses 
and LCC employees to work together to help ensure that Leeds adapts to the effects of 
climate change and reduces carbon dioxide emissions that cause climate change. 
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16. CONCLUSIONS AND RECOMMENDATIONS 
 
16.1 Conclusions 
 
In order to help OTC encourage a low carbon, sustainable and resilient community to 
help future-proof Otley to deal with the effects of climate change and energy security, 
this feasibility study has examined the opportunities for renewable energy initiatives 
in Otley with a focus on community-led and community-owned schemes. 
 
A number of potential sites were identified and key local organisations approached to 
gauge levels of interest in community energy schemes and involvement in this study.  
The study focussed on assets under the ownership of OTC in the first instance, 
followed by sites owned by LCC and those under private ownership.  Areas where OTC 
could influence the uptake of sustainable energy options were also identified.  Using a 
combination of desk based research, site visits, onsite measurements and/or energy 
and cost data provided by organisations, the renewable energy potential of a number 
of sites was investigated.   
 
The role of energy efficiency measures in reducing heat loss and energy consumption 
of buildings across Otley was investigated.  With 14% of the Otley and Yeadon Wards in 
fuel poverty, energy efficiency is essential for alleviating fuel poverty.  Everyone can 
get involved and take action to reduce energy bills.  Useful tips were listed and the 
idea of community-wide energy efficiency schemes via an Otley Community Energy 
Group was introduced.  Opportunities for collaboration with LCC were also identified 
as tackling fuel poverty is of national and local importance. 
 
The technical appropriateness and economic viability of a number of renewable energy 
options has been examined.  The renewable energy technologies initially considered 
for Otley were: 
 

• Solar PV (roof-mounted and ground-mounted panels) 
• Solar thermal hot water panels 
• Hydroelectricity  
• Heat pumps 
• Wind power 
• Biomass energy 

 
From an early stage, hydroelectricity at Wharfedale Business Centre on the River 
Wharfe was excluded from the study.  As there is no longer a weir at the site and a 
large abstraction licence in place for the new 1.3 MW Archimedes screw hydro plant 
being constructed on the downstream weir in the centre of Otley, further 
hydroelectricity plant in Otley was deemed unviable.   
 
This renewable energy study investigated the feasibility of ground-mounted and roof-
mounted solar PV and a community wind turbine for electricity generation and solar 
thermal hot water panels to help heat Chippindale Swimming Pool.  Ground-mounted 
solar PV was investigated for allotments owned by OTC and other selected sites.  An 
Otley Solar Schools project was proposed to install roof-mounted solar PV panels on all 
schools with Otley All Saints CE Primary School used as a case study example. Prince 
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Henry’s Grammar School was also considered although assumptions had to be made 
due to the lack of site specific data.  
 
Heat pumps (ground, air and water source) and biomass applications were considered 
as future projects as the assessment of their technical and economic feasibility greatly 
benefits from site specific data and measurement of heat demand within buildings.   
 
The study has concluded that, in combination with energy efficiency improvements, 
there are many opportunities to utilise renewable energy technologies in Otley, 
particularly as part of a community energy scheme(s). 
 
Solar thermal hot water at Chippindale Swimming Pool 
An obvious large-scale community use of warm water that could be partially heated 
using solar thermal hot water panels in Otley is Chippindale Pool.  Otley Lido was also 
considered, but the project to restore the Lido is at a very early stage.   
 
For Chippindale Pool, a suggested 44m2 array of solar thermal evacuated tube panels 
was estimated to meet 6.6% of the pool heating requirements.  In the absence of 
available data and using a default natural gas price of 2.80p/kWh, this solar hot water 
heating system could pay for itself in just over 8 years and save £929 per year from the 
gas bill.   
 
An attractive element of this scheme is the RHI.  With RHI set at 10.28p/kWh for solar 
thermal from Jan 1st 2017, the annual RHI income was calculated to be £3,410.  This 
contributes significantly to the payback period for the installation.  
 
If not already installed, it was suggested by installers, that a pool cover could cut 
energy use by the pool by 10% to 30%, possibly up to 50%.  
 
Ground-mounted solar PV on allotments 
The idea of utilising some of Otley’s allotment sites for ground-mounted solar PV was 
explored.  The study found that utilising allotments was not a viable financial option 
when the electricity was exported to the grid.  Ground-mounted solar PV can be viable 
where the exported electricity goes directly to a user(s) and an electricity price can 
be agreed between producer and user at a more favourable price than when exporting 
to the grid. Connecting solar PV at any of the allotment sites directly to a user would 
be impractical and was deemed non-viable.  
 
Large ground-mounted solar PV at other selected sites 
The feasibility of larger-scale ground-mounted solar PV at Gallows Hill Nature Reserve, 
Chevin ridge and Bridge End Cattle Market brownfield site was also explored.  As with 
the solar allotments, ground-mounted solar PV is not currently financially viable if 
electricity is exported to the grid.  The financial viability improves if electricity 
generated from the installations is directly connected to a nearby electricity user.  
This was deemed not appropriate for any of the three sites examined due to the 
absence of any obvious large-scale electricity user near the potential installations.  
Also, for nearby buildings, roof-mounted solar PV was a more cost effective way of 
supplying ‘green’ electricity to the buildings.   
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Selling electricity direct to energy users from ground-mounted solar PV may present a 
viable opportunity whereby adjacent buildings do not have suitable roofs for solar PV 
panels.  Such sites would also need to have a suitable area of open land for ground-
mounted solar PV installation and an onsite or adjacent electricity demand. 
 
Community wind power 
Otley has a good wind resource particularly along Chevin ridge.  Four sites were 
considered for wind power with Gallows Hill Nature Reserve being excluded due to its 
low wind resource.  At the three remaining sites, one site at Miller Lane Gate was 
identified as the most suitable site for a community wind turbine.  The feasibility of 
installing a new and a reconditioned (second-hand) wind turbine was investigated.  
The financial viability indicated that the payback for the installation of a 
reconditioned 225kW wind turbine could be as little as 6 years based on current prices.  
After payback, the revenue generated from the scheme could then be spent on other 
projects in Otley with a community benefit.   
 
This wind power option has been calculated to be the best investment option for a 
community energy group in Otley. Prices of wind turbines are likely to continue to fall. 
One installer suggested, that for new turbines, the price may be about to drop in 
response to cuts by the Government to the FIT.  A future Otley community energy 
group would need to monitor all the relative prices related to a wind turbine 
installation, going into the future, in order to get the best deal and to create the best 
investment opportunity. 
 
Roof-mounted solar PV on Otley Library 
The installation of solar PV panels on the library would be a fairly easy and 
straightforward project to undertake, either for a future community renewable energy 
project or for OTC in collaboration with LCC to take forward themselves. The 
installation would contribute around 13.4% to electricity demand with a payback of 9.5 
years.  
 
Otley Solar Schools 
Schools are the heart of any community. Installing solar panels on schools works in so 
many ways as it can help to reduce school overheads in the long term, the installation 
provides an ideal opportunity for pupils to get involved with monitoring energy outputs 
and learn about energy/environmental issues and solar technology, and it could create 
the conditions for local investment via a community renewable energy project. 
 
Taking the case study of Otley All Saints CE Primary School, the suggested solar PV 
installation was calculated to provide 43% of the school’s electricity, with a payback of 
12 to 13 years based on current prices.  
 
An assumption of this study is that this model could be replicated and rolled out, over 
time, to the other Otley primary schools (taking one school project at a time). The 
exception being Westgate Primary School which already has solar PV panels.  Sheffield 
Renewables are running a similar scheme and this would be a good organisation to 
liaise with over such a project for Otley.  
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Prince Henry’s Grammar School was also considered. In the absence of available data, 
the study assumed that the school bought electricity a 10p/kWh. The calculations 
could be easily re-run once actual data is available.  It is highly likely that the 
suggested 100kW installation for Prince Henry’s Grammar School would be financially 
viable, with all the community benefits of installing solar as outlined above.  
 
Future projects 
This study has identified many opportunities to utilise renewable energy technologies 
in Otley.  A number of future renewable energy projects for OTC to consider have 
been put forward including other potential solar PV and solar thermal applications 
which includes the involvement of the business and commercial community in Otley. 
 
Whilst the hydro power potential of the River Wharfe is being utilised by the new 
hydro plant, a future opportunity was identified to harness energy from the river to 
heat buildings in Otley.  Harnessing energy from rivers, canals, lakes and even the sea 
presents an exciting opportunity to provide space heating, hot water and/or cooling to 
buildings.  Surface water source heat pumps (SWSHP) are largely unknown in the UK 
and, as such, underutilised.  The River Wharfe is a large heat resource which is not 
being utilised.  Without site and building specific data of exactly which buildings could 
be heated via a SWHP, SWHPs were identified as a future project worthy of 
investigation. 
 
Ground and air source heat pumps were considered for space heating for selected 
schools in this study.  However, as Otley All Saints CE Primary School and Prince 
Henry’s Grammar School have relatively new boilers, it did not make sense to 
investigate ground and air source heat pump options.  When the boilers are due for 
replacement, these types of heat pumps may be suitable options for most schools (and 
other buildings) in Otley.  This was identified as a future opportunity together with the 
utilisation of wood fuel (biomass) for heating. 
 
16.2 Recommendations 
 
Based on the outcomes of this study, the following recommendations have been made: 
 

• Facilitate the establishment of an Otley Community Energy Group.  Having a 
local focus group is an excellent way to take projects forward.  Such groups 
tend to be comprised of dedicated and skilled local ‘community champions.’  
An energy group would create opportunities for local people to invest in Otley 
and in Otley’s future. It could mean increasing local generation of electricity 
with revenue from that generation being kept local, helping to make Otley a 
leader in green energy, more prosperous and low carbon. It might even lead to 
Otley aiming to become a Zero Carbon town – Zero Carbon Otley. 
 

• Facilitate the involvement of the community in energy efficiency to help 
alleviate fuel poverty by improving comfort levels within buildings.  It also 
helps reduce energy bills.  This will need a combination of behavioural change 
and the installation of energy efficiency improvements within new and existing 
buildings. Whenever installing renewable energy technologies on buildings, 
options for improving energy efficiency should also be explored. Opportunities 
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exist to learn from others in the community (and further afield) and 
collaborate with other partners e.g. LCC 
 

• Start with one project at a time.  Solar PV on Otley Library would be an ideal 
project to ‘kick things off with’ in response to this renewable energy study.  If 
this was OTC’s first project, it would draw local attention, start a conversation 
in the community and bring local people on board with the idea of renewable 
energy in Otley, leading to the creation of an Otley Community Energy Group.  
 

• Otley Community Energy Group could undertake a Solar Schools Programme. 
This report compiles initial data for Otley All Saints Primary School, and that 
would be a good place to start. Once one solar school project is up and 
running, the Otley Community Energy Group can then move on to the next, and 
so on. Involving kids in renewable energy has got to be a good thing.  
 

• A common choice for energy groups is a community owned wind turbine. This 
option has the best calculated financial payback. The site chosen in this study 
avoids most of the usual impacts of wind power due to a good separation 
distance from properties nearest to the turbine. After the payback, the turbine 
could generate around £50k per year, including the FIT income, which can then 
be channelled into other projects with community benefit.  
 

• The Otley Community Energy Group could also look to other privately owned 
buildings across Otley, such as supermarkets, that they could recruit into a 
community solar roofs scheme.  
 

• OTC and/or an Otley Community Energy Group consider investing time to 
research opportunities for a Surface Water Heat Pump (SWSHP) to heat 
buildings adjacent to the River Wharfe.  This could mean investing in a 
separate feasibility study, 
 

• Whilst the RHI is available, it would be worth looking at various options to take 
advantage of this, including opportunities for ground and air source heat pumps 
to heat buildings, the above mentioned SWSHP and solar thermal heating.  
 

• Use the quick reference tables in Appendix B to help you influence change 
across Otley. 
 

• Sharing the knowledge.  Don’t let this report sit on a shelf, or more typically 
these days, in a folder on a computer. Share it around with other potentially 
interested parties in Otley. Bring people on board. Use this report as a starting 
point, and focal point, to initiate the establishment of Community Energy 
Otley, or whatever you decide to call the community renewable energy group.  

 
Make things happen.  
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APPENDIX A:     DATA, MEASUREMENTS AND ASSUMPTIONS 
 
SOLAR THERMAL HOT WATER HEATING FOR CHIPPINDALE SWIMMING POOL: 
 
Type of solar thermal panel  Evacuated tube  
Length of panel 2,200 mm 
Height of panel 2,000 mm 
Efficiency of panel 70 % 
Irradiance yield52 1,077 kWh/m2/year 
Estimated performance of solar thermal panels taking 
into account orientation, tilt and shading 100 % 

Annual O&M cost  150 £ 

Life of equipment 20 years 

Cost of heat used in calculations53 2.80 p/kWh 
Size of solar thermal system on roof 44 m2 

Renewable heat incentive for solar thermal 10.28 p/kWh 

 
 
GROUND-MOUNTED SOLAR PV:  OTHER SELECTED SITES: 
 
Type of PV cell/module Crystalline silicon  
PV panel rating 0.25 kW  
Size of each PV panel 2 m2 
Width between panel rows (row midpoint to row 
midpoint) 8 m 
Module efficiency 14 % 
Optimised angle of solar PV panels for the site54 35 degrees 
Irradiance yield55 1,077 kWh/m2/year 

Life of equipment 20 years 
Price generated from electricity sales to the national 
grid 5.00 p/kWh 
Feed-in tariff for ground-mounted solar 1 April – 30th  
June 2017 0.42 p/kWh 
Estimated cost of ground-mounted solar PV 
installation  660 £/kW installed 

Estimated cost of grid connection56 9,800 £ 

 

 

 

 

 

                                            
52 RenSMART, 2016a 
53 Price taken as 2.80p/kWh for natural gas usage (UK Power, 2016)  
54

 Europa, 2016 
55 RenSMART, 2016a 
56

 Northern Powergrid, 2016 
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GROUND-MOUNTED SOLAR PV FOR OTLEY TOWN COUNCIL ALLOTMENTS: 

Type of PV cell/module Crystalline silicon  
PV panel rating 0.25 kW  
Size of PV panel 2 m2 
Width between panel rows (row midpoint to row 
midpoint) 8 m 
Module efficiency 14 % 
Optimised angle of solar PV panels for the site57 35 degrees 
Irradiance yield58 1,077 kWh/m2/year 

Life of equipment 20 years 

Operation and maintenance cost 1,000 
£/100kW  
installed power59 

Price generated from electricity sales to the national 
grid 5.00 p/kWh 
Indicative negotiated price for electricity sold to local 
users via a Power Purchase Agreement  8.00 p/kWh 
Feed-in tariff for ground-mounted solar 1 April – 30 
June 2017 0.42 p/kWh 
Estimated cost of ground-mounted solar PV 
installation  660 £/kW installed 
Estimated grid connection costs60 for selected 
allotment sites:   

                   White Bridge 5,100 £ 

Todds 7,100 £ 

Cross Green 2,500 £ 

Tempest 5,000 £ 

Station Road 7,100 £ 

Burras House 8,800 £ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
57 Europa, 2016 
58

 RenSMART, 2016a 
59 DCC, 2015 
60

 Northern Powergrid, 2016 
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ROOF-MOUNTED SOLAR PV:  OTLEY LIBRARY 
 
Type of PV cell/module Crystalline silicon  
PV panel rating 0.25 kW  
Size of each PV panel 2 m2 
Module efficiency 14 % 
Irradiance yield61 1,077 kWh/m2/year 
Estimated performance of solar PV panels taking into 
account orientation, tilt and shading (percentage of 
optimum output) 97 % 
Size of PV array on hall roof 120 m2 
Estimated rating  15 kWp 

Cost of proposed system 18,000 £ 

Annual O&M cost  120 £ 

Life of equipment 20 years 

Cost of electricity* 11.1 p/kWh 
Price generated from electricity sales to the national 
grid 4.91 p/kWh 

Feed-in tariff for solar 1 Jan – 31st March 2017** 4.32 p/kWh 
*Calculated from September 2015 to August 2016 bill data. This price is excluding VAT62  
**This FIT value has been used as it may be possible to get such an installation initiated relatively quickly.  

 
 
ROOF MOUNTED SOLAR PV:  SOLAR SCHOOLS - OTLEY ALL SAINTS PRIMARY SCHOOL 
 
Type of PV cell/module Crystalline silicon  
PV panel rating 0.25 kW  
Size of each PV panel 2 m2 
Module efficiency 14 % 
Irradiance yield63 1,077 kWh/m2/year 
Estimated performance of solar PV panels taking into 
account orientation, tilt and shading (percentage of 
optimum output) 98 % 
Size of PV array on hall roof 200 m2 
Estimated rating  25 kWp 

Cost of proposed system 30,000 £ 

Annual O&M cost  120 £ 

Life of equipment 20 years 

Cost of electricity* 7.5 p/kWh 
Price generated from electricity sales to the national 
grid 4.91 p/kWh 

Feed-in tariff for solar 1 Jan – 31st March 2017** 4.32 p/kWh 
*Energy cost data provided courtesy of Otley All Saints CE Primary School 
**The FIT is subject to degression and is currently forecast to decrease slightly during 2017.   This rate is 
for installations of 10kW to 50kW. 

 

                                            
61 RenSMART, 2016a 
62

 Energy cost data provided courtesy of Leeds City Council 
63RenSMART, 2016a 
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ROOF-MOUNTED SOLAR PV: SOLAR SCHOOLS - PRINCE HENRY’S GRAMMAR SCHOOL 
 
Type of PV cell/module Crystalline silicon  
PV panel rating 0.25 kW  
Size of each PV panel 2 m2 
Module efficiency 14 % 
Irradiance yield64 1,077 kWh/m2/year 
Estimated performance of solar PV panels taking into 
account orientation, tilt and shading (percentage of 
optimum output) 98 % 
Size of PV array on hall roof 800 m2 
Estimated rating  100 kWp 

Cost of proposed system 110,000 £ 

Annual O&M cost  150 £ 

Life of equipment 20 years 

Cost of electricity* 10.0 p/kWh 
Price generated from electricity sales to the national 
grid 4.91 p/kWh 
Feed-in tariff for solar 1 Jan – 31st March 2017** 
10kW to 50kW 4.32 p/kWh 
Feed-in tariff for solar 1 Jan – 31st March 2017** 
50kW to 100kW 1.99 p/kWh 

*Assumed cost in absence of data 
**The FIT is subject to degression and is currently forecast to decrease slightly during 2017. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
64RenSMART, 2016a 
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COMMUNITY WIND POWER: 
 
Type of turbine RRB 225kW 

Rated power 225 kW 

Cut in speed (at a sustained speed) 3.5 m/s 

Rated wind speed  14 m/s 

Grid connection  3 phase 

Height of turbine (hub height) 30 m 

Rotor diameter 27 m 

Typical total height (to tip of turbine blades) 45 m 

Capacity factor 30 % 

Estimated installation cost65  650,000 £ 

Type of turbine Reconditioned Vestas 

225kW 

Rated power 225 kW 

Cut in speed (at a sustained speed) 3.5 m/s 

Rated wind speed  16 m/s 

Grid connection  3 phase 

Height of turbine (hub height) 30 m 

Rotor diameter 27 m 

Typical total height (to tip of turbine blades) 45 m 

Capacity factor 30 % 

Estimated installation cost66 280,000 £ 

Turbine Location 1 – Chevin Miller Lane Gate 

Estimated wind speed (averaged between wind speed at 25m 
and 45m above ground level) 

7 m/s 

Turbine Location 4 – Gallows Hill Nature Reserve 

Estimated wind speed (averaged between wind speed at 25m 
and 45m above ground level) 

5 m/s 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
65 Estimated based on cost data from a variety of installers including HOTT, 2016b. 
66 Estimated based on cost data from a variety of installers including HOTT, 2016b. 
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APPENDIX B: QUICK REFERENCE TABLES FOR SELECTED ASSETS IN OTLEY  
 
Otley Town Council Assets 
 

Otley Town 
Council 
Assets 

Site Notes Energy efficiency 
opportunities 

Renewable 
Energy Potential 

Outcome 

Jubilee Clock Grade II Listed 
Structure in Otley 
Town Centre 

None None No further 
consideration. 

Buttercross Market square in 
Otley Town 
Centre 

Consideration of 
LED lighting 

None No further 
consideration. 

Gay Lane 
Triangle 

Small town centre 
plot of land, 
paved. 

Consideration of 
LED lighting 

None No further 
consideration. 

HSBC Triangle Small town centre 
plot of land 
outside former 
HSBC building.  
Paved with 
tress/plants and 
seating. 

Consideration of 
LED lighting 

None No further 
consideration. 
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Leeds City Council Assets 
 
The following selected Leeds City Council owned assets in Otley were examined: 
 

 
Leeds City 

Council 
Asset 

 
Site notes 

 
Energy Efficiency Opportunities 

 
Renewable Energy 

Resources 

Library Public building. 
Modern building.  
Light and airy 
with air 
recirculation 
system. LED and 
natural lighting.  
Located in Otley 
Conservation 
Area. 
 

Yes - Examine roof to explore option 
of adding extra internal insulation. 
 
There are many roof insulation 
products on the market.  For a 
building such as Otley Library, it 
would be worth exploring insulation 
materials that are used in 
conservatories e.g. SuperQuilt 
(www.comfyconservatories.co.uk/the-
process).  With products such as 
SuperQuilt, battens are installed on 
the inside of the roof, taking care to 
retain the roof shape and its features 
e.g. glazed areas which let in natural 
light.  The insulation is affixed to the 
battons and then covered in 
plasterboard.  Kingspan also offer a 
wide range of insulation products for 
pitched roofs (www.kingspan.co.uk). 
 
Examine lighting within the Library 
with a view to exploring the potential 
to expand LED installation. 
 
Consider turning down the heating 
system thermostat. 
 
Examine building doors with a view to 
installing heat loss prevention 
measures. 
 
Review electrical appliance usage – 
are any left on unnecessarily that 
could be turned off? 

Solar PV array on 
large south facing 
roof area 
overlooking car 
park to rear of 
building   

Lido Outdoor pool 
adjacent to 
River Wharfe 
(by weir; 
opposite side to 
Garnetts Wharf 
Archimedes 
Screw 
installation).  
Derelict & in 
need of 
refurbishment.  

Yes – Energy efficiency opportunities 
include insulation of roof of building, 
energy efficient lighting e.g. LED, 
motion sensors, underfloor heating. 

Yes – It is 
recommended that 
the refurbishment 
of the Lido 
considers how the 
site will be 
powered and 
heated.  There are 
opportunities to 
improve the 
thermal efficiency 
of any building at 
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Friends of Otley 
Lido established 
to refurbish the 
site.   
 
Located in 
Conservation 
Area and Flood 
Zone.   
 
Owned by Leeds 
City Council, 
Friends of Otley 
Lido are leading 
a project to 
bring outdoor 
swimming pool 
back to life. 
 

the time of retrofit 
and determine the 
feasibility of 
different 
renewable energy 
technologies.   
 
It is suggested that 
any future 
feasibility study of 
the Lido considers 
solar photovoltaic 
panels or roof tiles 
for electricity 
generation, and 
solar thermal hot 
water panels 
and/or heat pumps 
for water heating.  
The proximity of 
the Lido to the 
River Wharfe 
presents a 
potential 
opportunity to 
install a surface 
water source heat 
pump which would 
currently qualify 
for the RHI. 
 
No further 
extraction via a 
second hydro 
power facility on 
the weir would be 
permitted  
 

Civic 
Centre 

The Civic Centre 
is open for 
expressions of 
interest for 
future use.  
Process 
currently live.  
Existing levels 
of insulation & 
age of heating 
system 
unknown.   
 
Grade II Listed 
Building 

Yes – during refurbishment 
 
Establish existing energy efficiency & 
identify opportunities for 
improvement (see Chapter 6). 

Solar PV, solar 
thermal, air source 
heat pump(s) 
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Located in 
Conservation 
Area 

Lea Croft 
and Myers 
Croft 
Sheltered 
Housing 

Bungalows, 
some with 
external ‘pink’ 
render over 
brickwork and 
others brick 
only; double 
glazed windows; 
also 2 storey 
houses 
(ownership 
unknown); well-
spaced housing; 
adjacent to 
Station Road 
Allotments & 
Myers Croft 
Allotments 
(both sites 
owned by OTC) 
and Whitely 
Croft Sheltered 
Housing. 

Yes – Establish existing energy 
efficiency of the homes & identify 
opportunities for improvement e.g. 
loft insulation, LED lighting (see 
Chapter 6). 

Yes - Solar PV, 
solar thermal, 
ground source heat 
pump 

Whiteley 
Croft 
Sheltered 
Housing 

Bungalows with 
external ‘pink’ 
render over 
brickwork; 
double glazed 
windows.  
Bungalows 
positioned in a 
loop cul-de-sac 
with grassed 
area in centre. 

Yes – Establish existing energy 
efficiency of the homes & identify 
opportunities for improvement e.g. 
loft insulation, LED lighting (see 
Chapter 6). 

When the boilers 
are due to be 
replaced and/or 
housing 
refurbishments are 
needed, there may 
be an opportunity 
to install a ground 
source heat pump 
district heating 
system supplying 
all of the housing 
in the cul-de-sac. 

Weston 
Lane Youth 
Centre 
(Weston 
Lane 
Community 
Centre) 

Purpose built in 
the 1970s 
located in 
grounds of 
Weston Lane 
School; Youth 
Club and 
Nursery.   

Yes – It is likely that this building has 
minimum energy efficiency especially 
loft/roof insulation.  Establish existing 
energy efficiency & identify 
opportunities for improvement (see 
Chapter 6). 

Possibly solar PV 
for electricity 
generation, solar 
thermal and heat 
pumps – Further 
assessment 
needed. 

Ashfield 
Works 

Mixture of a 
derelict former 
industrial site 
and business 
units currently 
in use.   

Yes – For existing buildings, establish 
current levels of energy efficiency & 
awareness and identify opportunities 
for improvement e.g. loft insulation, 
LED lighting (see Chapter 6). 
 

Water source heat 
pump from the 
River Wharfe, sized 
to meet the 
estimated energy 
demand of new 
building(s) and the 
actual energy 
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For new build, the thermal efficiency 
of the building(s) should be 
considered at the design stage. 

demand of existing 
buildings, could be 
utilised for space 
heating 
applications (see 
Chapter 14). 
Opportunities may 
also exist for solar 
thermal and solar 
PV 

Gill Beck 
(A6038 
Bradford 
Rd) 

Mixture of 
industry and 
woodland.   

Opportunity to improve the energy 
efficiency of existing buildings onsite. 

Unknown 

Various 
parks  

 If any buildings within the parks fall 
under the ownership of LCC, there 
may be an opportunity to improve the 
energy efficiency of the buildings. 

Unknown 

Chevin 
Forest 
Country 
Park 

 N/A Wood fuel as a 
result of forest 
management 
potential 

Highways  Potential to install LED lighting. 
 

N/A 
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Otley Schools Energy efficiency measures Renewable energy potential 

Ashfield Primary 
School 

Yes – For existing buildings, 
establish current levels of energy 
efficiency & awareness and 
identify opportunities for 
improvement e.g. loft insulation, 
LED lighting (see Chapter 6). 

Solar PV panels for electricity 
generation, ground source heat pump 
for space heating 

Otley All Saints 
R. C. Primary 
School 

As above Solar PV panels for electricity 
generation. 
 
Potential for ground source heat 
pump system utilising playing fields 
at a future date when boilers are due 
to be replaced. 

Westgate 
Primary School 

As above Not known 

Whartons 
Primary School 

As above Solar PV panels for electricity 
generation, ground source heat pump 
for space heating 

St Joseph’s RC 
Primary School  

As above Solar PV panels for electricity 
generation, ground source heat pump 
for space heating 

Prince Henry 
Grammar School  

As above 
 

Solar PV panels for electricity 
generation; solar thermal hot water 
panels to heat the swimming pool. 
 
Potential for ground source heat 
pump system utilising playing fields 
at a future date when boilers are due 
to be replaced. 
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APPENDIX C: RENEWABLE ENERGY TECHNOLOGIES 
 
A number of renewable energy options have been explored as future projects and/or 
areas of influence i.e. use of sustainably sourced wood fuel and ground/air source 
heat pumps for space heating applications.  An introduction to biomass energy is 
provided in this Appendix as well as coverage of pertinent points in relation to heat 
pumps and wind power. 
 
BIOMASS HEATING SYSTEMS 
 
Biomass fuel types 
Wood chip, wood pellets and logs are the three main forms of biomass.  Using wood 
chip or wood pellets for heating has a number of pros and cons as outlined below: 
 
Fuel type Pros Cons 
Wood chips Cheap to produce as they do not 

need a lot of processing,  
Can be produced locally on small-
scale, more readily available 
Some wood chip boilers can also burn 
wood pellets,  
Prices can be guaranteed on fixed 
price contracts with suppliers, 
Ideally sourced from local woodlands 
which are managed in a sustainable 
way, 
Can be delivered by blower or in 
bags. 

More reliant on local suppliers, 
ideally within a 20 mile radius of the 
site,  
Variable quality and size of chip can 
cause blockages in the boiler system,   
Large storage area is needed, 
Fuel does not flow as easily as 
pellets, 
Storage systems can be expensive 
e.g. walking floors to move chips into 
boilers, 
Care must be taken to source chips 
as recycled wood contains 
contaminants. 
 

Wood pellets Energy dense,  
Flows easily,  
Easy to handle,  
Delivery by pneumatic blower or in 
bags (individual bags or bulk delivery 
on pallets) 
Storage in gravity fed or 
pneumatically fed systems,  
Mechanical augers allow the fuel to 
be moved easily. 

Dry storage required,  
Limited availability, 
More expensive than wood chip and 
logs, 
Pellet specification is key as some 
boilers only accept certain types of 
pellet e.g. 6mm 
Pneumatic delivery tends to have an 
additional flat-rate charge for the 
vehicle regardless of delivering 1 
tonne or 18 tonnes.  Can work out 
cheaper if share delivery with others 
in the local vicinity. 
 

 
Wood fuelled heating systems 
There are many different kinds of wood fuelled heating systems available depending 
on the size of application, availability of wood fuel and time available to look after 
the system e.g. feeding logs into the boiler, cleaning and removing the ash.  Broadly 
speaking, wood fuelled heating systems can be divided into two categories: 
 

• Wood fuelled stoves, and 
• Wood fuelled boilers. 
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Wood fuelled stoves range from small log burners through to automated wood pellet 
stoves.  They are increasingly being used as an alternative to open fireplaces.  
Automated wood pellet stoves which are 80-90% efficient are now available.  Wood 
fuelled stoves are primarily designed to heat rooms using natural convection or forced 
ventilation e.g. fans.  They are easy to use and clean.  The automated wood pellet 
stoves in particular include an integrated hopper (fuel store), thermostats, and 
automatic ignition with some designs allowing remote control via text message.   
 
Weekly cleaning is required which can cause some mess if not careful.  The stoves can 
be fitted with back boilers to heat water or entire buildings.  Where a heat demand of 
12 kW or more is required, wood fuelled boilers are often chosen over wood stoves. 
 
You would need to check that wood stoves are covered under the RHI. 
 
Wood fuelled boilers are used to heat hot water and provide space heating (wet 
radiators or underfloor heating.  In some areas they have been used to replace old coal 
boilers in high-rise flats.  Wood fuelled boiler systems tend to be fully automatic and 
efficiently control the combustion process.  With the amount of wood fuel and air 
going into the combustion chamber being carefully controlled, these boilers are very 
efficient and have low emissions.  The hopper should be located as close to the boiler 
as possible.  Depending on the heat demand, large hoppers reduce the number of fuel 
deliveries per year and fuel costs (bulk buying works out cheaper than smaller, regular 
deliveries).  The boilers will require maintenance including removing the ash and it is 
worth checking with the installer.  Where there isn’t an existing chimney, a new flue 
will need to be installed. 
 
Fuel delivery and storage:  Wood chip 
There are many different ways of delivering wood chip, including delivery by tipper 
trailer into a fuel store (underground or ground level), 10-15kg bags delivered in bulk 
on pallets (weighing 1 tonne) which are manually emptied (for an extra charge, this 
can be undertaken by the delivery company), or pneumatic delivery (blown into fuel 
store). 
 
Wood chips require a larger fuel store due to their lower bulk density.  However, if a 
large fuel store is unfeasible, regular wood chip deliveries would need to be made.  
Wood chips have higher moisture contents than pellets (25-35%).  They are a damp 
fuel which dries as they are stored.  Wood that is freshly chipped from felled timber 
must be dried and regularly rotated.  Wet chips can either be stored in an open store 
with plenty of air for long periods or in enclosed stores for shorter periods to avoid 
mould growth. 
 
Fuel delivery and storage:  Wood pellets 
Wood pellets are either delivered by bag, in bulk on pallets or pneumatic delivery.  
Pneumatic delivery tends to be cheaper than bulk delivery in bags.  The pellets are 
blown into the fuel store (ground level or hopper above the boiler) using a flexible 
delivery pipe.   
 
Pneumatic delivery of wood pellets can be carried when the building is empty.  As the 
bulk density of wood pellets is higher than wood chip, a smaller fuel store is required. 
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Feeding mechanisms 
For wood chips and wood pellets, there are different feeding mechanisms including 
moving floors/grates or augers.  Manual filling of boilers or hoppers can also be an 
option if space is limited. 
 
Accumulator tank 
Also referred to as a buffer tank or thermal store, an accumulator tank is a large hot 
water storage cylinder.  When heat is produced during periods of low demand, heated 
hot water can be stored in the accumulator tank until needed.  Wood boilers are most 
effective when operating continuously unlike gas boilers which can idle for long 
periods or be shut down until required.  Many wood boilers have the option to stay 
alight at minimum output, which keeps the boiler fired and ready for use.  
Accumulator tanks are used to store the heat until needed.   
 
Practical considerations: 
 
Ash removal and storage 
A system of ash removal, storage and disposal needs to be considered as part of the 
installation and operation of a wood fuelled heating system.  You will need to check 
with installers to find out how often the ash will need to be removed from the boiler.  
The collected ash could be used as a fertiliser although it would be worth checking this 
with LCC first. 
 
Maintenance 
Wood fuelled boilers will require cleaning from within the appliance.  You will need to 
check with the installer to find out how often internal cleaning and maintenance is 
required.  Additionally, care must be taken in the storage of wood fuel to ensure that 
it does not become wet.  This will cause the fuel to break down and this may clog up 
the boiler. 
 
Insurance:  The new boiler will need to be added onto the building’s insurance. 
 
Supply and quality of wood fuel 
Within the Yorkshire and Humber region, there is a growing network of wood fuel 
suppliers and expertise.  Ideally, wood chip should be supplied locally, within a 15-20 
mile radius of the site otherwise the carbon savings from using wood as reduced as the 
transport distances rise.  On sustainability grounds, wood pellets should also be 
sourced as locally as possible using wood from sustainable sources.  Care must be 
taken to ensure that the wood fuel comes from sustainable sources.  The quality of 
wood fuel is critical in ensuring the reliability, safety and efficient operation of wood 
fuelled boiler systems.  The wood fuel must be as dry as possible and free from 
contaminants. 
 
Wood fuel prices 
It is usually better to purchase wood fuel in bulk to ensure the best prices.  Also, some 
wood fuel suppliers offer annual contracts which guarantee wood fuel delivery at a 
fixed price67.   
 

                                            
67 Fixed price contracts is common practice amongst electricity and gas suppliers  
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Wood pellets can be delivered by bag or pallets holding 1 tonne wood pellets in small 
bags, or pneumatic delivery (blown into storage unit). 
 
The price of delivery could be reduced by sharing the cost of fuel delivery with other 
end users. 
 
GROUND AND AIR SOURCE HEAT PUMPS 
 
Coefficient of performance (CoP) 
The coefficient of performance (CoP) is a measure of the efficiency of a heat pump. It 
is measured by the ratio of heat delivered by the heat pump and the electricity 
supplied to the heat pump to deliver the useful heat. For example, a heat pump with a 
CoP of 4 will provide 4 units of heat for every unit of electricity supplied to the heat 
pump.   
 
Practical considerations facing heat pumps: 
 
Planning permission 
Typically, GSHP do not require planning permission.  However, early consultation with 
LCC is recommended before any work takes place. 
 
Externally mounted ASHPs will require planning permission.  The location of ASHP 
unit(s) needs careful consideration and early consultation with LCC is recommended.  
It may be possible to place the units out of sight of users of a building. 
 
Access 
Access is needed for (1) installation of the heat pump, and (2) to carry out 
maintenance.   
 
Insurance 
You will need to ensure that the heat pump is covered by the building’s insurance. 
 
Safety 
Safety is an important consideration facing the installation of heat pumps, especially 
wall-mounted ASHPs.  A qualified structural engineer would need to be consulted to 
assess if extra load bearing can be accommodated on walls identified for ASHP 
installations. 
 
Cold weather 
In very cold weather, frost can form on the heat exchanger fins of ASHPs.  The units 
should automatically defrost, although this reduces their annual efficiency.  As frost 
formation can be an issue for some ASHP units, this would need to be discussed with 
the chosen ASHP supplier. 
 
Maintenance 
Maintenance costs tend to be low as there are few moving parts.  Specific details on 
maintenance costs can be obtained from heat pump manufacturers.  Maintenance 
costs tend to range from between 0.5 to 2.5 % of the initial capital costs. 
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WIND POWER 
 
Wind resource:  Collecting site specific data 
It is difficult to accurately predict wind speed and the influence of topography, obstacles 
and turbulence using available databases and initial site assessments. To accurately model 
the available wind resource at the site, it is important to have site specific data so that 
the wind direction and impact of surrounding buildings, the topography and turbulence on 
wind speed can be properly understood. 
 
One option is to install an anemometer or wind logger which is used for a whole year to 
accurately measure wind speed. The anemometer must be able to register high frequency 
changes in wind direction and quick changes in wind speed. Anemometers, masts and 
monitoring equipment can be purchased or hired. You may be able to borrow the 
equipment you need or you could buy a pocket anemometer or a small weather station at 
a lower cost. Weather stations track wind speed and direction and log data into its own 
memory as well as interfacing with a computer. Once the data has been collected, the 
data will need to be accurately interpreted.  Before placing wind monitoring equipment 
on site, you will need to check to see if you require planning permission for this temporary 
installation. 
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ADDENDUM 
 
This feasibility study and project report was originally compiled between October 2016 
and January 2017.  
 
Since the completion of the study and before the publication of the final study report on 
24th March 2017, there will have been changes, both positive and negative, to the costings 
and hence cost calculations contained in the report. 
 
One significant event immediately prior to the completion of this report was the 
Government’s Spring Budget 2017.   The Budget announcement included the addition of 
business rates for some buildings with solar PV installations e.g. state schools, hospitals 
and offices.  The likely impact of this new taxation would mean additional costs for the 
proposed solar PV installations on Otley schools covered in this report.  Private schools, 
free schools and academies that have charitable status will not be affected by the new 
solar tax.  This would seem to suggest that Prince Henry’s Grammar School would avoid 
the new tax.  However, other buildings such as Otley Library may also be affected.   
 
The proposed solar PV installations for Otley Library and the schools mentioned in the 
report are still worth pursuing.  Solar PV Installers will provide detailed quotations for 
each proposed installation including current cost/benefit analysis.  If the outcome is an 
uneconomic project, based on current prices/tax regime, the project can be put to one 
side with the intention of revisiting it once financial circumstances improve.  
 
If any grants are obtained, or money from other local funding initiatives, this may 
overcome any new or existing financial obstacles.  
 
Another way to make solar PV installations on schools still financially viable, and to avoid 
the new tax, is to have the solar panels owned by a third party, such as ‘Solar for Schools’ 
www.solarforschools.co.uk.  A third party, such as an Otley Energy Group, could follow 
the Solar for Schools model and own solar PV installations on Otley schools and the 
Library.  This would result in cheaper electricity bills for the schools and library whilst 
providing a source of income for the Energy Group.  
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