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Introduction

1. Introduction
1.1 Purpose of the review
The planning white paper Planning for a Sustainable Future published in May 2007
outlined the Government’s intention to consider whether permitted development
rights (PDRs) could be extended to allow for the greater uptake of non-domestic
microgeneration technologies in England. In Wales the Government of Wales Act
2006 places a duty on Welsh Ministers to promote sustainable development in the
exercise of its functions.
As part of these commitments, Communities and Local Government (CLG) and the
Welsh Assembly Government (WAG) commissioned Entec UK Ltd (Entec) to identify
impact criteria for extending PDRs to small-scale renewable energy generation devices
and low carbon technologies, such as wind turbines, solar panels and combined heat
and power systems in non-domestic land uses: i.e. for all land uses: except for
residential housing. Recommendations regarding PDR for residential housing were
previously reviewed by Entec1. This report outlines the issues that Entec identified
during the review and includes recommendations as to how permitted development
rights in England and Wales might be amended to allow for the greater uptake of
these technologies without having a significant impact on either people or the
environment.
It is important to bear in mind that the recommendations contained in this report
relate to what might be considered to be permitted development and does not in any
way imply that the installation of renewable and low carbon devices that are outside
these limits is not appropriate in many, or perhaps most, cases. Where permitted
development rights are not appropriate for a particular development, the developer
can apply for planning permission in the normal manner.

1.2 Drivers for increasing the uptake of renewable and
low carbon technologies
The scientific evidence with regards to climate change was described in the Stern
Review2 as “overwhelming: climate change presents very serious global risks, and it
demands an urgent global response.”
The effects could be catastrophic on both a humanitarian and economic level, for
example rising sea levels and chaotic weather patterns could cause large scale
flooding and rising temperatures could lead to droughts and crop failure.
1 Communities and Local Government 2007 Domestic installation of microgeneration equipment: final report from a review of
the related permitted development regulations
2 HM Treasury 2006 Stern Review on the economics of climate change
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Figure 1.1 Coal Power Station, lightning

Source: www.sxc.hu

There is now overwhelming scientific consensus that man-made emissions of
greenhouse gases are contributing to climate change. These greenhouse gas
emissions, such as carbon dioxide and methane, are often a consequence of our use
of fossil fuels, including that used for energy generation. There is a growing moral
obligation for those countries most responsible for greenhouse gas emissions, and
consequent climate change, to take action promptly to reduce their emissions and one
way of doing this is to reduce the use of fossil fuels used to produce electricity through
providing alternative, renewable and low carbon sources.
The UK is increasingly becoming a net importer of energy and is particularly
dependant on imports of natural gas as our own North Sea reserves decline. This
strategic position was put into sharp focus over the winter of 2005-06 through a
combination of a political dispute between Russia and the Ukraine, which had the
effect of disrupting gas supplies into parts of Europe, and of the imperfect workings of
the European gas market. There is now widespread recognition that we need to
secure our energy supplies in a world where energy use is increasing and proven fossil
fuel reserves are diminishing. Many fossil fuels are also located in unstable regions of
the world and as energy resources become scarce the cost of this energy and difficulty
in obtaining it may increase as a result.
As a consequence of a wide range of factors such as supply disruptions, energy
consumers in the UK have seen unstable and increasing energy prices in recent years.
For example, natural gas wholesale prices experienced in the UK over the winter of
2005-06 ranged from below 50p/therm to above 200p/therm. This clearly has
implications for UK industries that rely on a stable and affordable natural gas supply.

Introduction

Because of these three key drivers – climate change, energy supply and price – most of
us in the UK now have some understanding of the costs of using energy, in both
economic and environmental terms. One of the ways in which these costs can be
reduced is through the use of small scale renewable energy and low carbon
technologies in which heat or electricity is produced on site, close to the point of
demand. These technologies are seen by many as being able to make a meaningful
impact on reducing pollution, reducing our carbon footprint, providing secure and
sustainable energy at an acceptable cost and contributing towards Government
objectives of making development carbon neutral.

1.3 The General Permitted Development Order
The Town and Country Planning (General Permitted Development) Order 1995, and
subsequent amendments, set out what type of development can be undertaken in
England and Wales without the need to make a planning application to a local
planning authority (LPA). These are generally for minor building work where the effect
of these developments on neighbours or the environment is likely to be small. This is
known as permitted development. Since the original GPDO was published a number
of amendments have been made in England and Wales resulting in differences in
permitted development rights (PDR) in each country. This is not explored in detail in
this review and reference to the specific amendments should be made for further
information.
The GPDO stipulations for non-domestic land uses are generally based on
measurements such as volume, height and distance. For example Part 6 Class A of the
GPDO relating to agricultural buildings and Operations on units of 5 hectares or more
permits the development of structures or works up to 12 metres in height or more
provided, amongst other restrictions, that it is not within 3 kilometres of an
aerodrome, or within 25 metres of a trunk or classified road. It also allows the
erection of a ‘building’ of ground area 465m2 which is reasonably necessary for the
purposes of agriculture within that unit. Part 8 Class A of the GPDO relating to
industrial and warehouse development allows for the extension or alteration of an
industrial building or a warehouse unless, amongst other restrictions, the height of the
building as altered would exceed the height of the original building, and the volume
of the extended building would exceed 25 per cent of the original building (reduced to
10 per cent in certain sensitive areas such as national parks and conservation areas).
Similar PDR are given for a variety of other classes of land use or development
undertaker, including forestry operations, local authorities, for statutory undertakings
(e.g. sewerage, electricity and gas suppliers), telecommunications development and
schools, colleges, universities and hospitals.
Also included in the GPDO are PDR for certain developments (often relating to
telecommunications or agricultural developments) that as well as having to fulfil certain
conditions (height, volume, etc.) are also required to receive what is called the “prior
approval” of the LPA. This is a procedure where permission is deemed granted if the
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LPA does not respond to the developer's application within a certain time3. The
research undertaken for this review, primarily discussions with stakeholders, showed a
distinct lack of enthusiasm from LPAs with regard to the prior approval process,
primarily due to their experiences of it in the telecommunications sector, where many
felt it was a halfway house between permitted development and a planning application
which required as much of their time as a planning application yet generated only half
the fee. This unpopularity with planning officers has led us to not recommending its use
as a means of simplifying the process for the development of small scale renewables
and low carbon technologies. We have made some recommendations which require
that appropriate bodies are informed that development will take place, or in the case of
safety for aircraft, that a letter is received from the appropriate body that the
development will not compromise aircraft safety. We recommend CLG and WAG
discuss the implications of this with these bodies.
PDR as allowed by the GPDO are sometimes different in certain types of area (called
Article 1(5) land) that are considered to be particularly sensitive to some forms of
development, in particular national parks, areas of outstanding natural beauty (AONBs),
conservation areas and the Broads. For ease of reference, throughout this report where
we refer to national parks this should also be taken to include the Broads.
LPAs can change PDR as it applies to land within the local authority by using what is
termed an Article 4 Direction to remove some or all PDR from an area where there is a
particular need to do so. For example an LPA may remove the PDR for householders to
erect a satellite dish in a conservation area or on a listed building to preserve the
character of the area or building. However, the use of Article 4 directions by LPAs may
currently be constrained by potential compensation costs and the requirement to
obtain approval from the Secretary of State for the Article 4 direction outside of
certain circumstances within conservation areas4. CLG and WAG are considering
whether the requirements for compensation and approval are currently too onerous
for LPAs and it is expected that the Planning Bill may outline changes to Article 4
directions. In light of this, LPAs may wish to consider removing some of the PDR
included in this review where they feel local circumstances dictate a special case.
PDR can also be different from that set out in the GPDO in specific areas where land is
the subject of a special development order. On such land, whether the special
development order was made before or after the commencement of the GPDO, the
GPDO applies “only to such extent and subject to such modifications as may be
specified in the special development order.” LPAs also have the power to extend PDR
in a locality through a local development order which implements policies in one or
more development plan documents (local development plan in Wales) or by creating a
simplified planning zone which grants a specified planning permission in the zone
without the need for a formal application or the payment of planning fees.

3 Definition taken from the Planning Portal website:
(http://www.planningportal.gov.uk/england/professionals/en/1115310689486.html)
4 Communities and Local Government 2007 Changes to Permitted Development Consultation Paper 2:Permitted Development
Rights for Householders paragraph 45

Introduction

The GPDO as it stands does not explicitly grant PDR for the development of
non-domestic renewables and low carbon technologies. Some LPAs have indicated to
householders that certain technologies, particularly solar, can be installed using PDR
but there has been no equivalent to this in most non-domestic situations. For example,
during this review it was ascertained that one LPA has required a developer to apply
for retrospective planning permission for installing solar panels in a non-domestic
situation5. There is a need to clarify the GPDO and for the production of guidance to
confirm to what extent small scale renewable and low carbon devices can employ
PDR. The recommendations contained in this report should, if implemented, fulfil
the former.
This review represents a move toward an impact based approach for the GPDO with
regards to small scale renewable and low carbon devices. Such an approach needs to
be related to its context, size and position within a curtilage, particularly its
relationship to boundaries with adjoining properties where an impact might be felt
(e.g. neighbouring residential buildings). This approach has resulted in
recommendations that restrict PDR for certain technologies (particularly heat pumps,
biomass, combined heat and power and hydro) where the GPDO was previously
unclear as to whether planning permission was required, and that have generally been
installed without applying for planning permission. We recommend that CLG and
WAG specifically target trade associations, manufacturers and installers of these
technologies for their views regarding any changes to PDR. An impacts based
approach may also result in developments that were previously thought of as
permitted development being unacceptable due to their impact on the streetscene or
because they are located in areas such as national parks, areas of outstanding natural
beauty, world heritage sites or conservation areas.

5

At Tesco’s Hucknall petrol station in Ashfield LPA
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2. Policy context summary
2.1 England
The energy white paper6, published in May 2007, set out the UK’s long term energy
challenges as:
• tackling climate change by reducing carbon dioxide emissions both within the
UK and abroad and
• ensuring secure, clean and affordable energy as we become increasingly
dependant on imported fuel
The white paper confirms that renewable energy is key to Government’s strategy to
tackle climate change and deploy cleaner sources of energy, with a target of 10 per
cent of the UK’s energy supplies to be provided by renewable sources by 2010 and an
aspiration for this to reach 20 per cent by 2020.
The Government’s support for small scale renewables is outlined for microgeneration
equipment in its Microgeneration Strategy7 which sets out a wide range of actions by
Government including the development of grant programmes, improvements to
existing communications activity, reviewing the permitted development regime and
assessing the benefits of smart metering combined with microgeneration.
To bring about the change necessary to bring about this increase in small scale
renewables and low carbon technologies CLG has consulted on a number of
regulatory changes including Planning Policy Statement: Planning and Climate Change
(CLG 2006), Building a Greener Future: Towards Zero Carbon Development (CLG
2006) as well as the Permitted Development Rights for Householder Microgeneration8.

2.2 Wales
The Government of Wales Act 2006, places a duty on Welsh ministers to promote
sustainable development in the exercise of its functions. The Environment Strategy for
Wales (2006) summarises the impacts of climate change and sets out a clear
commitment to reducing greenhouse gas emissions, maintaining existing carbon stores
and ensuring effective adaptation. As part of the Environment Strategy Action Plan,
WAG is committed to investigating whether changes to permitted development will
help the take-up of microgeneration devices.
WAG’s energy strategy is being updated to take into account the challenges arising from
climate change and policies will emphasise the desirability of using renewable energy
sources where practicable on both a small and large scale, as well as stressing that
energy must not be wasted; that it should be used as efficiently as possible and should
provide as much local and regional benefit as possible. At the local level the Assembly
6

Department of Trade and Industry 2007 Meeting the Energy Challenge
Department for Trade and Industry 2006 Our Energy Challenge Power from the People
8 Communities and Local Government 2007 Changes to Permitted Development: Consultation Paper 1 - Permitted Development
Rights for Householder Microgeneration
7
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Government believes that microgeneration is especially important and is determined to
see as much local electricity and heat generation as is economically feasible at both the
individual building and community levels. A new Wales energy route map including
these principles will be issued for consultation in 2008. A micro-generation action plan
was published in March 2007 and identifies a range of activities which will facilitate the
deployment of 20,000 micro-heat systems and 10,000 micro-electricity systems by 2012
and put Wales on a path to at least 200,000 micro-electricity, 100,000 micro-heat and
50 significant community energy projects by 2020.
The Welsh Assembly Government consultation document, Planning for Climate Change,
published in December 2006, sought views on the intention to take forward proposals
to refine planning policy in response to climate change. Climate change is identified and
confirmed as one of the basic principles underpinning the Assembly Government’s
approach to planning and reiterated the intention to review the permitted development
provisions in respect of microgeneration. A consultation document outlining proposed
changes to permitted development was published in July 2007.9
In February 2007 the First Minister, Rhodri Morgan outlined a programme of action to
tackle and deal with climate change and the Minister for Environment Planning and
Countryside, Carwyn Jones, indicated that the aspiration to achieve zero carbon levels
for all new buildings by 2011.

2.3 Sensitive areas
2.3.1 National parks, AONBs, world heritage sites, conservation areas
and the Broads
As outlined in Section 1.3, PDR are different in certain sensitive areas and sites. In
particular, PDR are sometimes more restricted in sites designated as Article 1 (5) land,
namely national parks, areas of outstanding natural beauty, conservation areas and
the Broads. Where appropriate, due to the special nature of these sites, separate PDR
recommendations are made for these types of land. The heritage white paper10
commits the Government in England to extending Article 1(5) land status to world
heritage sites and the Welsh Assembly Government to clarifying and strengthening
the protection of world heritage sites. World heritage sites are therefore also classed
as “sensitive areas” for the purposes of this review.

2.3.2 Historic sites and buildings
The heritage white paper includes a commitment that the current lists and registers for
historic assets in England (listed buildings, schedule of ancient monuments, register of
parks, gardens and battlefields and the world heritage list) will be replaced by a single
register of historic buildings and sites of England. WAG also proposes to establish a new
unified register for historic buildings and sites, and although there is no commitment in
the white paper, it is understood that WAG is likely to include world heritage sites in the
register and is considering whether to include registered battlefields.
9 Welsh Assembly Government (2007) Lifting the Planning Barriers to Domestic Energy Micro-generation Proposed Changes to
Permitted Development Rights
10 Department for Culture, Media and Sport & Welsh Assembly Government (2007) Heritage Protection for the 21st Century
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English Heritage11 welcomed certain proposals to restrict permitted development in
conservation areas and world heritage sites for domestic microgeneration but
recommended extending the restrictions such that they applied to all Article 1(5) land.
They also considered there was a case for extending the restrictions on PDR to
registered historic parks and gardens and registered battlefields. We feel however that
there are sufficient differences between the technologies and the types of sensitive
areas such that PDR can be different depending on these factors and have made
recommendations for PDR that we feel are appropriate to the different types of area.
In particular we believe that there are inherent differences between what is
appropriate in large scale protected areas such as national parks and AONBs compared
to more localised sites such as conservation areas, world heritage sites and listed
buildings. This is explored further within the technology chapters of this review. We
believe that it may be appropriate for developers to contact relevant authorities for
advice regarding installation even where a device has PDR to ensure that development
is carried out with sensitivity and to ascertain whether other regulations and licences
are needed before development can take place.
English Heritage11 also raised concerns that some permitted developments near to
listed buildings may affect their setting (the position or surroundings of the listed
building). Listed building consent (LBC) generally protects listed buildings from
inappropriate development but LBC is not always required (e.g. for free standing wind
turbines) within the building’s curtilage and is not required outside the curtilage. To
mitigate for this, we have, in some cases, restricted PDR within the curtilage of a listed
building where there is no requirement for LBC. Guidance should stress that
development near a listed building should be conducted in such a way so that it will
not adversely affect the setting of the building.

2.3.3 Nature conservation designations
Statutorily protected sites of nature conservation importance include special areas of
conservation (SAC), special protection areas (SPA), sites of special scientific interest
(SSSI), national nature reserves and local nature reserves. There is also statutory
protection for habitats and species outside designated sites. These are outlined in
ODPM Circular 06/0512 and reference to this should be included in guidance for those
who propose to install renewable and low carbon devices using PDR.
Regulation 60 of the Habitats Regulations prevents any development, including those
with PDR, which is likely to significantly affect a European site13 (this does not include
Ramsar sites, potential SPAs or candidate SACs), either alone or in combination with
other plans or projects, that is not directly connected with or necessary to the
management of the site unless the LPA has ascertained, after consulting Natural
England (NE) or Countryside Council for Wales (CCW), that such development would
not adversely affect the integrity of the site.
11 English Heritage written response (2007) to Consultation Paper 1: Permitted Development Rights for Householder
Microgeneration
12 ODPM Circular 06/05: Biodiversity and Geographical Conservation - Statutory Obligations and Their Impact Within the Planning
System
13 Note that for the purposes of considering development proposals, potential SPAs, candidate SACs and listed Ramsar (wetland
sites designated under the Convention on Wetlands of International Importance Especially as Waterfowl Habitat) sites should
receive the same protection as designated SPAs and SACs (PPS9 paragraph 6, TAN5 paragraph 6).
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Where an owner or occupier wishes to exercise PDR that may damage an SSSI and the
works involved are listed on the SSSI notification as operations likely to damage the
special interest features, they must apply to NE or CCW for permission to carry out the
operation.
There could also be issues associated with protected species when installing some
renewables and low carbon technology devices: for example bats could be disturbed
during the installation of wind turbines or solar panels on a roof. Where excavation is
required, for example with ground source heat pumps, tree roots could be damaged
which may have safety implications, and for wind turbines to achieve their potential it
may be necessary to remove or prune trees nearby.
All of these issues, although important, are not appropriate within the GPDO as all are
subject to separate legislation. We would strongly recommend that guidance makes
reference to these issues and regulations, stressing that even with PDR it may not be
possible carry out a development.

2.3.4 Local sites and designations
As well as the Article 1(5) land and nationally and internationally designated sites and
buildings outlined in the previous sections, LPAs also identify local sites of historical,
landscape and wildlife importance for protection from inappropriate development.
These sites are generally (although not always) included in the local plan and can
include special landscape areas, areas of high ecological value, county wildlife sites
and archaeologically sensitive areas.
Although this review does not include proposals for restrictions on PDR in locally
designated areas, special sensitivity should be employed in them to prevent
inappropriate development. Guidance should stress the need for installers to check the
current local planning regime and, where necessary, contact the relevant authorities
before commencing work. As noted earlier in this review, LPAs have the power to use
Article 4 orders to remove PDR in areas where they feel they would not be
appropriate.
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3. Methodology
3.1 Introduction
Entec’s brief to carry out this review included a number of requirements, namely:
• the review should consider all non-domestic land uses including commercial
and agricultural use
• recommendations should be based on a common impact approach to
conferring permitted development rights and should identify any specific
criteria limiting permitted development rights, including sensitive areas, such
as national parks and conservation areas
• the starting point for the review should be that permitted development rights
for domestic users should be conferred on non-domestic users unless there
are exceptional contrary reasons and should be extended where possible, to
match the higher energy requirements and greater potential for generating
energy of many non-domestic users and possibly limited impact on
neighbours and the wider community
• the review should consider how community groups might be given permitted
development rights where there is little impact of a small-scale renewable
energy generation development on others
• the proposals identified should be sufficiently detailed to allow Government
lawyers to draft new provisions for the GPDO
• where recommendations are made extending permitted development rights
which would exceed the Environment Impact thresholds set out in the EIA
Regulations the review should consider whether it might be justified to raise
the thresholds and
• the views of key stakeholders should be sought on proposals
The following sections outline how these requirements were taken into account
during this review.
There are also potential links that can be made between this review and a parallel
review currently being undertaken into the GPDO for all other non-domestic uses.
Discussions have been held with the consultants carrying out this work. However, at
present, no detailed recommendations have been made that can be taken into
account in this review. CLG and WAG should undertake a comparison of both reviews
to ensure that the recommendations made are compatible.
It should be noted that comments attributed to organisations within this report may
be the views of the individual representative concerned and not those of the
organisation as a whole.

Methodolgy

3.2 Methodology
Entec believes that the essence of this review was to gather as much information as
possible regarding the various technologies, look in detail at the issues and
opportunities associated with each of them as revealed by case studies and
stakeholders and then to test various recommendations and situations with
stakeholders and using our own experience to deliver robust recommendations for
PDR such that it would encourage the installation of small scale renewable and low
carbon technologies that would have little or no significant adverse impacts.
Although based on our research, some of our judgements are relatively subjective as
the issues involved are such that detailed decisions cannot be made on what
significance a particular impact, such as the visual impact, an installation may have.
The initial stage of this review was to research existing case studies, primarily planning
applications, relating to each technology, concentrating on those areas where we
believed there was more likelihood of significant numbers being removed from the
requirements for planning applications and thus relieving pressure from LPAs and
speeding up the process of delivering these technologies on the ground. Our focus
was therefore mainly on solar and wind technologies but also extended to include
hydro, heat pumps, biomass and combined heat and power plants. No upper limit was
placed on what defined “small scale” in order to allow PDR based on a development’s
impact.
More than 70 case studies were examined to provide empirical data as to what types
of planning application were being made and the issues associated with them. Where
possible links between the case studies were made such that we could ascertain a limit
of what could be thought of as having little or no impact, for example the height of
free standing wind turbines. Where appropriate, stakeholders such as developers or
planning officers involved in deciding applications were contacted to provide further
information regarding the case studies.
Another major strand of this research was to identify what a variety of stakeholders
believed were the major issues associated with the technologies and how, if at all, PDR
should be extended to allow for the easier delivery of the technologies. This was done
through a variety of means, most importantly through two workshops which brought
together a mixture of stakeholders. Attendees included representatives from local
authorities and central government, the microgeneration industry, planning
professionals and environmental and heritage organisations. As well as round table
discussions, comment forms were completed by attendees regarding each of the
technologies. Interviews were also conducted with other stakeholders such as the Civil
Aviation Authority, wind turbine manufacturers, industry bodies and potential
customers. Comments received by CLG on their householder microgeneration
consultation reviewing permitted development rights were also examined.
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A steering group was created containing representatives of CLG, WAG, Defra,
Business, Enterprise and Regulatory Reform (BERR)* and the Planning Officers’
Societies of England and Wales, which was used to sound ideas and give advice to
Entec throughout this review.
The information obtained from all of the above sources was synthesised to produce
the recommendations contained within this report to amend the GPDO in England
and Wales that we believe will encourage the growth of small scale renewable and
low carbon technologies. The recommendations made in this approach were reached
by utilising an impacts approach such that PDR was extended to the limit we believed
was achievable without causing a significant impact.
The impacts approach
This methodology of this review has used an “impact approach” first used by Sparks
and Jones in their study into householder development14 such as extensions and loft
conversions. This study identified four levels of impact for householders from Level 1
impacts that affect the household only through to Level 4 impacts that affect a wider
area beyond the immediate street scene. Although this review is for non-domestic land
uses, as opposed to households, the definitions are broadly comparable and those used
by Sparks and Jones have been adapted for use in this review as shown in Box 1.
Box 1

Impact Approach

Level 1 – Affects only the host property and its occupants.
Level 2 – Affects the living or working conditions of people in adjoining
properties. In the case of adjacent houses these impacts may take the form of
overlooking and loss of privacy, overshadowing and loss of daylight, an
overbearing presence causing a loss of aspect or openness, and noise disturbance
leading to loss of peace and tranquillity.
Level 3 – Affects the immediate street scene, particularly having regard to its
character and appearance. Proposals that are visually discordant will have adverse
impacts, particularly where the street scene is distinguished by some ordering
principles such as the scale, massing, orientation, materials or form of the
buildings, or the openness of the layout or means of enclosure of the gardens.
Level 4 – These impacts apply over a much wider area and affect interests of
importance that extend beyond the immediate street scene. They may
compromise the integrity of designated areas such as conservation areas, national
parks and Areas of Outstanding Natural Beauty, or impact on sites of ecological or
cultural importance. Any proposal that affects the character or appearance of a
listed building will have a Level 4 impact since historic buildings are protected for
the benefit of the whole community. There may also be Level 4 impacts if there
are consequences for highway safety affecting the passing public.

14 Department for Communities and Local Government 2006 The Householder Development Consents Review
* Now Department for Business, Innovation and Skills (machinery of government changes 5 June 2009)

Methodolgy

This review does not make explicit reference to what level of impact the recommended
PDR will have as, in each case, the recommendations have been made such that we
believe the impacts will generally be of a low level (i.e. Levels 1-2). Where feasible PDR
has been limited such that impacts will be felt only within the curtilage of the host
property, however some impacts (particularly visual impact) are subjective.
Land uses
The terms of this review of the GPDO was to make recommendations for all forms of
non-domestic land use, i.e. all land that is not within the curtilage of a dwelling house.
This has proved difficult to do, not least because there are so many potential types of
land use, many of them without full definitions.
For simplicity, wherever possible recommendations have been given for changes to
PDR such that they can apply to all land uses in a separate additional Part of the GPDO
for renewable and low carbon technologies. However, as a development can have
different impacts depending on its location and surroundings there does need to be
some differentiation between them. For example, retail can apply equally to a corner
shop or an out of town shopping centre, yet clearly there could be differentiations
between what impact a permitted development might have in these differing
circumstances (e.g. a ten metre high wind turbine in a supermarket car park would
have a very different impact to the same turbine being erected in the back garden
attached to a corner shop.)
We believe that most of these differences can be accommodated by restricting PDR,
where appropriate, within a certain distance of residential properties, the distance
varying depending on the technology. For example we have recommended that free
standing turbines in non-domestic situations have PDR only if they are located at least
100m from the window of a residential dwelling15. This has allowed recommendations
to be made that are relatively substantial but that we feel are appropriate in many out
of town non-domestic land uses. The restriction on PDR close to residential properties
means that PDR for areas such as suburbs, town centres and mixed uses will not be
able to be employed. We have also made some distinctions for agricultural land and
in one instance, for large sites of 1000 square metres or more in floor area. In those
cases where PDR for non-domestic land uses was removed due to proximity to
residential land uses we recommend that the PDR for householder microgeneration
should be employed instead.
It should be noted that the PDR relate to the land use and not the type of developer
(e.g., business, Local Authority, community group) and therefore any enterprise could
potentially establish a small scale renewable or low carbon technology on a site
depending on the permitted or established use.

15 Note that this is an interim recommendation and could be superseded by a microgeneration certification scheme.
See 6.4.1for details
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Community use
The issue of allowing community groups extended PDR was included in the brief and
examined in this review. After reviewing case studies and consulting with stakeholders
we do not believe that it is appropriate to extend the magnitude of PDR for
community groups beyond the limits allowed for other developers. While we can
understand the wish to allow community groups as much potential to develop small
scale renewable and low carbon projects as possible, in reality we have been
constrained by the impact approach that was used during this review.
We specifically examined options such as allowing community groups PDR for solar
panels in open land, such as parks, waste ground and nature reserves; and allowing
wind turbines on agricultural land where they were for community use. However in
this review, we have endeavoured to extend PDR as far as is possible to allow for the
maximum growth in these technologies on the condition that it does not impact
significantly on neighbours or the environment. Should we make recommendations
for community groups that go beyond those recommendations we have already made
there would therefore be a higher level of impact on neighbours or the environment.
In addition, we firmly believe that the extent that our PDR recommendations have
been made, for example allowing 100 per cent coverage of roofs with solar panels
and the installation of 15m high turbines in agricultural areas offers good potential for
community groups to exercise PDR.
Although we do not believe that it is appropriate to extend the magnitude of PDR for
community groups, we recognise that there is some potential to make sure that they
do not “miss out” on the opportunity for PDR because they do not own, for example,
land that is classified as agricultural, but instead own a nature reserve or open land.
This is particularly relevant to our PDR recommendations for stand alone solar panels
where 465m2 of panels can be PDR on agricultural land compared to just 9m2 on
other. Due to the limited uptake of stand alone solar panels at present however we do
not feel that it would significantly add to renewable energy generation if this was
extended for community groups in parks and open spaces, and could potentially cause
significant visual impacts.
We also examined whether the PDR allowance of community groups could be
increased in agricultural areas. Our recommendations set out that PDR extends to only
one free standing wind turbine and to solar panels that are reasonably necessary for
agricultural purposes. There is some potential that this could be amended to allow
further developments to be PDR within an agricultural unit if they are for community
use or benefit (subject to the other conditions outlined). This could include using the
devices to provide power for nearby homes, therefore allowing new and existing
homes to be zero carbon. We have not included specific recommendations in this
report with regards to a potential change to PDR as the number of wind turbines or
solar panels needed would likely be in excess of the cumulative limits we have
recommended and may therefore lead to a combined visual impact. However, the
potential for this to increase the number of solar and wind developments is such that
we recommend that a question to gauge stakeholders’ reaction to increasing PDR for
community groups in agricultural land is included in a consultation document.

Methodolgy

A further problem we identified when examining PDR for community groups was how
they could be defined for the purposes of the GPDO. For example, would it be
necessary for them to be a properly constituted body or should it be for any grouping
of people who say they are a community. Equally, could a house builder anticipate the
needs of a local community in terms of energy use and erect devices such that the
development would be carbon neutral before any of the houses were lived in by a
community?
As stated earlier we believe that the recommendations we have made in this report
offer good potential for community groups to exercise PDR for renewable and low
carbon developments. Rather than make recommendations extending PDR for
community groups that could be of significant impact we instead recommend that the
help that is currently available to community groups in the form of grants and advice is
maintained and, if possible, extended.

23

24

Small scale renewables and low carbon technology non-domestic permitted development review

4. Introduction to small scale
renewable and low carbon
technologies
4.1 Background
The following technologies have been included in this review of permitted
development rights:
• solar
• wind
• hydro
• heat pumps
• biomass and
• combined heat and power
Each technology is explained in greater detail in the later sections of this report but in
general they can be split into two main categories: those that generate electricity or
heat from a renewable energy resource (such as wind, solar, hydro, heat pumps and
biomass) and those that enhance the efficiency of energy generation and can
generate close to the consumer (combined heat and power). The technologies can be
used to produce one, or both, of the two main forms of energy that we use - heat and
electricity.
The range of heat uses in the non-domestic sector is vast. Heat is used, for example, to
provide hot water and comfort for people and for farming and industrial processes. In
some cases heat provision is very similar to the domestic sector where boilers produce
hot water that is then fed to radiators. Certain industrial processes require so much
heat (e.g. furnaces) that they have their own dedicated heating plants. Nevertheless,
even these factories look very carefully at their heat demands to find the most efficient
way to meet them, for example using combined heat and power units.
Electricity is used in the non-domestic sector to provide power and an even wider
range of uses including lighting, computers, pumps, air conditioning and motors.
Small users, such as care homes, use electricity in much the same way as we do in our
homes. At the other extreme some businesses have dedicated power plants, for
example aluminium smelting works are very often sited next to hydropower plants.
The demand from non-domestic users for electricity greatly depends on the type of
user. Businesses are seeking ways to reduce their energy bills and many have climate
change commitments requiring them to investigate generating their own renewable
power, and many want to use renewable energy to enhance their image.
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In numerical terms, the energy demands at the lower end of non-domestic land uses,
for example, a small corner shop, would have a total energy demand similar to that of
the rest of the houses in the street of around 22,000 kWh/y16. At the other end of the
scale some industrial processes, such as aluminium smelters are energy intensive, and
can require their own power plants to produce the energy required. One such smelter
in Fort William for example uses its own hydro-electric scheme with a nominal capacity
of 85MW17 and consumes hundreds of millions of kilowatt hours of electricity each
year. To give some sense of the scale of this energy requirement a wind turbine erected
in 2005 in Green Park near Reading, has a nominal capacity of 2MW, would produce
around 3,500,000kWh/y and is 85m high to its hub18.
Figure 4.1 Green Park wind turbine

Source: Entec

Most non-domestic uses will consume more energy than a domestic household and to
make a meaningful contribution to their total energy requirements they will generally
wish to install larger more powerful systems. As systems get larger they require more
investment to plan and build and, as a result, the proportionate burden of planning
permission in terms of cost and time becomes less and the likelihood of the impacts of
the structures being small enough to have minimal impacts on neighbours and the
environment decreases. In other words, as the systems become larger to provide
meaningful amounts of energy to more energy intensive non-domestic land uses the
less likely the development is to be suitable for permitted development and the less it
matters in economic terms.

16
17
18

BERR UK Energy in Brief 2007 and Census, Labour Force Survey, Office for National Statistics 2003
http://www.visit-fortwilliam.co.uk/alcan/index.htm
http://www.ecotricity.co.uk/projects/plan_greenpark.html
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A deliberate decision was therefore made when undertaking this review that we
would not set a limit as to what “small scale” was, beyond a general assumption that
it would refer to equipment that can generate electricity to power the needs of the
non-domestic land use that applies, rather than be used for the commercial
generation of electricity.

4.2 Differences between domestic and non-domestic
technologies
In terms of the non-domestic applications of renewable energy and low carbon
technologies it is worth considering how this compares with the previous work for
Communities and Local Government and WAG carried out by Entec at the domestic
scale19.
There are many similarities between domestic and non-domestic renewable energy
systems. Indeed, we suggest that in large part the issues for permitted development are
the same for both sectors. However, different weight, measures or importance might
be attributed to the impacts of each issue. For example, noise from systems is still an
important issue but domestic receptors generally require a much lower noise threshold
than many (but not all) non-domestic receptors. There are some significant differences
in the range of different non-domestic uses and in the scales of these sites too.
Table 4.1 compares some of the issues associated with PDR for the domestic sector
with that for the non-domestic sector. Much of the work completed on PDR for the
domestic sector is still applicable, however the nature, level and acceptability of the
impacts will differ.

19 DCLG (2007) Domestic Installation of Microgeneration Equipment: Final report from a Review of the related Permitted
Development Regulations, available from http://www.communities.gov.uk/publications/planningandbuilding/domesticinstallation
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Table 4.1 Main differences between non-domestic and domestic issues
for small-scale renewable energy systems
Issue

Domestic

Non-domestic

Size and
scale

Domestic dwellings are of broadly
similar sizes and so physical
permitted size limits on energy
systems are likely to be widely
applicable.

The scale of non-domestic applications varies widely
from residential care homes to major industrial
complexes. The acceptability of different installation
scales might vary considerably between nondomestic sites.

Planning
permission
cost

The cost of planning permission is
significant to many people. The
small size of domestic systems may
also mean that planning permission
costs are a more significant
proportion of the costs.

Many businesses will be more tolerant of planning
permission costs. Where businesses seek larger
generation systems they will also be able to more
readily absorb the costs of applying for planning
permission.
Non-domestic energy demand varies widely from
small (~domestic-scale) to significant (e.g. major
industrial demands) which can be thousands of times
larger.

Electricity
demand

Domestic energy generation is likely
to be installed to meet a significant
proportion of the domestic demand.
Domestic users consume broadly
similar amounts of energy and thus
there is a limited range of
technology scales appropriate to the
meeting domestic requirements.

On-site generation for industrial users will often need
to make a significant contribution to meeting
business needs and in many cases this will mean
significantly higher power systems than for the
domestic sector. Small-scale systems might be of less
interest unless they are used as a visible token of
sustainable credentials.

Noise

A very high proportion of domestic
energy generators will be sited close
to other dwellings where neighbours
may be affected by raised noise
levels. This can affect both their
amenity and potentially affect their
ability to sleep.

Non-domestic sites are often much less sensitive to
noise. Many industrial processes are already noisy.
Many industrial users will also be sited well away
from domestic receptors. Additional low-level noise
from small-scale generation may not be perceptible
above other industrial noises.

Landscape
and visual

Dwellings present a character setting
that may be considered less
significant than for ‘industrial’looking energy developments.

The character of non-domestic areas might be much
more aligned with the character of energy
generation equipment and thus larger visual effect
may be tolerated.

Technology Different domestic energy users are
likely to require a similar mix of
choice
electricity and heat demand and
thus require a similar mix (or type) of
technology.
Familiarity
with the
planning
process

The general public is likely to be
much less familiar with formal
processes such as planning
permission. The costs of planning
permission are significant to many
people.

Non-domestic energy users will have widely varying
demands for heat and power. Some process
industries will require significant quantities of heat,
while others may require only electricity. The mix of
technologies will vary widely.
The private sector is familiar with a variety of
contractual arrangements, formal processes, etc. and
is thus less likely to be deterred by the need to obtain
planning permission.
If PDR is to be used to increase take-up in this sector
then its main influence may potentially be on
simplifying the permitting of the larger developments
that are more attractive to businesses.
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4.3 Certification schemes
A third party certification scheme for microgeneration products, called the
Microgeneration Certification Scheme (MCS)20 is being developed by industry groups
with the support of the Department for Business Enterprise and Regulatory Reform
(BERR) to provide a third party certification scheme for microgeneration products and
installers. The scheme, administered by the Building Research Establishment, is being
developed to build consumer confidence by ensuring quality and reliability. It also
underpins the BERR grant scheme for the installation of microgeneration technologies,
the low carbon buildings programme21. Only those products and installers certified
under MCS will be eligible for grants. Linking certification to the low carbon buildings
programme grant scheme makes it likely that certification will be widely used by
manufacturers and installers to ensure customers can obtain grant support to buy
their products and services. Although there will be a cost to manufacturer and
installers to join the scheme this could be balanced out by an increase in business.
The MCS evaluates products and installers against criteria for microgeneration
technologies (including micro wind, heat pumps, solar thermal, PV, biomass, micro
hydro, micro combined heat and power and fuel cells) based on type testing and
assessment of policies and practices at the manufacturing facilities, installation
contractor’s office and at installation sites. The standards set out in the scheme can be
modified over time to allow the incorporation of new developments and
improvements in technology. For example, although it currently only covers devices
that are classified as microgeneration devices (i.e. devices up to a rating of 50kw for
electricity and 45kw heat) it could be expanded to include larger installations which
may be appropriate in some non-domestic situations.
The MCS offers a number of opportunities to allow permitted development for small
scale renewable and low carbon technologies if PDR can be framed in such a way that
the standards utilised in the certification scheme can be used to evaluate whether a
product (or installer) conforms to that standard. For example a wind turbine can be
tested to noise and vibration standards such that, providing the device is competently
installed and maintained, the noise levels at a particular distance in particular
circumstances can be judged. It would then be possible to set a maximum noise limit
for a device that would be eligible for PDR, e.g. to minimise noise impacts on
residential dwellings. For installers to be eligible for certification it may be possible to
require certain standards and procedures to be gone through (and documented) in
order for installers to receive and keep their certification. This could usefully cover such
topics as checking for potential ecological and archaeological impacts, siting devices to
cause minimal disruptions to television signals and ensuring the device was installed in
a safe manner.

20
21

See www.ukmicrogeneration.org
http://www.lowcarbonbuildings.org.uk/home/
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There are some potential problems with this approach however, including whether the
requirement to be certified by a particular scheme is anti-competitive. We therefore
recommend that that the phrase 'UKAS22 accredited microgeneration23 certification
scheme' is used in the GPDO, although it should be recognised that there is currently
only one accredited microgeneration scheme in the UK.
Other potential drawbacks of certification include whether the additional conditions
required to allow PDR would make the scheme too complex, that the scheme as it
stands may not cover devices at the more powerful end of the small scale devices that
would be eligible for PDR, the time it may take to incorporate the PDR
recommendations within a certification scheme and the time it would take for
products and installers to gain certification. We have therefore given
recommendations for PDR that, wherever possible, have avoided using the
requirement for an installer and product to be certified. This is not because we believe
it is undesirable: indeed we believe that a convincing argument could be made to
require all products and installers to be certified before being eligible for PDR.
However, we believe that more small scale renewable and low carbon devices are
needed as soon as possible and therefore it is necessary to set out recommendations
for PDR now. Many of the recommendations we have made for PDR can be
incorporated within the MCS or equivalent at a later date and we recommend that
CLG and WAG review the PDR recommendations we have made in light of
certification standards both as they exist now and as they are developed in the future.
For some technologies we have recommended the adoption of standards that will be
developed in a certification scheme at some point in the future. As these standards
may take some time to develop we have made a number of interim recommendations
for wind turbines and air source heat pumps relating to issues such as noise, vibration
and safety that can be used to allow permitted development rights to be applied.

22

The United Kingdom Accreditation Service, see http://www.ukas.com/ for details
If the certified devices are more than 45kW and 50kW they will no longer strictly be classified as microgeneration, however for
convenience and to avoid confusion we have however continued to refer to the schemes as being “microgeneration certification
schemes”.
23
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5. Solar
5.1 Introduction
There are two types of solar renewable technology that may be used in a nondomestic context: solar photovoltaic and solar thermal. Solar photovoltaic (PV) cells
operate by converting energy from the sun into electricity by using semiconductor
materials to absorb photons of light and then convert part of the energy contained
within the photons to electricity. The electrical output from a single cell is usually in the
order of a few watts. To provide useful quantities of electricity, multiple cells are
connected together and enclosed in a transparent case to form a module. PV modules
can be connected together to form a PV system and any number of modules can then
be connected together in a variety of configurations to give the desired electrical
output. Solar water heating (solar thermal) employs a solar collector to absorb heat
from the sun and concentrate it to provide heating for hot water.

5.1.1 Types and sizes
Solar PV
Solar PV cells can be categorised into three groups based on the type of material used
as the semiconductor. Solar cells themselves are relatively small with a typical cell
having an area of between 10 and 100cm2: this allows the cells to be connected in a
wide range of configurations to produce devices for the installation on domestic
buildings. These devices can be panels, tiles, or integrated into glass facades.
Solar PV can be connected to the mains electricity grid by connecting the system
through an inverter. This adds benefit by providing a secure supply of electricity when
the system is not generating and allows the export of excess electricity back into the
grid. Solar PV can also be used for systems that are not connected to the grid; these
types of system are known as stand alone systems and are usually connected to a back
up energy supply and an energy storage system such as batteries.
Solar panels are the most common method of using PV in buildings. The panels can
vary in size depending on the power output required. The panels can be simply bolted
onto the existing roof (Figure 5.1) or they can be embedded into the roof structure
which will minimise the roof profile of the system (Figure 5.2). For a typical bolted on
PV panel installation the surface of the panel is around 6cm above the roof plane (or
proud of the wall).

Solar

Figure 5.1 Solar panels bolted onto roof

Source: Solarcentury

Where solar panels are incorporated into the roof structure it is important to ensure
the integrity of weatherproofing is maintained. It is also important to keep the panels
well ventilated as if PV cells are overheated then the performance of the system will be
reduced.

Figure 5.2 Solar panels incorporated in roof structure

Source: Solarcentury

In non-domestic applications PV panels can be retrofitted to small areas of roofs as
with retrofits to domestic dwellings or to whole façades. They can be used as an
architectural feature, or as a replacement for existing architectural cladding.
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Solar thermal
The types of solar thermal system range in complexity from simple plastic tubing on a
roof for heating swimming pools to advanced evacuated tube collectors which can
offer improved performance in cloudy conditions. Solar thermal systems are most
often built at the domestic scale: however, quite large solar thermal systems are
particularly effective at heating swimming pools and greenhouses. The main variations
on a typical system will be in the type and size of collector that is used. Sometimes
solar water heating panels can be fitted to frames, allowing larger systems to be
installed where there is no convenient pitched roof, such as near outdoor swimming
pools or on factories with flat roofs.

5.1.2 Potential
Solar PV
The power output of Solar PV is directly proportional to the area of the panels. Thus
higher energy users will need larger areas of panels to make a meaningful
contribution to their energy demand. Currently solar panels are relatively expensive
and often only small roof areas are covered but if, as the industry expects, costs reduce
then larger installations are more likely.
PV cells can also be built into tiles that fit with existing roof tiles; this allows PV to
blend in with the existing building and reduces the visual impact of the system. PV tiles
come in a range of standard sizes to enable retrofitting of roofs. As PV is becoming
more accepted as a building material, more ways are being developed of incorporating
it into buildings, such as louvres and semi transparent façades, and into windows.
Developments in thin film PV technologies have led to a wider variety of applications
such as flexible cells and semi-transparent PV glass.
Figure 5.3 Solar panels incorporated into buildings

Source: Solarcentury

Solar

The electrical energy produced by a PV device depends fundamentally on the amount
of sunlight it receives. To improve the energy production of the panels they can be
mounted on a frame that tracks the movement of the sun, therefore maximising the
amount of sunlight hitting the device at all times of the day. This can be done with
either manual or electronic control. While it is far more common to have a fixed
mounting, tracking mechanisms can improve energy generation by up to 30 per cent.
The major disadvantage to using a tracking system is the added cost of the system and
of its maintenance.

Solar thermal
A typical solar thermal system could provide around 50 per cent of hot water needs
over the year for non-domestic buildings with low hot water requirements similar to
those of a normal household: e.g. a corner shop. This would usually provide all the hot
water needs over the summer months but require back up from conventional heating
methods at other times. Solar water heating can provide an effective means to reduce
fossil fuel energy consumption, particularly if mains electricity is normally used for
water heating. The benefit of solar water heating to non-domestic users will depend
greatly on their demand for hot water.

5.2 Issues
5.2.1 Introduction
Potential issues associated with solar technologies include:
• visual impact
• shading of adjacent property
• electrical safety
• access for maintenance
• ecology
and for solar water heating systems only:
• noise from pumping systems
The key planning issue to emerge from the stakeholder workshops and other
consultation was the visual impact of the systems.

5.2.2 Visual impact
It became apparent from the consultation with stakeholders and the planning
applications identified that visual impact is the main planning issue relating to solar
technologies in non-domestic situations. This impact can vary in degree and
significance depending on the projection above the roof plane, height, whether roof
or wall mounted, coverage and cumulative impact.

33

34

Small scale renewables and low carbon technology non-domestic permitted development review

The projection of “traditional” solar panels and associated installations above pitched
roofs can materially affect the external appearance of a building. This issue did not
raise much discussion at the stakeholder workshops where the majority of attendees
considered that in most land uses solar technologies should be permitted, with the
notable exception of protected designations. Of more concern was the visual impact
of stand alone solar panels, either on flat roofs or on the ground, as the required
supporting structures need to be elevated from the ground or roof and could
therefore have a visual impact when observed from the surrounding area.
The amount of surface area that solar panels cover can have a material effect on the
appearance of a building. The views expressed at stakeholder workshops suggests
that in many non-domestic land uses significant coverage of a building is acceptable
and should be permitted development. It was noted however that a greater degree of
consideration was required in sensitive areas, such as national parks, listed buildings
and conservation areas, and that planning permission should be required in these
areas due to the possible effect on the architectural value or character that led to their
designation.
The potentially greater visual impact of wall mounted solar panels compared to roof
mounted was raised in stakeholder workshops and by a number of respondents to the
CLG householder microgeneration consultation. It was suggested that stricter controls
would be required for wall mounted panels on buildings in prominent positions in
town and city centres.
The issue of cumulative impact resulting from significant numbers of solar panels
being installed on non-domestic buildings was not considered by stakeholders to be a
significant issue except on buildings in protected areas (e.g. national parks,
conservation areas) or listed buildings. The cumulative impact of stand alone solar
systems was identified as having the potential to significantly impact on the visual
amenity of rural areas and in particular it was expressed that the concentration of solar
panels over significant areas of agricultural land should be regulated.
Some concerns relating to the glare, colour and reflectivity of solar panels, both with
regard to visual impact and safety (e.g. driver distraction) were uncovered during the
course of this review. Although some variations can be made to the colour of solar
equipment, the black/dark blue colouration of most panels is designed to allow the
absorption of as much as light as possible and therefore reduce the amount of light
reflected. It could also be argued that solar panels are similar in appearance to
reflective glass and there seems little reason to restrict the PDR of solar equipment on
the grounds of the visual impact of their colour or reflectivity. There does not appear
to be any evidence of the reflectivity of solar panels causing driver (or pilot) distraction
leading to accidents and, again, the similarity of solar panels to reflective glass means
there is little reason to restrict PDR on these grounds.

Solar

5.2.3 Other issues
Of the other potential issues identified in 5.2.1, we do not consider access for
maintenance or electrical safety to be planning issues that should be controlled
through PDR restrictions. Access for maintenance is unlikely to be either frequent or
highly impacting on visual grounds. Electrical safety should be considered by
manufacturers and other legislation, not the planning system.
There is some potential for free standing roof mounted solar equipment to shade
adjacent properties, thus depriving it of access to light (including potentially to solar
panels) and there should be some control over this in any PDR that is given to this type
of installation.
The main ecological issue is likely to be the potential of disturbance to bat roosts
situated in roofs, particularly during installation. Once installed there is no evidence to
suggest that solar panels adversely impact on bats. A further issue raised by the RSPB
was the potential impact on biodiversity which could result from concentrating solar
panels over a relatively large area of land.
The potential noise from pumping systems utilised in solar hot water systems is similar
to that of central heating systems and therefore is unlikely to be a major planning
impact on non-domestic buildings, except potentially on mixed use developments.

5.3 Evidence: case studies and consultation
5.3.1 Case studies
The 18 solar case studies identified for this review included schools, hotels, industrial
parks, civic centres, mills, care homes and a shopping centre, with the majority
involving the installation of solar panels on pitched roofs. None of the case studies
were refused planning permission which suggests PDR is appropriate for solar panels.
One case study related to the installation of solar panels on a pitched roof of a
National Trust owned listed building called Snuff Mill currently used as an education
centre. The panels in this case were located along the eaves line, rather than farther
up the roof, and were not visible from a public highway or open space, indicating that
although solar panels may be appropriate on a listed building, care needs to be taken
as to where on the roof they are located. Both planning approval and listed building
consent from the London Borough of Merton were needed, although it should be
noted that the installation of the panels was only part of larger applications regarding
refurbishment of the mill. Other case studies involving the installation of panels on
sloped roofs, in many occasions on local authority owned buildings, did not highlight
any particular problems associated with obtaining planning permission and there were
very few conditions attached to any of the approvals except requiring developments to
commence within a number of years after approval and, in some cases, the removal of
the panels when they are no longer in use.
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Fewer case studies were found relating to solar panels mounted on flat roofs, however
a number of projects that received planning permission were reviewed, including on
the MKA Healthy Living Centre in Leicester and on Richmond Fire Station. In the
former case the building was in a conservation area and the application for solar
panels was refused. However, after lobbying by the local community the building was
removed from the conservation area and the solar panels subsequently approved.

Figure 5.4 MKA Healthy Living
Centre roof mounted solar panel

Source: Energy Savings Trust

Detailed information regarding the height of the panels above the roof was not
available for any of the case studies but from the information available the installations
varied from below 1m to about 4m in height. In none of the flat roof case studies
examined was height found to be a major issue. However, from responses to the CLG
householder microgeneration consultation and the stakeholder workshops it seems
reasonable to have some sort of limit on the height of solar panels on flat roofs to
reduce the potential for visual impact.
The size and coverage of solar panels mounted on flat and pitched roofs varied
enormously from a 3m2 panel retrofitted to a small part of the roof to almost complete
coverage of a south facing roof elevation. No significant issues relating to either the
size of the panels or the roof coverage was uncovered during the case study research.
Three examples of case studies that included wall mounted solar panels were
examined for this review, at the Technium OpTIC Centre, the Barnstaple Civic Centre
and at the CIS Tower in Manchester: the former included solar panels in its original
design and planning application, with the latter two retrofitted schemes. All three case
studies were very visible from ground level and it could conceivably be argued that
therefore they had a high level of visual impact, although whether that is positive or
negative is dependant on the observer.

Solar

Figure 5.5 Technium OpTIC Centre

Source: Welsh Assembly Government

The only case study in England and Wales relating to stand alone solar panels found
for this review was the installation of two strips (2m high, 54m long) of panels
adjacent to the M27 in Fareham LPA. No details of a planning application for these
were found and it seems unlikely permission was applied for by the Highways Agency.
Figure 5.6 Free standing solar
panels on M27

Source: Solarcentury

Despite the lack of stand alone case studies we believe that there may be some
potential for “solar farms” similar to those found in the US, although solar technology
may not be quite ready for this large scale application in the UK.
Of the seven case studies where information could be obtained it was found that the
majority of applications were decided by planning officers using delegated powers24.
This suggests that the installation of solar panels on the roofs (both pitched and flat)
of non-domestic buildings is not particularly contentious. For example, in the case of a
24 Powers conferred to designated planning officers by locally elected councillors so that the officers may take decisions on
specified planning matters behalf of the council, usually conferred for minor uncontentious planning applications
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petrol station in Hucknall, where solar panels had been installed on a flat roof without
planning permission, retrospective permission was granted by an officer using
delegated powers and no conditions were attached to the approval.

5.3.2 Stakeholder workshops
There was unanimous support for PDR for solar technologies in out of town shopping
centres and strong support for PDR in shops and offices near houses (81%); offices
and industrial (96%); non-domestic residential (85%); institutions and leisure (88%)
and farms and farmland (73%). There were mixed views on whether PDR for solar was
appropriate on listed buildings and in conservation areas, national parks and AONBs,
with those not in favour of PDR outnumbering those in favour in both cases (42% vs
31% and 42% vs 35%).
When asked whether they thought that the installation of solar panels over the entire
pitched roof of a two storey office complex on a business park could be permitted
development, 77 per cent of stakeholders thought it could be PD and 12 per cent
thought it couldn’t.

5.3.3 Permitted development rights for householder microgeneration
consultation responses
Many of the responses to the CLG householder microgeneration consultation
confirmed and augmented the issues regarding visual impact outlined in 5.2.2. This
included concern that, depending on the angle and facing of roofs, solar panels could
potentially be seen from an extensive area (Harrogate Council) or could impact on the
streetscape (Westminster Council). Both Camden Council and the English Historic
Towns Forum commented that solar panels on walls could have a greater visual impact
on the streetscape than roof mounted panels.
Other comments raised included that pipework associated with solar equipment
granted PDR should not be visible (Dauntsey Consultants), concern that solar panels
with tilting mechanisms should not be excluded from PDR (Regen SW), that solar
panels should be limited in size only in conservation areas and that PDR should not
include a condition to remove solar panels after they are no longer in use where they
are integral to the roof structure (Town and Country Planning Association). A number
of respondents, including the Micropower Council, Association for the Conservation
of Energy and B&Q, noted that solar thermal panels are generally deeper than solar PV
panels to allow liquids to circulate and some equipment may not be able to be fitted
within 150mm of the roof line. The Micropower Council note that giving PDR for
equipment projecting up to 200mm from the roof line should allow the installation of
the majority of solar thermal panels.
The Council for the Protection of Rural England noted that in Switzerland solar panels
are installed along highways with minimal gaps between the roads and panels and
that the recommendation removing PDR within 5m of a boundary should be removed,
a point also made by the Town and Country Planning Association.

Solar

5.4 Potential changes to permitted development rights
5.4.1 Pitched roof mounted
The projection of solar equipment above the roof slope can materially affect the
external appearance of a building. However, there appear to be mixed views on
whether this is a major impact or not. Depending on the situation, allowing PDR for
solar equipment can result in the impact being contained within the immediate vicinity
or, for example, if the building is located on high ground with the roof angled in a
particular way the solar panel could be seen from some distance away across a large
area. Notwithstanding this potential visual impact on the wider environment, there
appears to be little reason not to extend PDR for solar panels generally and accept that
this will occasionally cause an impact over a wide area. The alternative would be not
to grant any PDR for any roof mounted solar panels, which would run contrary to the
householder microgeneration recommendations which give PDR for panels that do
not project more than 150mm from the roof.
Figure 5.7 Different roof coverage of solar panels

Source: Solarcentury

Our research has not uncovered any fundamental differences in solar technology
between those solar panels mounted on houses and those mounted on non-domestic
buildings: therefore the conditions associated with the householder microgeneration
consultation should be equally applicable in a non domestic context. We note the
requests from consultees to allow a 200mm protrusion above the roofline and also
that this has not been taken into account with the final recommendations made by
CLG which has confirmed the 150mm limit will be carried forward. Solar panels used
on non-domestic buildings are likely to be very similar to those used on household
roofs, albeit potentially covering a larger area, however there is likely to be some
variation in roof shape, in particular some non-domestic buildings will have corrugated
roofs which will make it difficult to install equipment within a 150mm limit of the roof
plane. We therefore recommend that an allowance of 200mm is allowed for
protrusion above the roof line to accommodate this potential variation and in light of
the consultation responses to the CLG householder microgeneration
recommendations.
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We do not recommend any limit is placed on either the size of panels that can be
erected or the proportion of the roof that can be covered by panels as we believe that
even full coverage of a building will have a minimal impact and could even result in a
lesser visual impact than allowing small, or a number of small, installations.
We also recommend including a condition on PDR requiring the removal of solar panels
that have not been in use for a continuous period of six months or more unless they are
integral to the roof structure, such as PV tiles.This is similar to the requirements of the
GPDO regarding temporary buildings and uses and to the condition attached to satellite
antenna allowed for dwelling houses which requires the removal of antenna as soon as
“reasonably practical” after they are no longer needed. Although we feel this condition
is unlikely to be acted upon on many occasions it does provide LPAs with the power in
the future to require the removal of redundant solar panels.
A large number of respondents to the CLG householder microgeneration consultation
were concerned about the impacts associated with extending PDR to solar
technologies in national parks, AONBs, world heritage sites, conservation areas and on
or near listed buildings. In the case of roof mounted solar panels we do not believe
that extending PDR would have a significant impact on national parks or AONBs as the
building on which the panels would be mounted is already in existence and would
have a far more significant impact than adding solar panels.
Solar panels mounted on the roof of a listed building will require listed building
consent to be obtained. Requiring a planning application would mean a requirement
for two applications for the same development, an unnecessary duplication. We
recognise that there is some potential for visual impact on the setting of a listed
building where a solar panel is erected nearby on the roof of a non-listed building,
however we do not feel that placing further limits is appropriate for roof mounted
solar panels as the mounting structure, i.e. the building, is already in place.
There is potential for visual impact in world heritage sites and conservation areas and
this was recognised in the householder microgeneration consultations by excluding
PDR in conservation areas and world heritage sites when facing onto and visible from
a highway. Although we accept that this is an attempt to mitigate visual impacts in
these areas, the impacts are not just limited to highways but from wherever the solar
panel can be seen, including open spaces, parks, neighbouring properties and from
overlooking high ground. We do not believe that removing PDR for all roof mounted
solar panels on non-domestic buildings in conservation areas and world heritage sites
would have a significant detrimental effect on the amount of energy that could be
generated from this source in England and Wales. We therefore recommend that there
is no PDR for panels mounted on a pitched roof in conservation areas or world
heritage sites. Suitable schemes can still be developed through the normal planning
process and LPAs should be encouraged to have positive planning policies, or
potentially local development orders, promoting small scale renewables and low
carbon technologies in these areas.

Solar

5.4.2 Flat roof mounted
In the householder microgeneration consultations no provision was made regarding
PDR for roof mounted stand alone panels. This is understandable given the limited
number of flat roofed houses where the installation of free standing solar panels
would be possible. There is more potential for the installation of solar panels on flat
roofs in a non-domestic context.
Flat roofed buildings in contrast to pitched roofs require a supporting structure or
frame to hold the solar panels in order to provide the optimum angle to absorb
sunlight. To achieve the optimum angle the supporting structure (that could also
involve a moveable structure that tracks the sun) would need to be elevated from the
floor of the roof. As with solar panels mounted on pitched roofs the main impact of
roof mounted solar equipment is likely to be visual. In order to minimise this impact it
is appropriate to impose a size and/or height limit on PDR for panels on flat roofs.
Figure 5.8 Flat roof mounted solar panels

Source: Solarcentury

As a starting point to limiting the height or size of a solar panel mounted on a flat roof
we considered the conditions associated with stand alone solar panels on the ground in
the householder microgeneration consultations which recommended limiting panels to
4m in height, a maximum of 3m wide by 3m deep and set back 5m from the boundary
of the property. We feel that the visual impact of a 4m high solar panel on a low
building could be significant and therefore recommend that to limit this, the solar array
should have a maximum height of 2m and be set back at least 2m from the edge of the
building. These limits to PDR would allow most of the case studies examined for this
review to be permitted development while the height and setback should mitigate
most visual impacts and should also have the added benefit of minimising any potential
for shading or safety concerns to adjoining properties. We would not recommend
placing any limit to the amount of solar panels that can have PDR on a flat roof as the
conditions outlined should mitigate most visual impacts. As with pitched roof mounted
panels, we recommend including a condition on PDR requiring the removal of solar
panels that have not been in use for a continuous period of six months.
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The same arguments and limitations regarding solar panels mounted on pitched roofs
outlined in the previous section regarding PDR in sensitive areas also applies to flat roofs
and we therefore recommend that PDR is allowed in national parks, AONBs and listed
buildings, but that it is not extended to conservation areas or world heritage sites.

5.4.3 Wall mounted
The coverage of large scale buildings such as office blocks with solar panels was raised
as an issue in the stakeholder workshops. It was suggested that regulation would be
required for buildings in prominent positions in town and city centres having their
frontal façades materially altered with solar panels and therefore affect the character
of the building and the town centre. The visual impact of solar panels installed on
walls was raised by a number of respondents to the CLG householder microgeneration
consultation. The respondents, who were mainly local authorities on this point,
considered that the impact on the visual amenity of the streetscape would be more
significant than those erected on roofs.
The relatively few cases of wall mounted solar installations found in the course of this
review and the requirement to have the wall facing toward the sun to maximise the
solar potential of walls suggests that relaxing PDR for walls will be unlikely to have
significant gains in terms of renewable energy production compared to the potential
visual impacts, particularly in town centres. A case could be argued for relaxing PDR in
certain circumstances, e.g. in industrial parks or retail parks, however the requirement
for all wall mounted solar panels in non-domestic situations to require planning
permission is the simplest solution.
Figure 5.9 Wall mounted solar panels (Technium OpTIC Centre)

Source: WAG
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5.4.4 Stand alone
In the householder microgeneration consultations PDR was given to stand alone solar
arrays of maximum 3m wide and 3m deep, provided the structure was 5 metres from
the property boundary and was not more than 4m high. There are likely to be fewer
visual impacts associated with some non-domestic properties, such as industrial
estates and office parks, and we considered whether the size of the array could be
increased beyond 3m x 3m to allow for the potentially greater energy needs of many
non-domestic buildings. However, considering that there are so few examples of stand
alone solar installations in the UK at present and the higher utilisation likely from
mounting solar panels on roofs, we feel that allowing larger free standing arrays
would not be appropriate at this time.
We also recommend using the same limits with regard to setback and maximum
height as we do not believe that the greater risk of visual impact associated with
increasing the height or reducing the setback can be justified. Although not included
in the householder microgeneration consultation recommendations we believe there is
also a case to be made for limiting the number of free standing panels that can be
erected on an individual property, and recommend limiting PDR to the first free
standing solar array within a building’s curtilage. We also recommend that free
standing solar installations that have not been in use for a continuous period of six
months or more should be removed.
The limited extent of the PDR for stand alone solar is such that we would not
recommend including many restrictions on which sensitive areas they can be built,
although as with the other solar recommendations we do not believe PDR should be
extended to world heritage sites or conservation areas. The erection of a free standing
structure such as a solar array within the curtilage of a listed building would not
necessarily require listed building consent but could have a major impact on the
buildings setting. We therefore recommend that PDR is not given within the curtilage
of a listed building if listed building consent is not required.
We believe there is a further opportunity to extend PDR for solar panels on agricultural
land. Part 6 of the GPDO outlines PDR on agricultural land for a variety of buildings
and operations on agricultural units (i.e. farms) which are “reasonably necessary for
the purposes of agricultural within that unit.” In our opinion producing energy for use
on a farm can be thought of as necessary for the purposes of agriculture and that this
approach is therefore appropriate and could be particularly beneficial for those
farmers on economically marginal land.
The GPDO currently allows for the erection of an agricultural building, structure or
erection of maximum area 465m2. It is therefore recommended that PDR for stand
alone solar installations on agricultural land is allowed up to a maximum surface area
of solar panels of 465m2 provided it is reasonably necessary for the purposes of
agriculture within that unit. We also recommend that the height of such structures
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allowed by this PDR is limited to 4m and must be located at least 5m from the
boundary of the property for safety and visual impact reasons. We recommend that
no maximum size restriction is placed on individual solar panels in agricultural areas
subject to the overall limit of 465m2 allowed per agricultural unit. Although Part 6 of
the GPDO has different PDR for agricultural units of less than and more than 5
hectares in size we do not believe that there is any need to have different allowances
for these different sized farms.
Figure 5.10 Stand alone solar panels

Source: Energy Saving Trust

We also recommend that any guidance document produced includes information for
farmers as to what amount of energy production can be defined as “reasonably
necessary” as this is open to some interpretation. We would suggest that the
maximum amount of energy that can be produced should be an average year’s
electricity needs (including any farm dwelling(s)) and the average production of the
solar panels installed and that any electricity produced is allowed to feed into the
national grid rather than to directly power equipment or a battery.
We recognise that there is some potential for cumulative impact if solar panels are
installed toward the edge of adjacent agricultural units in close proximity to each
other. This could be prevented by including a minimum distance between panels
erected by PDR. However, on balance, we feel that the inclusion of a maximum panel
surface area of 465m2 and that the panels should be reasonably necessary for
agricultural use should be sufficient to limit cumulative impacts.
We recommend that further study is carried out by Government into whether this PDR
receives any uptake from farmers and whether there is any potential to increase the
maximum surface areas of the solar arrays beyond 465m2 if it is found there is limited
impact associated with these developments.

Solar

A case could also be made for extending this PDR to other, non agricultural, open
land, for example in urban parks. However due to the limited amount of stand alone
solar currently in operation in the UK a precautionary approach in the first instance is
recommended until an assessment of these types of installations on agricultural land
has taken place.
Concern was raised both in the CLG householder microgeneration consultation and at
the stakeholder workshops, that the special nature of national parks and AONBs could
be impacted by large scale solar “farming.” Although an LPA could remove PDR from
some or all of these areas using Article 4 directions we believe that a precautionary
approach is more in keeping with these designations and therefore recommend that
the extension of PDR to agricultural units should not be applied in national parks or
AONBs. Similarly, the extension of PDR in agricultural areas should not be applied to
conservation areas or world heritage sites. As noted previously the erection of a free
standing solar array within the curtilage of a listed building may not necessarily require
listed building consent but could have a major impact on the buildings setting. We
therefore recommend that PDR is not given within the curtilage of a listed building if
listed building consent is not required.
We also believe that there is some potential to extend PDR alongside roads, such as
the trial project along the M27 (see 5.3.1) carried out by the Highways Agency. This
could allow for solar panels to be installed alongside new roads being built to access
housing developments (including ecotowns and growth points) particularly where
limited public access reduces the potential for vandalism. At present however, we do
not believe there is a call for this type of solar panel to have PDR as the M27 example
was noted to be relatively uneconomic, however discussion between WAG/CLG and
highways agencies and developers could highlight whether there was any future
potential for this type of PDR.
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5.5 Summary of recommendations
Box 2

Solar PDR recommendations

Pitched roof mounted
Solar panels mounted on pitched roofs are to be permitted development provided
they do not protrude more than 200mm above the roof plane and are not
located within world heritage sites or conservation areas. Solar panels that have
not been in use for a continuous period of six months should be removed unless
they are integral to the roof structure.
Flat roof mounted
Solar panels mounted on flat roofs are to be permitted development provided
they are a maximum of 2m high, set back at least 2m from the edge of the
building and are not located within world heritage sites or conservation areas.
Solar panels that have not been in use for a continuous period of six months
should be removed.
Wall mounted
There is no permitted development for wall mounted solar panels.
Stand alone
The first stand alone solar panel within a building’s curtilage is permitted
development provided it has a maximum height of 4m, is at least 5m from any
boundary and the panel is of maximum dimension 3m x 3m. There is no
permitted development for stand alone solar panels in national parks, AONBs,
world heritage sites, conservation areas or within the curtilage of a listed building
where listed building consent is not required. Solar panels that have not been in
use for a continuous period of 6 months should be removed.
Stand alone solar on agricultural land
Stand alone solar panels within an agricultural unit are permitted development
provided the total surface area of stand alone panels installed is no more than
465m2 and should be reasonably necessary for agricultural use. Panels should be
a maximum height of 4m and at least 5m from any boundary. There is no
permitted development for stand alone solar panels in national parks, AONBs,
world heritage sites, conservation areas or within the curtilage of a listed building
where listed building consent is not required. Solar panels that have not been in
use for a continuous period of six months should be removed.

Wind

6. Wind
6.1 Introduction
All wind turbines work by placing a rotor into the wind flow. The rotor is turned by the
wind and this rotary motion is then connected to a mill, pump or to an electricity
generator. Faster winds contain more energy than slower winds. Winds can vary
between heights above the ground but, in general, the higher above the ground, the
faster the winds. This means that wind turbines are usually placed on tall towers.
Wind turbines are generally placed in uninterrupted wind flows, for example on
smooth rounded hills, and away from tall trees. Some wind turbines are designed to
be sited on buildings and can benefit from the enhanced wind flow caused by wind
flowing over or around the roof.

6.1.1 Types and sizes
There are three types of wind turbine: axial-flow, cross-flow and impulse. Axial-flow
designs tend always to be on horizontal axes. Cross-flow and impulse designs can be
on either horizontal or vertical axis (or on any axis perpendicular to the flow direction).
Turbines can have any number of blades from one to many tens, although most
electricity generating turbines have between two and five blades. Full-scale
commercial wind turbines (1MW or more) are usually three bladed axial-flow on a
horizontal-axis. There is much more variety in rotor designs and blade number in
smaller wind turbines.
Figure 6.1 Types of wind turbine

Horizontal axis
axial flow
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The particular device shown here is not designed to be installed in this configuration, but similar devices do exist.
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Wind turbines can be made to almost any size. The power produced by the turbine
depends on the ‘swept area’ of the rotor, for example a turbine with a rotor diameter
of 2m would produce roughly four times the power of a turbine with a 1m diameter
rotor.
Figure 6.2 Wind turbines with differing numbers of blades
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6.1.2 Potential
For small non-domestic users with energy demands similar to that of an average home
a turbine with a nominal installed capacity rating of about 1.3-2.7kW would be
needed depending on siting and the local wind speed. At the larger non-domestic
scale such as a factory or a university campus there could be an average power
consumption of a megawatt. To make a significant contribution to meeting total
power demands a turbine of 0.5-2MW might be needed. Such a turbine would have a
hub height of 60-100m and a total height of 90-150m.

6.2 Issues
6.2.1 Introduction
From a planning perspective, wind turbines have a large number of characteristics that
have a potential planning impact when compared with other technologies. These
include:
• visual impact (e.g. size, height, colour, reflectivity and number)
• mounting method (roof or free standing)
• annoyance, particularly noise and vibration
• shadows and reflections
• access for installation and maintenance
• electrical cables, both under and overground
• additional support buildings for grid connection equipment
• electromagnetic and electrical interference

Wind

• interference with telecommunications
• safety (e.g. interference with radar, topple)
• wakes (reducing energy capture of downstream turbines)
• driver distraction
• shadow flicker and potential to cause epileptic seizures and
• ecology, particularly bird and bat strike
The key planning issues to emerge from the stakeholder workshops and other
consultation were visual impact, annoyance, safety and ecology.

6.2.2 Visual impact
The visual impact of wind turbines is difficult to quantify with some stakeholders
stating that they thought that wind turbines could have a positive visual impact and
that any visual effects were short term compared to the long term implications of
climate change (BWEA) or that visual impact is site dependant (Quiet Revolution).
Defra asked whether visual impact was subjective, while others noted that it was site
dependant, for example it might be more appropriate in industrial landscapes than in
the countryside.
Other stakeholders thought that guidance on how to assess the visual impact of wind
turbines should be given to local planning authorities (TCPA) and that the number of
turbines, or cumulative impact, should be considered (TCPA, Woking Council, RTPI
Cymru, Torfaen Council). The visual impact of wind turbines on the historic
environment was also raised as an issue (English Heritage). Visual impact can also
include such issues as the colour of the turbine and whether any connecting lines or
other buildings would be needed.
Ultimately, the visual impact of wind turbines is site dependant and a political decision
is generally needed as to whether the impact is acceptable or not. However, through
examining approved planning applications where visual impact was seen as one of the
major issues for the LPA it may be possible to ascertain a height limit for turbines such
that the visual impact can be minimised to a generally accepted level.
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Figure 6.3 Turbines in urban environments

Source: Iskra, Proven

Figure 6.4 Turbines in rural areas

Source: Iskra, Proven

Wind

Figure 6.5 Building mounted turbines

Source: Iskra, Proven

6.2.3 Safety
There are several safety issues that may concern local people, and in particular
immediate neighbours, regarding wind turbine developments. The safety issues may
not strictly be planning considerations. However, without planning applications to
comment upon, local people would have limited recourse against poor installations.
For example, poorly engineered and installed turbines could cause structural damage
where mounted on building roofs. There is also potential for harm to people, for
example if the wind turbine should fall.
The companion guide to PPS22 Renewable Energy26 states that although a wind
turbine should be a stable structure, it may be advisable to achieve a set-back from
roads and railways of at least fall over distance, so as to achieve maximum safety. In
practice, as noted in Technical Advice Note 8: Renewable Energy (WAG 2005), the
separation distance used to minimise noise nuisance at domestic properties is
generally greater than topple distance for larger wind turbines and this limit is
therefore a greater constraint on location. However if non-domestic PDR allows the
siting of turbines near or on buildings that are not sensitive to noise, the topple
distance could become more relevant.
Another safety concern is the potential effects of wind turbines on air traffic radar. In
particular there is some concern that wind turbines may be mistaken by radar
operators for turbines or vice versa. Turbines can also add to "clutter" that obscures
nearby planes.
In 2002 the Working Group for Wind Energy, Defence and Civil Aviation Interests
published Wind Energy and Aviation Interests - Interim Guidelines. These guidelines
are used by the wind industry to determine what procedures they need to apply to
26

Office of the Deputy Prime Minister (now CLG) 2004 Planning for Renewable Energy: A Companion Guide to PPS22
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ensure their development will not cause problems for low flying aircraft or interfere
with radar. In the case of the former, the normal lower limit for low flying by military
fixed wing aircraft is 250 feet (76m) with some aircraft flying between 100 and 250
feet (30-76m) in Tactical Training Areas. Therefore as long as PDR for wind turbines are
set with a height to the blade tip of 30m (or a hub height of approximately 20m) or
less there is unlikely to be any significant danger of collision between military fixed
wing aircraft and turbines.
Interference with radar does not lend itself to being overcome by a height limit as
placing a 10m high turbine on a hill top could result in more interference with radar
than a 30m high turbine placed elsewhere. At present, when a wind turbine
application is made to a LPA it is recommended that they consult with any relevant
safeguarded aerodrome within 30km of the proposed development. In addition to this
recommendation, a letter from the Head of Safeguarding at Defence Estates (DE) to all
chief planning officers in October 2007 reminded LPAs that turbines in radar line of
sight affect radar regardless of distance and that radar outwith the LPA area or
safeguarded areas around aerodromes could be affected. In these cases DE
recommend that a planning application for a turbine should not be considered by an
LPA unless the applicant can provide a letter from Defence Estates Safeguarding less
than two years old stating the hub height, length of turbine blades and precise
location (giving a 10 figure Ordnance Survey grid reference). DE notes that such a
letter is not required if turbines are less than 11m high (to blade tip) or with a rotor
diameter less than 2 metres, although these dimensions may be subject to change in
the near future as a result of an MOD review. As well as military radar operated by DE
it will also be necessary to ensure that no effects from wind turbines will be felt by
civilian radar.
In the CLG householder consultation Epilepsy Action raised the concern that shadow
flicker associated with wind turbines may cause seizures in epilepsy sufferers and
recommended that to prevent this possibility wind turbine blades should have a
maximum frequency of 3 Hz.27
The companion guide to PPS22 notes that "a fast moving 3 bladed machine will give
rise to the highest levels of flicker frequency at levels well below 2Hz." It therefore
seems unlikely that the vast majority of free standing wind turbines which may receive
PDR will induce seizures. However as a precaution we recommend that the potential
for inducing seizures is investigated as part of the microgeneration certification
scheme.
A BERR and industry working group meeting in December 2007 were unaware of any
evidence that micro or small scale wind turbines had induced seizures as a result of
shadow flicker. Therefore, it may be unnecessary to include a safety condition to PDR
regarding blade frequency. However, until this is confirmed by discussion with the
Department for Health and consultation has taken place with Epilepsy Action and
27 The frequency of a turbine's blades with regard to shadow flicker can be ascertained by dividing the number of revolutions per
second times the number of blades, i.e. for a 3 bladed turbine rotating at 0.5 revs per second, the frequency would be 1.5Hz
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other appropriate stakeholders we recommend that as an interim measure a limit on
the maximum frequency of the blades of a wind turbine is set at 3Hz. Alternatively,
CLG may consider delaying publication of recommendations for PDR until after this
issue is resolved.
With regard to safety issues associated with drivers being distracted by wind turbines
the companion guide to PPS22 Renewable Energy26 states that drivers are required to
take reasonable care to ensure their own and others’ safety and that wind turbines
should therefore not be treated any differently to other distractions a driver may face,
e.g. advertising. As such, no limits to PDR as a result of driver distraction are proposed.
There are already several regulations relevant to the electrical safety of turbines and
legal requirements on electrical safety and robust recommendations on electrical
quality and therefore no limits to PDR are proposed as a result of this potential impact,
although electrical safety could usefully be included as a component of a
microgeneration certification scheme.
There were mixed views in the stakeholder workshops regarding how important a
planning safety issue was with regards to wind turbines. Some stakeholders thought
that safety was not a planning issue and should be dealt with through regulations or a
certification scheme for products and installers (e.g. the Microgeneration Certification
Scheme) covering such factors as design, construction and safety (Torbay Council).
Others thought that safety (and perceived safety) was the most important issue
surrounding wind turbines (BWEA). In particular National Air Traffic Services believed
that effects on radar were potentially extremely significant and were not dependant
on the height of the turbine but where it was located (e.g. on a hill could have more
safety implications), although there were comments that this could be controlled
through other legislation (Torfaen Council).

6.2.4 Annoyance
It is possible for turbines placed close to apertures (such as windows) to cause an
annoying shadow or reflection flicker for certain periods of time. Smaller-sized
turbines and greater separation distances can mitigate this effect. It is normal for
larger turbines to be sited several hundred meters from any noise-sensitive properties
but this separation may not be needed where they are sited close to non-noise
sensitive properties such as factories. The distance to peoples’ homes is therefore of
most importance.
Turbines can also cause annoyance through noise and vibration. There are several
standards that can guide when noise and vibration levels are unacceptable. The
standards can be simplified but this also makes them harder to meet, particularly for
roof-mounted turbines.
Vibration associated with wind turbines can cause both an annoyance to people and
structural problems for buildings. This is likely only where turbines are attached to
buildings as free-standing turbines do not transmit vibration in the same way.
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Adhering to standards to avoid annoyance can be an onerous task for a small
installation and defining readily acceptable, clear, simple and achievable noise and
vibration limits is the most striking challenge in defining permitted development.
There were many comments regarding annoyance in the stakeholder workshops
including that annoyance is site dependant (Quiet Revolution), that it requires
standards and wider education (BWEA), that it is a problem for neighbours or near
residential properties (Woking Council, Dartmoor National Park) and that it is not
appropriate for local planning authorities to deal with annoyance issues (Torfaen
Council).
Annoyance could be dealt with by statutory bodies and instruments guided by Defra
and implemented through local authority environmental health officers. However this
could meet with some opposition from local authorities if extra cost was incurred by
them. The measures to limit the potential of noise and vibration as recommended in
the householder microgeneration consultation used noise and vibration limits which
were criticised by many as being too complicated and unworkable in practice for
either the developer or the local authority. BWEA noted that the Microgeneration
Certification Scheme could be used to address safety concerns.

6.2.5 Ecology
There are a number of potential ecological impacts associated with wind turbines, in
particular it is possible that birds and bats may be killed or injured by flying into
turbines. There is some evidence collected on large commercial scale wind energy
systems that may show bird or bat collision does happen, particularly where associated
with migration routes. There is also concern that turbines can cause effects such as
loss of foraging habitat (for example bats may avoid wind turbines) and that they may
interrupt migration or commuting routes and that emission of ultrasound by wind
turbines could impact on bats.
Many of the stakeholders at the workshop agreed that there was a potential collision
and disturbance impact on bats and birds (TCPA, RSPB) and also expressed concern at
the effects of wind farms on SSSIs and other designated areas (RSPB) and protected
species (Dartmoor NP).
It has been suggested that the potential for collision with large turbines may be worse
in structured landscapes, for example, where lines of hedges run towards the turbines.
When designing larger wind farms the local bird population is often studied to avoid
placing wind turbines in the path of migrating birds or where they may affect the
foraging habitats of certain species. Usually these effects are manageable, but they
become more significant at the larger sizes. The Bat Conservation Trust (BCT) has
recorded four incidents28 where bats have been found dead in the vicinity of
microturbines, although there have been no witnesses that the turbines were the
cause of death. BCT are currently conducting a survey on microturbines and their
effects on bats.
28

http://www.bats.org.uk/helpline/helpline_threats_wind_turbine.asp
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Existing legislation should be sufficient to protect statutorily designated sites and
protected species where a risk may exist. However, should small scale wind turbines
with PDR prove to have an effect on wildlife, particularly bats, it would be necessary to
remove or otherwise mitigate the effects (e.g. by tethering the turbines at night in the
summer) which would have financial implications for the installer.
Although no specific restrictions on PDR relating to potential ecological impacts of
wind turbines are recommended we believe that further study should be co-ordinated
by Natural England (NE) and Countryside Council for Wales (CCW) into the effects, if
any, of all types of small scale wind turbines on birds and bats.

6.2.6 Other issues
The installation of wind turbines at a small scale is unlikely to require particularly large
lorries or cranes although, if PDR allowed larger turbines then lorries would be
required to supply concrete foundations for free standing turbines and roads may be
required to be installed in areas where no suitable access exists, e.g. in agricultural
areas. Sometimes modifications to road junctions may also be required to allow lorries
to access a site and new roads, hard standings and building may also be needed. For
small scale wind turbines that may be allowed PDR. However, it seems unlikely that
any access requirements will be major or for a significant length of time. Access for
maintenance of wind turbines is likely to be limited to occasional checks to ensure the
turbine is operating correctly or to fix any problems. There does not appear to be a
requirement to recommend any limits to PDR on this basis.
Poorly sited turbines could interrupt television, microwave and other
telecommunication signals; however this is not necessarily an issue that should be
resolved through the planning system and may be better served by the sensitive
installation of turbines and, as a last resort, by recourse to the legal system. This issue
is something that can be usefully included in a microgeneration certification scheme.
A further consideration regarding wind turbines is the issue of “wakes”, where
turbines “steal” the energy from the wind such that any turbines downwind receive
less energy. We feel there is no need to make recommendations regarding limits to
PDR for this issue as this is primarily a legal issue that should be dealt with by
developers. In practice, most large scale wind farms separate turbines from each other
by a distance equivalent to 3-10 times the turbine’s blade diameter and it is expected
that this practice will continue on the smaller scale turbines allowed by PDR. The
conditions relating to cumulative impacts recommended later in this report mean it is
unlikely that wakes will be a significant issue for free standing turbines. There is some
potential for wakes to be an issue with regard to roof mounted wind turbines placed
in close proximity, however it is to be hoped that this could be overcome at the
installation stage and methods of avoiding wake effects could usefully be included in
guidance and a microgeneration certification scheme.
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6.3 Evidence: case studies and consultation
6.3.1 Case studies
During research conducted for this review a total of 29 wind turbine case studies in
non-domestic situations were examined on a variety of land uses, including ports,
schools, business parks, industrial sites, farms and supermarkets, although it should be
noted that the planning application uncovered for the case studies were not always
for the wind turbines alone but were part of a larger application. Twenty-five of the
case studies related to free standing wind turbines and four to roof mounted. A
significant proportion of the case studies were located in sensitive areas such as
conservation areas, national parks, AONBs or near listed buildings. Of the 29 planning
applications, 25 had been approved (and one was pending) and only three refused (all
for free standing turbines) which suggests that there may be some scope to extend
PDR to wind turbines. Information on the case studies has been split in the following
sections between those relating to free standing turbines and those relating to roof
mounted turbines.
Free standing

The hub heights of the free standing wind turbines which were approved varied from
6m to 78m. The application with the 78m height was for the installation of three
turbines at Avonmouth Docks. A total of 23 conditions on the approval were imposed
by the LPA relating to noise, colour, bird monitoring and air safety. Another case study
for a large turbine was for a 60m high turbine located in a Tesco warehouse car park
in Daventry. The planning approval included a number of pre-commencement
conditions relating to details of lighting, siting, colouration, dimensions and a bat
survey, that had to be completed to the satisfaction of the LPA before the
development could proceed.
Seventeen of the 25 free standing case studies were for turbines of hub height 15m or
less, of which only one was refused, and eight were approved by planning officers
using delegated powers24. This suggests that a height of 15m for free standing
turbines in non-domestic situations may be suitable for PDR subject to certain
conditions. It was possible to ascertain the conditions attached to planning approvals
for 16 of the approved free standing case studies. Of these, seven approvals contained
conditions relating to protecting the landscape or regarding visual impact (colour,
lighting, landscape schemes); four contained conditions related to annoyance
(particularly noise, although it should be noted that the approvals had different criteria
to prevent noise impacts); three had ecology conditions (bat or bird surveys and
mitigation); and one was found to have a condition relating to safety (prevention of
icing of the blades). A condition attached to the only approval for a vertical axis wind
turbine included in this review was that the approval was for a limited period of one
year only. This was at a Daimler Chrysler in Milton Keynes where the turbine was to be
mounted on a 15m high pole and the electricity produced was to be used to recharge
electric cars on site.
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Figure 6.6 14m turbine surrounded by lighting columns
(AGA Works, Telford)

Source: Entec

There were a surprisingly small number of, and sometimes no, conditions attached to
many of the planning approvals, although it should be borne in mind that preapplication discussions or withdrawal/resubmission of amended applications may have
led to some applications being changed such that they did not need conditions. One
case in which a planning application was approved when amended was found at
Okehampton Industrial Estate in West Devon. This was a resubmission for a 6kW free
standing turbine with a 5.5m diameter blade when the previous application was
refused on the grounds that a 15kW turbine with 10m diameter blade would impact
on the national park located 150m away from the site.
Many of the case studies examined were within sensitive areas such as national parks
and conservation areas, including two of the planning applications which were
refused permission. The first, in Derbyshire, was for a turbine mounted on a 12 metre
tower in an agricultural area that was also a conservation area containing a Grade 1
Listed Building. The application was refused on a number of grounds including that it
would result in a prominent and incongruous feature within a conservation area, that
it would have a negative impact on views out of the conservation area; that it would
be detrimental to the setting of the Grade 1 Listed Building; that it would be
detrimental to the open character of a rural area and that the likely noise impact on a
residential property within 60 metres of the turbine was not sufficiently addressed.
Another application, adjacent to both a conservation area and listed building, for a
turbine on a 15m pole in an agricultural area in Kirklees was refused on the grounds
that it would affect the rural character of the area and would detract from the visual
amenity of the Green Belt. Both of these refusals were upheld by the Planning
Inspectorate at appeal. Other applications in sensitive areas were approved however,
such as the application for a 15m high turbine located in the Lake District National
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Park. This was approved as officers judged that there were only limited views of the
site from public vantage points. Another case study that was approved was located in
an AONB. One of the reasons for approval was that the development would have little
effect on the natural or built environment as the site was surrounded by trees and
hedgerows.
Roof mounted

Due to the difficulty in locating non-domestic roof mounted case studies, only four
were investigated as part of this review, all four of which received planning approval.
One case study was the delegated approval of five roof mounted turbines (see Figure
6.8 on a Tesco store in Diss, Norfolk (although it is believed that the turbines have
since been removed due to a technical fault). The turbines were each mounted on a
pole of 2.3m in height and with a blade radius of 0.9m and the store was 6.9m high,
i.e. there was a total height to the blade tip of 10.1m. The turbines were positioned
just outside a conservation area but the planning officer judged that there would be
no adverse effect on views. A condition was attached to the approval requiring the
LPA to approve the colour and materials of the turbines.
Another approval contained a noise condition such that noise was not to exceed
40dB(A) when measured at a distance of 2m from the source.
A single roof mounted turbine in Hackney was approved subject to a detailed acoustic
report being approved by the LPA and that there would be no perceptible noise or
vibration in neighbouring properties. English Heritage considered the application could
be dealt with by the LPA despite nearby listed buildings and officers had no objection
to the proposal as Westminster Council had granted temporary approval for a similar
turbine in a conservation area for the headquarters of the Royal Institute of British
Architects.
An application for six roof mounted turbines on a civic centre in Exeter was approved
despite an objection on safety grounds from Exeter Airport. To circumvent this Exeter
City Council, who owned the civic centre (as well as being the planning authority)
imposed a Section 106 agreement on the approval stating that if the airport could
prove the turbines would interfere with their systems the council would remove the
structures. A second objection to the planning application was made by a company
located within 100m of the building on noise grounds, however the council’s
Environmental Health department did not believe the turbines would make enough
noise to disturb the company’s workers due to the distance between the buildings.
The objector has since been contacted by Entec and has stated that since the turbines
had been in operation neither she nor any staff had any complaints regarding noise.
An application for a single wind turbine on the roof of a recycling centre in Warwick
was approved. The planning officer’s report noted that the turbine was in keeping
with the industrial surroundings.
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6.3.2 Stakeholder workshops and interviews
The stakeholder workshops showed strong support for PDR for wind turbines in out of
town shopping centres (78%) and offices and industrial sites with no housing nearby
(78%). There was some support for PDR for wind turbines in non-domestic residential
(52%); institutions and leisure (44%) and farms and farmland (56%). There was more
limited support for wind turbines in shops or offices near houses (37%) but opposition
to PDR in listed buildings and conservation areas and in national parks and AONBs,
with those not in favour of PDR outnumbering those in favour in both cases (44% vs
15% and 41% vs 22%). When asked whether they thought that installation of a 21m
high (14m to hub) free standing wind turbine in an industrial complex could be
permitted development, 52 per cent of stakeholders thought it could be and 19 per
cent thought it couldn’t. BWEA commented that at present PDR were probably too
much of a blunt instrument to apply to developments that are larger than 12-15m
high and rated at 6kW or more.
There was a comment that the pre-application stage of the planning process can iron
out many potential problems with a wind turbine development. There was also some
concern regarding whether the public understands the prior approval process as it
applies to telecommunications operators (Woking Council) and it may therefore not
be appropriate for wind turbines.
The main recommendations arising from an interview with the Civil Aviation Authority
(CAA) was that the CAA believed that aviation maps held by CAA and National Air
Traffic Services (NATS) should be consulted to ensure wind turbines are not located in
close proximity of aerodromes and local helipads. Normally the LPA would check the
maps but it was suggested that the maps could perhaps be placed on a website for
others to check. CAA also recommended that prior approval could be the best form
of permitted development in terms of radar safety as this would ensure the LPA would
check the maps. CAA did not support a 3km exclusion zone for PDR around
aerodromes as terrain and landing/take off paths were more relevant.
An interview with Iskra (a wind turbine manufacturer) provided many comments
regarding what they believed the PDR for wind turbines could be. This included that
turbines of a scale for domestic use, even if in a non-domestic context, should be
permitted development and that turbines that are of a scale to fit into the landscape
(approx 15-20m to hub) should be PD. Iskra were concerned about the three separate
noise limits included in the householder microgeneration consultation and believed
that a single noise limit was preferable. As noise is a function of blade diameter, they
suggested that having a separation distance of ten times the blade diameter could be
a rough rule to provide comfort for people from noise. Iskra also noted that planning
was the biggest hurdle to the take up of wind turbines.
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6.3.3 Permitted development rights for householder microgeneration
consultation responses
As with solar technologies, many of the issues commented on in the householder
microgeneration consultations confirmed and augmented the main issues identified in
section 6.2. A detailed analysis of the responses has recently been conducted by CLG
and is being undertaken by WAG.
Of particular significance was the number of comments relating to the noise limits to
PDR for wind turbines. A majority of respondents did not agree with the proposed
method of dealing with noise limits to PDR for turbines, most as it was too
complicated or onerous but also some who claimed it was too simple, didn’t take
enough factors into account or was based on the wrong guidance. Rather than the
limits to PDR relating to noise and vibration included in the consultation document
there was some support for a certification scheme from organisations including
Brighton and Hove Council and support for using the British Wind Energy Association
Small Wind Performance and Safety Standards from wind turbine manufacturers.
Other comments included the fact that the two main free standing wind turbine
manufacturers were converging on turbines of height 15m to tip (12m high poles and
6m diameter blades) and that this could give the best value for PDR (Proven), that for
safety reasons turbines should be topple distance from a highway (Highways Agency)
and that turbines should be limited to a flicker frequency of 3 Hertz to prevent seizures
(Epilepsy Action).
Torbay Council noted that the visual attractiveness of a world heritage site or
conservation area, viewed from a highway, will not be reduced due to
microgeneration installation as street furniture, telephone lines, power lines and road
traffic usually impact protected areas already.
Windsave, a turbine manufacturer, commented that topple should be dealt with by
technical standards not limits to PDR and that roof mounted turbines should have PDR
on poles mounted up to 3m above the highest part of the building and up to 4m to
the tip of the blade.
B&Q noted that 33 per cent of the customers who cancelled orders for wind turbines
did so primarily because of planning delays and costs.
The Council for the Protection of Rural England commented that they supported the
development of small scale wind turbines under 15m in rural areas and on community
grounds.
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6.4 Potential changes to permitted development
rights
6.4.1 Free standing
The householder microgeneration consultations recommended that stand
alone wind turbines should be allowed in a domestic context provided they
were a maximum of 11m high (including the blade), had a diameter of 2m or
less and were at least 12m from a boundary. There were also conditions
limiting noise and vibration and removing PDR for development in
conservation areas and world heritage sites where development was facing
onto and visible from a highway. In CLG’s response to the consultation replies
they have proposed to keep most of these conditions with a further
restriction that PDR should not be installed in the curtilage of a listed building
and subject to new standards and safeguards regarding noise and vibration.
These new standards are in response to the many consultation responses that
the proposed methodology for measuring noise was both complex and
onerous. Although not confirmed by CLG it seems likely that the new
standards will be according to requirements that will be developed as part of
the microgeneration certification scheme for wind turbines.
In terms of PDR for stand alone wind turbines in a non-domestic context there
is some potential to allow for larger installations as many of the impacts are
related to visual impact and annoyance, which are likely to be less important in
developed areas located away from households. Of the 25 free standing wind
turbine case studies for this review, 22 had received planning permission and
one had yet to be decided. The individual circumstances in each case had been
judged by planners and there was no clear pattern ascertained as to the height
at which the visual impacts of wind turbines became such that the
applications were refused. However, on examination of the eight free standing
wind turbine planning applications approved by LPA planning officers using
delegated powers, it was found that they were for turbine hub heights of up
to 15 metres and total height (including the blade) of up to 18.5 metres. It was
noted that none of the approvals were located within a national park, AONB,
world heritage site, conservation area or Listed Building. Of the three refusals,
all decided by LPA planning committees, one was for a relatively large turbine
with a hub height of 32 metres, one was in a conservation area and the other
near to a conservation area. The latter two applications were also located near
to Listed Buildings, and the turbines could therefore potentially affect the
setting of these buildings.
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The turbine manufacturer, Iskra, were in favour of giving PDR to turbines rated at
15-20kW and with a hub height of 15-20m. A BWEA representative at one of the
stakeholder workshops was of the opinion that PDR could usefully be allowed up to a
hub height of 12-15m before the potential for visual impact became such that a
planning application may be necessary.
The case study evidence and industry representatives’ views show a convergence in
terms of a 15m hub height for free standing wind turbines that could produce useful
amounts of energy in a non-domestic area without causing a major visual impact. We
do recognise, however, that a hub height of 15m is relatively high in some nondomestic situations, particularly in a town centre or suburban context. Indeed, it was
noted from the case studies that the delegated approvals with hub heights above 12m
(with the exception of a rural hotel) were located in industrial or agricultural areas. We
therefore recommend that the maximum hub height for free standing wind turbines
be limited to 15m subject to further conditions outlined in the remainder of this
section. The 15m maximum hub height for PDR is applicable only to “traditional”
horizontal axis, axial flow wind turbines and represents the solid area of the turbine
and supporting structure. For other types of wind turbine we recommend that the
maximum height allowed under PDR is limited to 15m in total as this limit represents
the potential solid height of the turbine.
The blades of wind turbines can also have a visual (and safety) impact – the larger the
blades the greater the potential impact. In the householder microgeneration
consultations it was recommended that a blade diameter of maximum 2m diameter
was sufficient for generating electricity for domestic purposes. However, this is unlikely
to be sufficient for many non-domestic applications and we believe an extension to
this limit is required to make a meaningful contribution to energy requirements. On
examining some of the traditional wind turbines currently available29 that would be
mounted on 12-15m high poles we note that these are likely to be rated at between
5kW and 15kW producing an annual output of between 4.75-48.5MWh depending
on the turbine model, location and average wind speeds. The smaller turbines had
blade diameters of 5.4-5.5m and the larger turbine a diameter of 9m. Although
allowing PDR for blade diameters of up to 10m could provide a significant amount of
energy we feel that, on balance, a turbine with this length of blade is more likely to be
visually impacting (as was the case at Okehampton Industrial Estate), and therefore
that PDR should be restricted to free standing turbines with a blade of 6m diameter.
We recommend that any consultation carried out by CLG or WAG asks whether the
implications of climate change could justify the visual impacts of allowing PDR for a
free standing wind turbine with a 10m blade.
For non-traditional wind turbines however a rotor diameter limit is not appropriate
and we recommend that this is transposed to swept area for other turbines, which can
be defined as the square of a turbines radius multiplied by pi (i.e. πr2). A 6m diameter
blade on a traditional wind turbine has a swept area of 28m2. It is therefore
recommended that the PDR limit for stand alone wind turbines that do not have a
traditional rotary blade is limited to 28m2.
29

The Iskra AT5-1, Proven WT6000 and Proven WT15000.

Wind

Figure 6.7 Free standing wind turbines

Source: Proven

There is also a safety concern relating to the blades of a wind turbine, for example if
someone should jump up to touch a blade. As a precaution we recommend that
turbines should not be given PDR unless the turbine blades are a minimum of 5m above
the ground.
As well as visual impacts there is a need to insure that PDR for free standing wind
turbines does not cause annoyance to residents of households nearby. As indicated
earlier in this section CLG’s response to the householder microgeneration consultation
states that PDR will be allowed for stand alone wind turbines only if they satisfy noise
and vibration criteria that have yet to be developed. If, as seems likely, these standards
will be developed through the microgeneration certification scheme it could take some
time before the standards are ready for larger wind turbines recommended as being
appropriate for PDR in this review.
We therefore recommend that until these standards are developed, interim PDR
conditions are included for stand alone wind turbines in a non-domestic context such
that noise and vibration are unlikely to impact on households. For simplicity we would
recommend that a distance criteria is applied as there was widespread dislike for the
standards proposed in the householder microgeneration consultations. However, we
would recommend that this distance should be sufficient such that a precautionary
approach to these potential impacts is taken.
In Entec’s report Domestic Installation of Microgeneration Equipment1 it was
recommended that, in the absence of industry standards, there should be a minimum
distance of 15m between a wind turbine erected under PDR and the nearest habitable
room in a neighbouring property. This distance was based on a maximum turbine
height of 11m (including the blade) and a maximum blade diameter of 2m and on
limiting noise in sensitive receptors (e.g. the nearest habitable room of a neighbouring
property) to below the World Health Organization sleep disturbance criteria.
For non-domestic land uses we have recommended that PDR be extended to free
standing wind turbines with a hub height of up to 15m and a maximum blade diameter
of 6m, which could potentially be noisier than the turbines studied in the Entec report.
In non-domestic land uses it is less important to ascertain an exact distance criteria such
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that residents may experience noise disturbance from wind turbines and instead the
precautionary principle may be applied such that turbines can only be built if some
distance from residential properties, although we would also have to accept that, as a
result, the number of potential sites where PDR could be employed would also be
reduced. We believe that as an interim measure until WAG and CLG confirm conditions
relating to noise appropriate to PDR for wind turbines near residential properties that
limiting PDR to locations a minimum of 100m from the window of a residential
property will significantly limit any potential for noise impacts. This 100m setback from
residential should cover all residential land uses, not just households, but should not
include any buildings within the curtilage of where the wind turbine is being erected
under PDR. This will allow a turbine to be erected within the grounds of a hotel, hostel,
farmhouse or other non-domestic residential property, provided it is not within 100m of
other residential properties and does not exceed any of the other conditions laid out in
this section. The 100m separation requirement from residential properties will allow the
permitted development of wind turbines with a 15m hub height in rural areas and out
of town developments such as retail parks and industrial sites but will limit PDR in
suburban, town centre and other areas which include residential development.
The minimum 100m separation for wind turbines from residential properties is
supported both by stakeholder consultation and the case studies examined for this
review. For example, in their response to the Household Microgeneration consultation
Iskra commented that the noise associated with wind turbines was related to the length
of the turbine blade, i.e. the longer the blade, the noisier the turbine. They therefore
suggest using a separation distance of 10-20 times the length of the blade diameter
from the windows of residential properties as a guideline to protect residents from the
effects of noise. Although we recognise that there are other factors that are important
in contributing to the noise of a wind turbine (rotation speed, number of blades, wind
direction, etc.) it is nonetheless a useful check on the recommendations for PDR we
make later in this chapter. For the maximum 6m blade diameter recommended as PDR
this would equal a distance of 60-120m from residential properties to protect them
from noise. This is consistent with or exceeds some of the case studies examined for
this review, including a small 6.5m high turbine at Wrockwardine School, Telford where
an Environmental Health Officer report recommended that the turbine should be built
at least 25m from residential properties. A 15m high turbine in Okehampton Industrial
Estate in West Devon was within 140m of residential dwellings and planning officers,
although awaiting reports from environmental health officers, did not believe that noise
was an issue and did not include any conditions relating to noise in the approval.
For those non-domestic land uses within 100m of a residential window we recommend
that wind turbines are allowed to utilise the PDR rights allocated to householders as
these, when satisfactorily resolved to account for noise, will be appropriate to nondomestic land uses near to dwellings.
Although we believe that as an interim measure, a 100m separation from wind turbines
erected using PDR and residential properties should be sufficient to protect households
from significant noise impacts in the majority of cases, we recognise that there is still some
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potential for a particularly noisy turbine to cause disturbance to residents. Where this is
the case the issue could be resolved by environmental health officers: however we
understand that CLG and WAG are reluctant to place further burdens on local authorities.
A potential solution to this is to require wind turbine manufacturers to test their
machines using the standards set out in BWEA (2007) Small Wind Turbine Performance
and Safety Standards. We believe that requiring turbines to have a BWEA Reference
Sound Level of 40dB(A) or below should safeguard residents from any significant risk of
sleep disturbance and places the burden of noise testing on the manufacturer rather
than on an installer or local authorities.
It seems highly unlikely that there will be any annoyance on nearby residences
associated with vibration from free standing wind turbines as this would be dampened
by the ground. We therefore do not recommend any interim conditions to PDR to
mitigate for vibration.
A number of the approved planning applications studied for this review were granted
for a temporary period, either a fixed length of time (one year in one case and 10 years
in two other cases) or until the turbines were no longer in use to generate energy. This
limitation was to prevent the “proliferation of clutter” that might cause an impact on
the landscape. Iskra were against the idea of a temporary period of approval being
attached to PDR due to it taking seven or more years for the electricity generated to pay
back the installation costs. However, they were not against the idea that turbines
should be removed if they were no longer in use for a period of time. The potential to
make PDR for stand alone turbines temporary does seem relatively unfair on those who
choose to install them as well as potentially unworkable (what would prevent the same
turbine keeping its PDR provided the GPDO has not changed in the intervening years?).
This has also been confirmed by a recent appeal in Bedfordshire where a condition
requiring the removal of a wind turbine on or before 20 years had passed has been
deleted by the Inspector as in granting the approval the council had already concluded
that the turbine’s impact was acceptable. Another condition required the removal of
the turbine if it was no longer in use. We therefore recommend that a condition be
attached to turbines installed under PDR such that they must be removed if they have
not been used to generate electricity for a period of six months.
The colouration of a wind turbine can have a major impact visually on its setting and it
was noted that the LPAs in a number of the case studies required agreement regarding
the colour of the wind turbine before it could be erected (either through details being
given on the plans or using a condition attached to the approval). To prevent the more
garish colour schemes and advertising logos that could be painted on the turbines and
poles it is therefore recommended that there is a condition attached to the PDR such
that the colour scheme of wind turbines and their supporting structures should be
reasonably in keeping with the surrounding landscape/townscape. Admittedly this
condition can be expected to be interpreted widely and may even be ignored in some
cases, however its inclusion does at least allow LPAs and others to resort to legal action
should a turbine be installed that is deliberately incongruous with its surroundings.
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All of the issues associated with safety and wind turbines outlined earlier in this report
could satisfactorily be included within a microgeneration certification scheme.
However, until this has been extended to cover wind turbines up to 15m in hub height
a number of interim limits to PDR should be made. To assuage fears over free standing
turbines falling over and damaging people or property we recommend that PDR is
limited in the interim period to those that can be erected at least topple distance (total
height of turbine plus 10%) from the property boundary. To simplify this we
recommend that a basic distance criteria based on the “worst case” scenario is used:
i.e. a turbine 15m high to the hub and with a blade diameter of 6m would have a
topple distance of 20m. We therefore recommend that as an interim measure, until the
microgeneration certification scheme is further developed, PDR is limited to stand alone
turbines that are located at least 20m from the property boundary.
As noted earlier in this chapter the head of safeguarding at Defence Estates wrote to all
chief planning officers stating that planning applications for wind turbines should not
be considered by an LPA unless the applicant could provide a recent letter from Defence
Estates Safeguarding stating they had no objection to the application. We therefore
recommend that such a letter is also necessary for wind turbines erected under PDR
unless it meets the exceptions set out in the DE letter, namely that the total turbine
height (including blades) is less than 11m high and the diameter of the blades is less
than 2m. As well as military radar operated by DE however, there is also a requirement
to ensure that no effects from wind turbines will be felt by civilian radar operated by the
Civil Aviation Authority or National Air Traffic Services30 and we recommend a similar
letter is obtained from any relevant civilian radar operator. We also recommend that
further information regarding radar safety is included in a guidance document setting
out which radar operators should be contacted and other requirements before PDR
apply. The requirements include, but are not necessarily limited to, a letter less than two
years old at the time of a turbine’s erection stating the hub height, length of turbine
blades and precise location (giving a 10 figure Ordnance Survey grid reference). We also
recommend that CLG/WAG contact Defence Estates Safeguarding before publishing
detailed recommendations for PDR to ascertain if a current review into radar safety and
wind turbines being undertaken by the MoD has been completed.
The final safety issue that should be included in conditions attached to PDR for free
standing wind turbines is that they should not induce epileptic seizures as a result of
shadow flicker. Although further study needs to be undertaken into this by industry and
the Department for Health before any detail can be included in a microgeneration
certification scheme, we recommend that an interim measure is employed such that
wind turbines have to comply with the request from Epilepsy Action regarding the
householder microgeneration consultation that all turbines erected using PDR should
have a maximum frequency of 3 Hertz.
A noted in section 6.2.5 the potential ecological impacts of wind turbines, particularly
on birds and bats, is of concern to many environmental bodies, however there is as yet
no proof that significant impacts on birds or bats can be attributed to small scale wind
30 Note that guidance on procedures for contacting the relevant aviation authority can be found in the publication Wind Energy
and Aviation Interests Interim Guidelines available from the British Wind Energy Association website
(http://www.bwea.com/pdf/Wind-Energy-and-aviation-interim-guidelines.pdf)
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turbines. At present there seems to be no clear method or requirements placed on
developers regarding ecology by LPAs, with a few of the case studies requiring a bat
survey and mitigation plan but the majority not including any conditions relating to
ecological impacts. It is therefore recommended that further study on this issue is coordinated by the relevant organisations (Natural England and the Countryside Council
for Wales) to ascertain whether this is an area of concern. Until these studies have been
completed however it is appropriate to include a condition of PDR that the installer
informs the relevant nature conservation agency (Countryside Council for Wales or
Natural England). Although no requirement is placed on the installer beyond informing
the relevant agency this does at least provide the opportunity for CCW or NE to point
out any potential issues, including legal protection of sites and species, associated with
erecting a wind turbine on a site.
We also recommend that guidance includes more detail of what installers should do to
mitigate any potential effects of wind turbines on wildlife. In particular, it should
include recommendations not to locate turbines in close proximity to linear features,
such as hedgerows, woodland edges and water courses which bats may use as
commuting routes and foraging habitat, and that turbines should preferably be located
in open situations and not in close proximity to mature trees or buildings that have the
potential to be used for bat roosting sites.
To prevent the numbers of stand alone wind turbines erected under PDR having a
cumulative impact we would recommend two further limits to PDR. The first is that
there should a limit of one wind turbine erected under PDR within a building curtilage
or agricultural unit. The second cumulative limit is that there should be a limit as to how
close a wind turbine erected under PDR can be to another wind turbine, whether
erected under using PDR or not. There is very little guidance in existence regarding the
cumulative impact of wind turbines that does not require detailed assessments of zones
of visual influence and other requirements that would be more onerous than the likely
requirements associated with obtaining a planning permission. The case studies were of
little help as there was no note of any free standing turbines being assessed for their
cumulative impact.
We have however, already recommended that there is a minimum of 100m between
wind turbines erected using PDR and residential windows to prevent visual and noise
impacts, along with a maximum noise level. To prevent the cumulative impact of wind
turbines on noise in residential properties it is necessary to ensure that the effects of
two wind turbines cannot combine. This can be simply accomplished by doubling the
distance between a turbine and residential window, such that a free standing wind
turbine can only be erected using PDR if it is located at least 200m from other wind
turbines. This limit to PDR also seems at an appropriate scale to prevent cumulative
visual impact as if turbines have to be a minimum of 200m apart to enjoy PDR there are
likely to be many intervening buildings and structures in urban areas and trees and
hedgerows in agricultural areas to mitigate the impacts. We would however
recommend that this recommendation is subject to extensive consultation with
stakeholders to understand the fuller ramifications of this limit to PDR.
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The impacts of free standing wind turbines in sensitive areas such as national parks and
AONBs were raised by representatives of two national parks, Dartmoor and Brecon
Beacons who attended the stakeholder workshops. The representative from Dartmoor
NP expressed the view that PDR should not be relaxed in national parks based on the
fact that schemes can vary in scale and level of impact on the visual amenity in different
scenarios and blanket PDR wouldn’t take into account the sometimes unique
characteristics of individual schemes in different scenarios. In contrast, the
representative from Brecon Beacons NP considered a more relaxed approach to these
technologies in these areas and PDR unless the impact would conflict significantly with
the reasons for the landscape’s designation.
A large proportion of respondents to the CLG householder microgeneration
consultation were also concerned about the impacts of installing wind technologies in
world heritage sites, conservation areas and on or near listed buildings. The
householder microgeneration consultations recommended that PDR for free standing
turbines should not apply in a conservation area or world heritage site and the
development was facing on to and visible from a highway. This was amended slightly
by CLG in their response to consultation replies and it is now proposed that stand alone
turbines should not face onto and be visible from the highway in conservation areas or
world heritage sites and should not be installed in the curtilage of a listed building. As a
minimum we would recommend that these limits to PDR in sensitive areas are also
extended to a non-domestic context. However, the potential for larger turbines up to
18m tip height to be installed as a result of PDR particularly in national parks and
AONBs could give rise to a significant visual impact on these areas. This is borne out by
a recent appeal decision in the Surrey Hills AONB where an inspector agreed that the
erection of a 12m high turbine could harm the local landscape. Similarly it seems likely
that turbines of this size erected in conservation areas and world heritage sites would
be seen from highways both within and outside the sensitive area unless they were
hidden by particularly tall buildings. If this is the case there seems little point in allowing
PDR for a wind turbine that is unlikely to be able to access wind resources due to being
surrounded by buildings. We therefore do not recommend that any PDR is allowed for
wind turbines in national parks, AONBs, conservation areas or world heritage sites. We
also agree with CLG’s new recommendation in its response to consultation that stand
alone turbines located in the curtilage of a listed building are likely to have an effect on
its setting and should therefore not enjoy PDR.
It should be noted however, as with all limits we recommend regarding PDR, that
suitable schemes can still be developed through the normal planning process. LPAs
should be encouraged to have positive planning policies relating to renewable energy
schemes both generally an in appropriate sensitive areas. LPAs could also use local
development orders to rescind the need for planning permission for renewable and low
carbon technologies in certain areas.
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6.4.2 Building mounted
Many of the impacts and recommendations for roof mounted turbines are similar to
those outlined in the previous section for free standing turbines. Where this is the case
the text is not repeated, only where there are differences in the reasoning or
recommendations are details presented.
The height limit on roof mounted turbines recommended in the householder
microgeneration consultation was that the blade tip should be a maximum of 3m
above the ridge of the roof and the diameter of the turbine should be a maximum of
2m. Few comments relating to this were received, although one comment was made
to the effect that the recommendations effectively barred the Swift turbine from
receiving PDR as it had a diameter of 2.1 metres. Case studies revealed pole heights of
1.5, 1.8 and 3.4 metres and blade diameters of up to 1.8 metres had been approved
with few issues relating to the visual impact except for recommendations regarding
the colouration of the turbines. Increasing the PDR allowance beyond the 2m allowed
in a domestic context seems reasonable as there is unlikely to be any significant impact
on increasing the blade diameter if the turbine is not located near to residential
properties. We therefore recommend that horizontal axis axial flow turbines with
blade diameter of up to 2.5m are allowed PDR provided the overall blade height above
the ridge line is a maximum of 3m. To allow other types of wind turbines to have PDR
we recommend that the limit to blade diameter is also converted to a swept area
equivalent of 5m2.
Figure 6.8 Roof mounted wind turbines

Source: Windsave, Proven

We recommend that annoyance considerations relating to sound and vibration
impacts are included within microgeneration certification schemes when possible. In
the meantime we have set out some interim recommendations which we believe
should limit the potential for these turbines to cause significant impacts. Although it is
likely to rule out the majority of roof turbines from receiving PDR in mixed use, town
centre and suburban areas we believe that until certification standards are developed
PDR conditions relating to annoyance for building mounted turbines should be the
same as for stand alone turbines: i.e. turbines must be located a minimum of 100m
from residential property windows and must have a maximum BWEA Reference Sound
Level of 40dB(A). Requiring turbines to be located at least 100m away from a
residential window is also likely to mitigate against vibration becoming a significant
annoyance issue for householders.
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As with stand alone turbines where a building mounted turbine is to be erected on
non-domestic land within 100m of a residential window we recommend that the PDR
allowance for free standing wind turbines allowed for householders is applied instead.
Safety issues should be included within microgeneration certification schemes when
possible. However to allow turbines to be mounted on non-domestic buildings while
these standards are being developed a number of interim conditions could be
employed. As the turbines are roof mounted, we have assumed that they will be
inaccessible to members of the public and there is no need to recommend a minimum
distance between the blade and the ground for safety reasons. There could however be
safety implications regarding radar interference, epileptic seizures and topple. We
recommend that radar implications are dealt with in the same way as for free standing
turbines but are only applicable for those turbines with a total height (including the
building and support structure) of 11m or more above ground level and with a
diameter of 2m or more. We also recommend using the same limit with regards to
frequency such that only those turbines with a frequency of 3Hz or less should enjoy
PDR. Topple raises different issues for building mounted turbines compared to stand
alone turbines, as topple distance is not generally relevant if the turbines are connected
to, for instance, the end of a building. We would instead recommend that, until
certification guidelines are developed, an interim limit to PDR should be made that does
not allow roof mounted turbines to overhang any highway (including Public Rights of
Way and pavements) or publicly accessible open space.
There is little difference between building mounted and stand alone turbines when it
comes to fitting into the landscape, or more pertinently, townscape and we therefore
recommend including a condition associated with PDR for building mounted turbines
such that its colour is reasonably in keeping with its surroundings.
We also recommend that a condition of erecting turbines using PDR should be that they
are removed if not used to produce electricity for a continuous period of six months.
As with free standing wind turbines there is some concern that building mounted
turbines could have an impact on bats and birds, however there is no evidence to
confirm that there are any significant impacts. We would therefore recommend that
until further research is carried out that no limits are placed on PDR but that guidance
should be used to inform installers as to potential impacts and mitigation measures
that could be undertaken. In particular, guidance should include how installers can tell
if bat roosts are located on the building on which the turbine is to be mounted and
instruction to contact the protected species officer at CCW or NE should bats be
discovered during installation or site survey. We also recommend that guidance should
include instructions that it is illegal to harm protected species, including all British bat
species, and should there be evidence that a turbine installed using PDR is causing
such harm the turbine should be modified (e.g. covered by a mesh or turned off at
night) or removed.
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Stakeholders and responses to the CLG householder microgeneration consultation
regarding the cumulative impact of building mounted turbines were mixed, with
correspondents both for and against setting a limit on the number of roof mounted
turbines that can be placed on a single building using PDR. In the householder
microgeneration consultation recommendations a maximum of one turbine on a
building of 15m or less in height and four turbines on buildings above 15m was set.
During the course of this review we have not discovered any evidence that there is a
case for increasing the number of turbines allowable under PDR for non-domestic
buildings. We also recognise that there is possibility that increasing the number of
turbines allowed under PDR could have an impact on bats or birds or increase their
visual impact. We therefore recommend that the same PDR limits should apply in a
non-domestic context as were recommended for households, namely that one turbine
is allowed on a building of 15m or less in height and that four turbines are allowed on
buildings higher than 15m.
The visual impact of building mounted wind turbines in sensitive areas such as national
parks and AONBs is likely to be less than that associated with free standing wind
turbines and more similar to roof mounted solar panels in that they are, by definition,
associated with buildings. In the householder microgeneration consultations there was
no limit to PDR in national parks or AONBs and we recommend that this is extended to
non-domestic buildings as well. The Householder Microgeneration consultations did
place some restrictions on building mounted turbines in conservation areas and world
heritage sites by removing PDR when development was facing onto and visible from a
highway. As with our recommendations regarding roof mounted solar panels we
accept that this is an attempt to mitigate visual impacts to conservation areas and world
heritage sites, however as was pointed out in many consultation responses the visual
impact would not be felt from highways alone but from any open spaces or parks or
indeed from neighbouring properties or highpoints that look over the sensitive areas.
We are also not convinced, at least in the non-domestic context, that removing PDR for
wind turbines in these areas would have a significant impact in terms of the amount of
energy that could be produced in England and Wales. We therefore recommend that
there is no PDR for building mounted turbines in conservation areas or world heritage
sites. With regard to listed buildings we recognise that there is some potential for wind
turbines to be mounted on buildings near to a listed building without listed building
consent and that this could have a negative impact on its setting. However, we do not
believe that this would have significantly more impact than street furniture such as
lighting or of an extension to a neighbouring building and therefore do not
recommend removing PDR within the curtilage of a Listed Building, although we
recommend that guidance makes clear the requirement for listed building consent.

6.4.3 Wind turbines and the need for environmental impact assessment
Proposed wind farm developments may require formal environmental impact
assessments (EIA) if there are potential significant environmental impacts from the
installation of more than two turbines or if the hub height of any turbine exceeds
15 metres. In these cases it is necessary to apply to the LPA for a screening opinion as to
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whether the application requires an EIA. This could mean that a single roof mounted
turbine on a building over 15m in height would require a screening opinion. As PDR is
supposed to be for developments that have little impact this would seem an anomalous
requirement and we recommend that CLG and WAG examine the wording of Schedule
2 of the EIA Regulations to specifically exclude building mounted turbines allowed by
PDR as recommended in this review from requiring an EIA screening opinion.

6.5 Summary of recommendations
Box 3

Wind turbine PDR recommendations

Free standing:
Free standing wind turbines are to be permitted development for horizontal
mounted axial flow wind turbines provided the hub height is a maximum of 15m
high and the blade is a maximum of 6m in diameter. For other types of turbine
the maximum height permitted is 15m in total and a maximum swept area of
28m2. For all permitted free standing wind turbines the blade should be a
minimum of 5m from the ground and the device and installer should be approved
by a UKAS accredited microgeneration certification scheme. The colour schemes
of any wind turbines and supporting structures erected under permitted
development should be reasonably in keeping with their surroundings and the
installer must inform the relevant statutory nature conservation body in writing of
the location of the turbine before it is erected. Turbines erected under permitted
development must not be within 200m of any other free standing wind turbine
and must be removed if they have not been used to produce electricity for a
continuous period of six months. Free standing wind turbines do not have any
permitted development rights within national parks, AONBs, conservation areas,
world heritage sites or within the curtilage of a listed building.
As an interim measure until the development of a UKAS accredited
microgeneration certification scheme has sufficiently developed to cover free
standing wind turbines that can be erected under permitted development
recommended above the following conditions apply:
• turbines must be located a minimum of 100m from the windows of any
residential building outside the curtilage of the property in which the turbine is
being erected. For those turbines within 100m of the window of a residential
building the householder free standing wind turbine permitted development
rights apply instead
• turbines must have a maximum BWEA Reference Sound Level of 40dB(A)
• turbines must be located a minimum of 20m from the boundary of the
property
• a letter from relevant air safety organisations stating they have no objection to
the erection of the turbine must be obtained where a turbine is 11m or more
in total height and the blade diameter is 2m or more
• turbines must have a maximum frequency of 3Hz
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Box 3

Wind turbine PDR recommendations contimued

Building mounted:
Building mounted wind turbines are to be permitted development provided the
total height of the wind turbine above the ridge line and the blade diameter is a
maximum of 2.5m for cross axial flow horizontal axis wind turbines, or a
maximum swept area of 5m2 for other types of wind turbine. The colour schemes
of any wind turbines and supporting structures erected under permitted
development should be reasonably in keeping with their surroundings. A
maximum of one turbine can be erected using permitted development rights for
any building of 15m or less in height. A maximum of four turbines can be erected
using permitted development rights for buildings above 15m in height. Turbines
erected under permitted development must be removed if they have not been
used to produce electricity for a continuous period of six months. Building
mounted wind turbines do not have any permitted development status within
conservation areas or world heritage sites. The installer and turbine should be
certified by a UKAS accredited microgeneration certification scheme.
As an interim measure until an UKAS accredited microgeneration certification
scheme has sufficiently developed to cover building mounted wind turbines that
can be erected under permitted development recommended above, the following
conditions apply:
• turbines must be located a minimum of 100m from the windows of any
residential building outside the curtilage of the property in which the turbine is
being erected. For those turbines within 100m of the window of a residential
building the householder free standing wind turbine permitted development
rights apply instead
• turbines must have a maximum BWEA Reference Sound Level of 40dB(A)
• turbines should not overhang any highway or publicly accessible open space
• a letter from relevant air safety organisations stating they have no objection to
the erection of the turbine must be obtained where a turbine is 11m or more
from the ground and the blade diameter is 2m or more
• turbines must have a maximum frequency of 3Hz
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7. Hydro
7.1 Introduction
Hydroelectricity generation operates by converting potential energy stored in water
held at height to kinetic energy which can be used to turn a turbine to produce
electricity. Small scale hydro schemes can be an attractive means of producing
electricity if a suitable resource is available.

7.1.1 Types and sizes
Hydro schemes are much more site specific than other types of renewable energy
generation and one of the main limiting factors to their development is finding a
suitable location. Historically, businesses and factories have used hydropower and
many businesses are therefore built near old mills. There are opportunities, though
limited, to either refurbish or rebuild small hydro systems by making minor repairs or
replacing equipment. However, if the site has been derelict for some time more major
repairs may be needed or extra equipment such as trash screens or fish ladders.
A typical small hydro scheme31 requires water to be taken from a river by diverting it
through an intake at a weir, sometimes via a small canal or ‘leat’. The water may than
be passed through a settling tank or ‘forebay’ and slowed down to allow suspended
particles to settle out and debris removed by a trash screen, such as a set of metal or
wooden bars to prevent large debris such as tree branches from reaching turbine. The
water is then passed through the turbine, which may be enclosed in a powerhouse
with a generator and control equipment before being discharged through a ‘tailrace’
canal back into the river.
The types of turbine that will be suitable for a hydro project will depend on the height
from which the water travels (known as the “head”) and the flow rate of the water.
In turn, the size of the powerhouse containing the turbine and other equipment will
vary depending on the size and type of devices that are stored within it.
Figure 7.1 Hydro projects

Source: Dulas
31

Adapted from http://www.british-hydro.co.uk/index.asp
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7.1.2 Potential
Small scale hydro devices range from a few hundred watts for domestic schemes up to
around 100MW hydro-electric power plants. When planning a small hydro system (in
both domestic and non-domestic land uses) it is important that civil works, such as the
building of a turbine house or the creation of a channel, are kept to a minimum in
order to keep down the total system costs. The project may become uneconomic if
there is a requirement to carry out major amounts of civil construction.

7.2 Issues
7.2.1 Introduction
In most cases a hydroelectric generator will require civil structures to be placed within
the water course. The types of civil structures that will need to be constructed will vary
greatly depending on the site location, head height and flow rate. Medium to low
head schemes will almost always require a weir to be in place to raise the water level
in order to divert water through a turbine. The following characteristics are considered
to have potential planning impacts:
• visual impact
• civil structures
• changes to water course use
• turbine noise
• ecology and
• water abstraction requirements
The combined requirements for hydro are such that this is a rare form of small scale
renewables generation but the environmental impacts of a scheme could be
significant depending on the circumstances of the individual scheme.

7.2.2 Issues
The key planning issues to emerge from research and the stakeholder workshops were
visual impact (e.g. turbine house, pipes and other structures), the potential effects on
riverine ecology and water course diversion.
A turbine for a hydro scheme is generally housed in a structure called a turbine house
which will contain the turbine, control equipment and electrical equipment associated
with the turbine. The size of the turbine house is very much dependent on the
equipment that is to be stored within it and could cause a visual impact depending on
its surroundings. In general one would assume that there would be less visual impact if
the land use was, for example, industrial or out of town retail, however in practice the
hydro projects found during the course of this review were in a rural setting and
generally associated with old mill houses.
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7.3 Evidence: case studies and consultation
7.3.1 Case studies
From the relatively few examples of hydro uncovered during this review it seems to be
a relatively uncommon form of small scale renewable energy generation. Entec
uncovered eight examples that were used as case studies to inform the review
recommendations. Of these examples, one at Ponsworthy in Dartmoor National Park
had been refused planning permission for the construction of a concrete leat 460m
long as it would have had an unacceptable impact on an ancient woodland. A number
of the case studies were within the Lake District National Park including an application
for a 220kW scheme (estimated to be able to generate enough power for 280 houses)
at Church Beck that involved the extension of an existing leat. The application was not
classed by the LPA as major development and was decided by officers using delegated
powers who included a number of conditions on the approval relating to highways,
landscaping and design. Also in the Lake District, a project at Barrow Beck involved the
installation of a micro hydro power generator using an existing weir and constructing
a small brick turbine housing and associated pipework. Conditions attached to the
approval related to design and materials that should be used and that the siting of the
powerhouse should be agreed before commencement to prevent damage to visual
amenity and nature conservation.
Another delegated approval, at Holm Park in South Hams, was for the extension of an
existing leat for a new hydroelectric plant. Conditions attached to the approval
included that the external walls should match the existing powerhouse and that the
hydro-electric plant should be removed when no longer required and the land
returned to its former condition. An approved application at Ruskin Mill in Stroud
District included work on a listed building, a common situation for many former mill
houses. The application included plans to erect a steel frame and roof covering to
allow the turbine to be used as an educational resource as well as providing power to
the mill building.

7.3.2 Stakeholder workshops
There was general agreement that hydro was relatively rare as a technology in England
and Wales and that the workshop attendees knew relatively little about the
technologies and issues concerned, although the potential for increased flood risk was
highlighted.
In all of the land uses identified, stakeholders felt that PDR would not be appropriate
for hydro schemes, although a relatively high proportion in each case were unsure.
There were a number of comments by stakeholders that they didn’t know enough
about the technology to make considered comments. There were also many
comments and much discussion that hydro was too site dependant to allow general
permitted development rights. Other comments included “very few applications are
likely to be submitted so there is no need for permitted development” (Woking
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Council), “not enough cases to give this PD rights - should remain in the planning
system” (RSPB) and “this is difficult to write into PD but there is a huge potential
throughout Wales to use small scale hydro” (Brecon Beacons National Park).
When asked whether they thought that reinstatement of a currently derelict mill
stream to provide hydro electricity for use on a farm could be permitted development,
32 per cent of stakeholders thought it could be PD and 32 per cent thought it couldn’t
(36% were unsure).

7.3.3 Permitted development rights for householder microgeneration
consultation responses
The CLG householder microgeneration consultation proposals regarding hydro
generated a number of responses, including:
“… the fact that it is renewable and contributing to minimising the effects of climate
change should be given a lot of weight when considering planning applications.”
(South Lakeland Council, officer’s personal comment).
“We agree that there should be no additional PD rights. A lot of mini-hydro-electric
schemes are likely to be proposed for historic mill sites and water courses, and these
are likely to be places where there are listed buildings and scheduled ancient
monuments.” (English Heritage).
The Town and Country Planning Association were in favour of extending PDR for
hydro by giving PDR to pipes associated with hydro development where they were up
to 50cm above the ground. CLG did not recommend allowing this PDR in the
consultation document as it did not consider it would achieve anything in practice.
A consultation response was received from a company who manufactured a very small
hydro device consisting of a submerged generator designed for charging battery
systems on boats, navigation buoys, aquaculture and remote homes. Considering the
recommended uses for the device it seems unlikely that this device currently requires a
planning application as in many cases the device will be present on a temporary basis
or will be included in larger planning applications, e.g. on fish farms.

7.4 Potential changes to permitted development rights
As the GPDO currently stands it is likely that most hydro developments will require
planning permission with the potential exception of refurbishment of an existing
scheme, i.e. where no new civil works would be required. The householder
microgeneration consultation recommended that PDR was not given for any hydro
schemes and Entec believe that there will only be a limited number of small scale
hydro planning applications and projects that are likely to be received in a nondomestic context where the impacts are likely to be small and self contained. There is
therefore only limited scope to extend PDR to small scale hydro.
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The general agreement at stakeholder workshops, which was attended by the British
Hydropower Association, was that each hydro project is likely to be unique and require
detailed consideration, particularly where there is a desire to change the water flow
regimes of a river or stream. It was also pointed out that there were a number of other
permissions and licences likely to be required for a hydro project, such as an
abstraction or impoundment licence or land drainage consent from the Environment
Agency.
A response to the householder microgeneration consultation requested that PDR be
extended for very small hydro devices designed to be used from boats, navigation
buoys and remote houses. However, it seems likely that this device will already have
PDR for some of these uses or could be included in larger planning applications, for
example to provide power to elements of fish farming operations. The potential value
of energy generated from such a device is likely to be low and although it seems
unlikely that there will be any significant impacts, there could be a problem in defining
which situations the device would be PDR, for example the size of the watercourse
where the device would have PDR. We therefore do not recommend extending PDR to
any hydro devices at this juncture. However, if the manufacturer can show that there
would be no impacts associated with the device, for example through discussion and
certification with a microgeneration certification scheme, this recommendation could
be reviewed.
A question was also raised during the course of this review as to whether placing a
pipe within a watercourse to extract water could be PDR. In our opinion this would
already have PDR in certain cases, particularly on agricultural land, as there would no
civil structure or work taking place, although there would be a need to obtain an
abstraction licence from the Environment Agency. For simplicity we do not propose to
explicitly give PDR for pipes to extract water (which may or may not then be used for
generating electricity) on agricultural land as these rights are already covered by the
GPDO.
In the review conducted by Entec in support of the householder microgeneration
consultation documents we recommended that PDR could be extended for above
ground pipes up to 0.5m above ground level. Although this recommendation was not
adopted by CLG or WAG we did uncover some examples of new pipework that was
required in the case studies we looked at for this review where new pipework was
required for the refurbishment of a previous hydro scheme. Where there is no
requirement for further civil works within a water course this would seem to be a
reasonable extension to PDR in non-domestic situations provided any excavation of
the ground is made good after installation.
This extension to PDR could however be more useful if there was also new PDR given
to allow new powerhouse structures to contain a turbine and other necessary
equipment. The current GPDO Part 17 for Statutory Undertakers allows the statutory
undertakers for water or hydraulic power (Class E) to install a booster station, valve
house, meter or switchgear house provided it does not exceed 29m3 in capacity. We
believe that the provision of a building to house a turbine and similar equipment is
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similar to the uses outlined for water and hydraulic power undertakings (Part 17 Class
E) in the GPDO and recommend PDR is given to such structures, subject to a number
of conditions. To minimise visual impact we recommend that a size limit is placed on
the PDR for turbine houses similar to the 29m3 capacity maximum currently included
in the GPDO as this is of a reasonable scale in terms of minimising visual impact whilst
still allowing the installation of a turbine and other equipment. We recommend
however that for simplicity and to further minimise visual impacts, this volume limit is
replaced by a maximum floor area of 10m2 and maximum height of 3m. A condition
should also be required that the external appearance of the building is such that it is
reasonably in keeping with its surroundings.
Figure 7.2 Turbine house

Source: Dulas

As this PDR involves the erection of a new building we do not believe it is appropriate
in sensitive areas and therefore should not apply in national parks, AONBs,
conservation areas, world heritage sites or within the curtilage of a listed building.
Suitable schemes can still be developed through the normal planning process and LPAs
should be encouraged to have positive planning policies, or potentially local
development orders, promoting hydro in these areas.
We also recommend that guidance should include the recommendation that the
Environment Agency be contacted in advance of carrying out any works to ensure that
further licences and permissions are not required for the hydro scheme.
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7.5 Summary of recommendations
Box 4

Hydro PDR recommendations

Ancillary buildings for housing equipment such as turbines necessary for hydro
electric schemes are permitted development provided only one building is
erected for such use utilising permitted development rights in a single
agricultural unit or within the curtilage of a building. Any building erected to
house such equipment must be at most 3m high, have a maximum floor area of
10m2, be reasonably in keeping with the surrounding landscape and not be
within a national park, AONB, conservation area, world heritage site or within
the curtilage of a listed building. Ancillary pipework associated with hydro
schemes where they are not to be placed directly in a watercourse are permitted
development provided they are not more than 0.5m above the existing ground
level and any excavation of the ground is made good after installation.

Heat pumps

8. Heat pumps
8.1 Introduction
A heat pump works on the principle of transferring heat from somewhere warmer to
somewhere cooler, for example the air, ground or water to a building to provide
heating, or in some cases to pre-heat domestic water systems. Pumps require
electricity to transfer the heat and are therefore not strictly a renewable generation
technology but are perhaps more accurately described as an energy efficiency
technology as they consume one form of energy (electricity) to produce another (heat)
at a high efficiency. Many heat pumps can convert energy at a rate of about 3 or 4 to
1: that is, it requires 1 unit of electrical energy to “create” 3 or 4 units of heat energy.
The technology used in heat pumps is very similar to that used in a refrigerator
working backwards: i.e. it heats space rather than keeping it cool.

8.1.1 Types and sizes
The three main types of heat pump are: ground source heat pumps (GSHP), which
extract heat out of the ground; water source heat pumps (WSHP), which extract heat
from a water body; and air source heat pumps (ASHP), which extract heat from the air.
A GSHP is used to extract heat from the ground for use in space and water heating
and can also use the same process to supply cooling. These pumps use underground
pipes laid in loops in trenches to a depth of 1-2m deep, where the average
temperature (in the UK) is 11 to 12°C. Vertical systems use boreholes to a depth
specific to the site and pump with systems usually to a depth of around 60m,
although it may be possible to drill to 200m for larger applications. In closed loop
systems the pipes contain a liquid (which includes antifreeze) which transfers the heat
from the ground either directly into the building to be heated or via a heat exchange
system. The cooled liquid then circulates back to the ground where it is reheated
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Figure 8.1 Excavations for ground source
heat pumps

Source: Kensa

A WSHP is similar to a GSHP, except that the heat it extracts is from water, such as a
lake, rather then the earth. WSHPs can be either closed loop systems (as outlined for
GSHPs) or open loop systems where water is drawn directly from the water body and
passed through a heat exchanger in the building before being discharged back into
the water body.
Figure 8.2 Caerphilly Castle: moat, water source heat
pump control unit

Source: Kensa

An ASHP can be placed outside a building and draws heat from the ambient air. Air is
passed across an evaporator unit by means of a fan. These systems are generally
cheaper then GSHP and WSHP as they don’t have high installation costs. Because of
the variability in air temperature however they are on average 10-30% less efficient.
Whilst it is still possible to extract considerable heat from the ambient air at
temperatures as low as -15°C, the performance of an ASHP reduces the colder it is
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outside; therefore ASHPs are better suited to moderate climates. The smallest ASHP
are those used on houses. The most obvious are the window-box type that can readily
be fitted to any window. These look like window-box air conditioning units and are
fitted to office blocks and the roofs or outsides of other buildings. Because of their
similarity to air-conditioning units many of the planning considerations for air source
heat pumps and air-conditioning units are similar.

8.1.2 Potential
Heat pumps can be built at a range of different scales from small systems to heat
houses to large systems to heat office blocks and flats. A GSHP can be expected to
produce between three to four times the amount of thermal energy than the electrical
energy required to operate the pump.

8.2 Issues
8.2.1 Introduction
Potential issues associated with heat pumps include:
• impact on archaeology (GSHP)
• impact on ecology/pollution (GSHP/WSHP)
• visual and noise impact (ASHP)
• water management conflicts (WSHP) and
• construction (GSHP)
There was some agreement at the stakeholder workshops that the potential impacts
on archaeology and ecology of GSHPs and the visual and noise impact of ASHPs were
the most important planning issues.

8.2.2 Archaeology
The potential impact on archaeology by GSHPs is due primarily to the excavation
required during the construction phase. Legislation already exists that protects
important archaeological sites and therefore this should not necessarily be a planning
concern. However, some important archaeological sites are not necessarily identified
and there is some potential for damaging these sites inadvertently (see 8.4.1).

8.2.3 Ecology and pollution
There is some potential for WSHPs and GSHPs to impact on ecology. In the case of
WSHPs this is due to the potential for refrigerant to leak from coils into the water
body, however it seems reasonable to assume that this is an issue for the installer and
manufacturer to ensure that appropriate standards for the coils are met, and although
we would not advocate the installation of WSHP coils in a protected body of water
(SSSIs or European protected sites such as SPAs and SACs) legislation already exists to
protect these sites from potentially damaging operations and any protected species
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that may inhabit the water body. There is some potential for coils associated with
GSHPs to impact on the ecology of terrestrial sites or the water table through the
digging of boreholes, the installation of coils or the potential for coils to leak
refrigerants. Again, legislation exists to protect SSSIs and European protected sites
from potentially damaging operations. There is also some potential for the installation
procedure to damage trees and tree roots although this is not necessarily a planning
concern unless they are protected by tree preservation orders. The potential for
polluting the water table when digging boreholes is also subject to a separate
licensing operation by the Environment Agency and there appears little need to
duplicate this through planning conditions.

8.2.4 Visual and noise impacts
The visual impact of ASHPs needs to be considered in terms of whether it would
impact on the building on which it was erected, for example it would generally be
more acceptable to install the pump on the back of an industrial building than on the
front of a listed building. The noise from ASHPs could disturb nearby residences and a
parameter within the GPDO should be included to militate against any significant
negative impacts. The review did not come across any incidences when there had
been a complaint against the noise emanating from a pump.

8.2.5 Other issues
The potential for water management conflicts between the requirements for WSHPs and
other uses is, unless there is an overriding legal protection such as nature conservation
legislation protecting a water body, the prerogative of the owner of the water body and
it would be inappropriate for the planning regime to place limits on this.
Although there will be some construction traffic associated with all heat pumps there
will generally be more impacts associated with GSHPs due to the need to excavate
potentially large areas of ground. These ground works however are of a temporary
nature and there seems no imperative to override and complicate PDR for GSHPs in
relation to construction traffic and excavation.

8.3 Evidence: case studies and consultation
8.3.1 Case studies
A total of 10 case studies were examined for this review, six for ground source heat
pumps (four for trench system, two for boreholes) and two each for the less common
water and air source heat pumps. No case studies were found where a planning
application had been made exclusively for a heat pump, although in some cases the
pump may have been included as part of a larger planning application, e.g. when an
old telephone repeater station was being converted to a hostel, or for new commercial
buildings at Dunston Innovation Centre in Chesterfield. Where planning conditions
were found, there were no conditions relating to the installation or maintenance of
the heat pumps. Also of interest in a number of the case studies, particularly the
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community projects, was the combination of heat pumps with a renewable
technology such as a wind turbine or solar panels to provide the electricity necessary
to run the heat pumps and therefore making a building carbon neutral.
The six applications for GSHPs included four for trench based systems and two for
boreholes and, so far as could be ascertained through telephone calls and web based
research, none of the case studies included any new buildings or above ground
structures. This backs up the findings that planning permission for GSHPs is not
currently being applied for and therefore any new conditions attached to PDR could
result in an increase in the number of planning applications. Research on the size of
control units for a control unit for ground underfloor heating supplied by a GSHP
found that a 75kW model was 1700 x 800 x 800mm (height x width x depth).
The two WSHP case studies were located at Caerphilly Castle in South Wales and
Stover Park visitor centre in Devon. Again, neither had applied to the LPA for planning
permission with the Stover Park WSHP having no outside structures and the only
visible structure for the Caerphilly Castle WSHP being of a small size.
The two ASHP case studies were at High Wray Village Hall in the Lake District National
Park and Barley Village Hall in Pendle LPA and, as would be expected from ASHPs,
both included structures that were located outside the buildings. In the case of High
Wray Village Hall no planning application was made and an interview with the
development manager for the installation company stated that as the unit was an
outdoor unit and there were no ground works involved planning permission was not
applied for, and to his knowledge he had never known his company to apply for
planning permission. The unit in question was located to the rear of the building and
was of dimension 1396 x 402 x 780mm. The second ASHP case study was in fact for
three heat pumps attached to the rear of Barley Village Hall. One of the stakeholders
involved with the project was contacted by Entec and he stated that that planning
permission had been applied for and that the only potential issue was the colour of
the heat pump cabinets which had been easily resolved. The three heat pumps were
attached to the outside of the rear wall of the village hall and consisted of one 14kW
pump and two 7kW pumps of dimension 1170 x 900 x320mm and 797 x 960 x
390mm respectively. No details of the heat pump planning application could be found
on the LPA planning application website despite the fact that an application for solar
panels installed at the same time (and presumably would have been applied for at the
same time) was found. This case study raises the point that if PDR is to be extended for
ASHPs it may be necessary to ensure any maximum size limits allows for the erection
of more than one unit.

8.3.2 Stakeholder workshops and interviews
There was support for PDR for heat pumps in most of the land uses, including shops
and offices near houses (56%); out of town shopping centres (68%); offices and
industrial (68%); non-domestic residential (62%); institutions and leisure (56%) and
farms and farmland (56%). There were mixed views on whether PD rights for heat
pumps were appropriate on listed buildings and in conservation areas with 32 per cent
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in favour of PD rights and 40 per cent against Stakeholders were marginally in favour
of PD rights for heat pumps in national parks and AONBs (36% in favour vs 32%
against).
When asked whether they thought that the installation of a medium sized GSHP at a
country hotel requiring a large area of its grounds to be dug up and then reinstated
(the heat pump would be contained in an existing part of the hotel) could be
permitted development, 52 per cent of stakeholders thought it could be PD and 24
per cent thought it couldn’t.
An engineer who installs GSHPs was interviewed for this review but as far as he was
aware there had never been a requirement to submit a planning application, although
he did comment that certain councils may require one. He confirmed that the main
issue associated with GSHPs was archaeology. He also stated that he had come across
very few objections to GSHPs as there was little impact on visual amenity associated
with the technology.

8.3.3 Permitted development rights for householder microgeneration
consultation responses
There were a number of comments relating to the noise limits associated with PDR for
ASHPs similar to those made regarding the noise limits recommended for wind
turbines, in particular relating to the complexity of the standards set to protect nearby
residences. Other comments included:
“A revision to the restriction in other designated areas is also recommended to include
AONBS, etc” (Ryedale Council)
“We are unclear as to the proposed planning requirements for installation of GSHPs.
The apparent exclusion of GSHPs from the GPDO would be likely to significantly
reduce rate of deployment. Where not located in an archaeologically sensitive area,
and entrenched, there should be permitted development for closed loop ground
source heat pumps. We would welcome further clarity from government on this
issue.” (EDF Energy)
“No, I disagree with the recommendations. I agree with those of Entec which suggest
formal notification and a period of 21 days to respond. This is a more realistic way of
dealing with the historic environment and it would allow the scheme to be moved if it
was located in a particularly sensitive area which was not a conservation area or a
world heritage site.” (Bedfordshire County Council)
“Archaeology and noise are not adequately covered…” (Harrogate Council)
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8.4 Potential changes to permitted development rights
At present it is unusual for any of the types of heat pump to require planning
permission and the only occasions they would reach the attention of the LPA is when
they are included as part of a larger planning application, e.g. when included with
other renewable devices or as part of the heating system for a new office block. It
could therefore be seen as a backward step if amendments to PDR included a
condition limiting the installation of heat pumps. However, as this review is based on
an impacts approach it seems reasonable to examine what types of impact each of the
technologies may have. This has been done for each type of heat pump in turn.

8.4.1 Ground source heat pumps
The potential impact on archaeology by GSHPs due to excavation for the installation
of coils is generally protected by existing legislation, although there is some potential
for inadvertent damage where important sites have not been identified and there is
some potential for damaging these sites inadvertently. This was a concern voiced by a
number of stakeholders during this review, particularly in respect of archaeologically
important sites. The householder microgeneration consultations recommended that
there should be no limits to PDR for GSHPs within the curtilage of a dwelling house or
a building containing a flat and this was confirmed in the Government’s response to
consultation replies.
In a domestic context it is likely that the excavation required to install a GSHP will be
relatively limited and it is a condition of the PDR that it must be contained within the
building curtilage. In a non-domestic context there is more potential to install large
GSHPs which may have more of an impact on archaeology or ecology and we believe
there is a need to limit the scale of GSHP that have PDR. Although not currently
subject to detailed limits in the GPDO there are some sections that may be relevant to
limiting the extent of excavations for GSHP. In particular Part 6 Class B relating to
agricultural development (on units of 5ha or more) restricts the amount of excavation
that can be carried out using PDR to 0.5ha, although there are no similar restrictions
on excavations for other non-domestic land uses, including industrial land. Also of
note with regards GSHPs, the EIA regulations include a requirement for an LPA
screening opinion on whether an EIA is required if the energy industry carries out
industrial installations for the production of electricity, steam and hot water when the
area of the development exceeds 0.5ha. Although development is unlikely to be
carried out by the energy industry in the case of GSHPs this does set a precedent as to
the amount of excavation that can be carried out before extra regulatory burdens are
placed on the developer. We therefore recommend that a limit is placed on GSHPs
such that PDR is extended only for areas of excavation of up to 0.5ha and that there is
a requirement that excavated land should be made good after the GSHP has been
installed.
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Although there is no requirement for those employing PDR for excavation on
agricultural land to notify the LPA or archaeological bodies of the proposal to install a
GSHP, we believe that because of the potential scale of the excavation there should be
a requirement on the installer to inform the local archaeological trust or unit of the
intention to install a GSHP a minimum of six weeks before work commences.
Guidance should set out the type of information that should be included in the letter
to the archaeological body, such as location and timing of the work. Although the
archaeological body is under no obligation to respond to the notification letter it will
give them the opportunity to assess potential impacts in undesignated sites should
they so choose. Guidance should also outline the relevant procedures regarding
potentially damaging operations on protected nature conservation sites and species
along with the requirements for consent from the Environment Agency relating to
digging boreholes. It could also usefully include some guidance about what sort of
areas may be more suitable for GSHP coils and boreholes to prevent unnecessary
ecological damage such as digging through tree roots or damaging peatland habitats.

8.4.2 Water source heat pumps
The householder microgeneration consultations recommended that there should be
no limits to PDR for WSHPs within the curtilage of a dwelling house or a building
containing a flat. This was confirmed in the Government’s response to consultation
replies. In a non-domestic context we believe there is some potential that WSHPs
could extend over large areas of water bodies and recommend that there should be
some limit to this to protect water quality and ecological receptors. For the few WSHP
case studies examined in this review there was no indication available regarding the
total area that the pipework associated with WSHPs required. We believe however
that the maximum area of pipework that should be allowed under PDR should be at a
similar scale to the excavation allowed for GSHPs and therefore recommend that the
maximum area of pipework allowed under PDR should cover a maximum of 0.5ha.
As outlined in previous sections, WSHPs could potentially impact on water bodies if
the refrigerant in closed loop WSHPs leaks. However, as this is a manufacturing and
installation issue it is not something that should necessarily be included as a condition
to PDR. In open loop WSHPs the change in water temperature could have an effect on
the water bodies ecology due to the temperature changes induced in the water
between abstraction and replacement in the body, and may also require an abstraction
licence from EA. Advice on these issues and on the regulatory requirements related to
protected water bodies could usefully be included in guidance.

8.4.3 Air source heat pumps
The main limiting issues for PDR relating to ASHPs are their visual impact and noise
associated with them. Visual impact is primarily related to size and location and we
would therefore recommend a limit to the size of ASHPs allowed within the curtilage
of a building and in sensitive areas. The two case studies examined for this review
included a single ASHP of approximate volume 0.5m3 and 3 ASHPs with a combined
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volume of 1m3. The ASHPs in the latter case study had a combined rating of 28kW
and had, so far, been large enough to provide heat for the village hall without any
back up supplies. In many non-domestic contexts however 28kW is unlikely to be a
significant component of the energy needs for a building and we therefore
recommend allowing PDR for the installation of ASHPs up to a volume of 2m3. We
also recommend placing a limit on the location of ASHPs to a minimum of 5 metres
from the boundary of the property.
Noise was not generally raised as a major issue by stakeholders with regards ASHPs in
a non-domestic context, however it is important that there is some protection in place
to prevent noise impacts, particularly for residential properties nearby. We believe that
the best way to deal with the issue of noise is through a microgeneration certification
scheme provided a set of acceptable standards and measuring regimes can be agreed
between the certification body, Defra officials and representatives of the ASHP
industry. However, until such standards can be developed we recommend that on a
precautionary basis, noise impacts should be limited through a buffer zone between
an ASHP installed under PDR and the windows of any residential bedroom window
(including households, hotels, hostels, etc.). For simplicity we recommend that the
buffer be set at the same level as that already set stand alone wind turbines, i.e.
100m, although this should not apply to non-domestic residential properties where
the only residence is owned by the developer. We do not believe that the requirement
on a maximum overall sound level at any residential window is necessary for ASHPs as
100m is likely to be far beyond the requirements to ensure sleep would not be
disturbed.
The installation of ASHPs could cause visual impact as they are erected on the outside
of buildings particularly in sensitive areas, such as conservation areas and world
heritage sites. We therefore recommend that no PDR is allowed in these areas.
To prevent cumulative impacts associated with ASHPs we recommend that only the
first ASHP within the curtilage of a building should have PDR.
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8.5 Summary of recommendations
Box 5

Heat pump PDR recommendations

Ground source heat pumps:
Ground source heat pumps are permitted development provided that the area of
excavation is a maximum of 0.5ha and that excavated land should be made
good after the heat pump has been installed. The installer must notify the
appropriate archaeological body at least 6 weeks prior to excavation taking
place.
Water source heat pumps:
Water source heat pumps are permitted development provided that the area of
pipework extends over no more than 0.5ha.
Air source heat pumps:
The first air source heat pump within a building’s curtilage can be erected under
permitted development provided that the total volume occupied by the pump is
no more than 2m3, it is located a minimum of 5m from the boundary of the
property, it is not located within a conservation area or world heritage site and
the pump conforms to noise and vibration standards set out in a UKAS
accredited microgeneration certification scheme.
As an interim measure until standards are set for air source heat pumps in a
UKAS accredited microgeneration certification scheme permitted development is
allowed for pumps that meet all other conditions outlined and is a minimum of
100m from a residential window, excluding those within the curtilage of the
building where the pump is to be installed.

Biomass and combined heat and power

9. Biomass and combined heat
and power
9.1 Introduction
In the context of this review we have taken biomass to mean any biological material,
derived from plant or animal matter, which can be used for producing heat or power.
Biomass can include crops, forestry products and some waste products which contain
some biomass. Combined heat and power (CHP) is the simultaneous generation of
usable heat and power (usually electricity) in a single process32.

9.1.1 Types and sizes
The term biomass covers all plant and animal material, although wood is one of the
commonest materials used. Its most frequent application is for direct heating with fuel
sources including wood from forests, urban tree pruning, farmed coppices, and farm
and factory waste. Fuel can now be commercially sourced in the form of wood chips
or pellets and traditional logs can also be used. Biomass has the advantage that it can
be grown, stored and transported and although it does emit carbon dioxide when
burnt, it is considered close to carbon-neutral because the amount of carbon emitted
when it is burnt is the same as that absorbed during growth.
Figure 9.1 Biomass boiler and
fuel store

Source: Bio Energy Group

Biomass boilers can be fed automatically from fuel hoppers, with larger systems likely
to have a mechanical handling system, but small scale units may rely on manual
loading. Pellets and chips are appropriate for these small systems, with pellets more
efficient as the uniform size and density provides a consistent heat output. This

32

Source: Combined Heat and Power Association website (www.chpa.co.uk)
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typically requires a daily addition of bagged fuel to the hopper, and if there is sufficient
space (or in colder regions with higher heat demand) a larger silo may be installed to
remove the need for daily handling. A silo is also usually needed for biomass CHP
because of the quantities of fuel needed to operate these systems. Electric firing and
automatic de-ashing are also available and new biomass boilers will often provide fully
programmable space and water heating and can be installed with a separate hot
water tank to act as a thermal store. Typically these boilers are likely to require more
frequent cleaning then gas or oil boilers and provision of secondary heat may be
needed when maintenance is undertaken. The system will also need occupants to
manage the fuel supply and to remove and dispose of ash.
Another form of biomass, the anaerobic digestion treatment is defined as where
organic matter is broken down by bacteria in the absence of oxygen. For an anaerobic
digestion biomass plant this involved fermenting the “waste” in an airtight contained
to produce a biogas of about 60 per cent methane, 40 per cent carbon dioxide. This
can be used as a renewable energy source for both heat and power, as a transport fuel
and when treated, as a fertiliser. The anaerobic digestion of manures, slurries and
biowastes has been identified in the UK Biomass Strategy33 as having the potential to
reduce a variety of greenhouse gases.
Defra has identified less than 20 agricultural anaerobic plants on farms in Great Britain
compared to over 500 in Germany34 and feels there is potential for expansion in
agricultural areas.
A CHP engine simultaneously generates both heat and power and is a mature
technology used in industry. Recovering the heat from a power generating process
leads to high overall efficiencies (up to 90% compared to perhaps only about 30% for
a small stand-alone power generating scheme) and if used at source can mean no
electrical losses over transmission lines. Fuel-cell CHP offers one of the most
interesting areas of development in the technology as it is easy to scale the technology
down to domestic applications and offers ‘emissions free’ opportunities using
hydrogen as a renewable fuel source.

9.1.2 Potential
Small-scale biomass systems are usually installed in the form of a single room heater or
for multiple rooms as a boiler which feeds into a central heating system. Solid fuel
biomass heating can produce from a few kilowatts through to 5MW thermal and
more and Defra estimate that anaerobic digestion biomass plants could produce
anything from 200kW to 2MW. Typically a micro-CHP unit will be operated on the
heating demand rather than electricity demand, and can provide space and water
heating in residential or commercial buildings, similar to a conventional boiler.
Biomass and CHP units are available from very small sizes to large purpose-built units
for factories.
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Defra (2007) UK Biomass Strategy
http://www.defra.gov.uk/Environment/climatechange/uk/energy/renewablefuel/pdf/ukbio0507-work3.pdf
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9.2 Issues
9.2.1 Introduction
There are a number of planning issues associated with biomass and CHP, these
include:
• visual impact
• noise
• storage of fuels
• visual vapour plume
• access and delivery nuisance
• emissions and
• associated land uses, particularly land used to grow fuel for biomass boilers
The key issues identified in the stakeholder workshops were the visual impact of the
system and emissions.

9.2.2 Visual impact
To heat larger areas several systems can be installed in the same building. Some
biomass boilers require more space then a conventional boiler and it may not be
possible to site them in the same place. Some schemes may also require construction
of an outhouse, hopper or fuel shed because they need a reasonable amount of
storage space for the fuel, and appropriate access for delivery vehicles.
Combustion gases require an external flue that will usually terminate above the ridge
line of the building. In the review of PDR for the domestic installation of
microgeneration equipment we noted that as a rough guide on a 45° roof pitch the
flue would need to be 2.3m above the point where it penetrates through the roof.
In a non-domestic context there is likely to be potential for larger biomass systems
concurrent with the larger energy requirements of many non-domestic uses, and
therefore a taller chimney may be required.

9.2.3 Emissions
All biomass and CHP systems will need to comply with European and national
emissions regulations, particularly orders made under section 21 of the Clean Air Act
1993 which authorises certain fireplaces capable of smokeless operation for use in
smoke control areas (by 'exempting' them from the provisions of the Clean Air Act
1993 relating to smoke control areas). Only boilers burning authorised ('smokeless')
fuel can be used in smoke control areas, but fuels which haven't been authorised can
only be used in a smoke control area in a fireplace capable of 'smokeless operation'.
Most biomass falls into this second category.
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In any guidance associated with changes to permitted development rights, planners
should be encouraged, through discussions with air quality officers in the local
authority, to consider the impact, including the cumulative impact, of biomass plant
on the ability of the local authority to work towards the statutory air quality objectives
in the Air Quality Regulations 2000, which stem from requirements under EU
Directives. This will partly depend on the fuel that the biomass plant displaces.
Furthermore, if the plant is to operate in a designated smoke control area under the
Clean Air Act 1993, either the fuel must be authorised under section 20 of the 1993
Act, or the fireplace (boiler) must be exempted from the provisions of the 1993 Act
under section 21.35
Defra are currently participating in an industry working group on sustainability issues
for biomass, the outcomes of which could usefully feed into guidance.

9.2.4 Other issues
There may be some noise associated with the boiler of a biomass or CHP installation,
however this is likely to be on a par with existing boilers in non-domestic situations.
Biomass fuels can be stored in existing buildings or may require new storage facilities
which would potentially require planning permission in some non-domestic situations.
Allowing a new building or extension specifically for biomass storage could promote
the take up of biomass and biomass CHP in non-domestic situations, however this
could also lead to a visual impact.
A visual vapour plume associated with Biomass and CHP plants could have an impact
on visual amenity over a relatively large area. However, the impact is likely to be
relatively small and should be contained in some areas by regulations relating to
emissions.
If the scale of the biomass or CHP plant is such that many deliveries are required these
could impact on the amenity of nearby residents. The size and frequency of delivery
will depend on the storage space available, the size of the plant and its consumption
and the size of the vehicle used. Large schemes will be more likely to use full-sized
articulated lorries, whereas small trucks or vans might be used for smaller systems. A
larger fuel store will necessitate fewer deliveries but will take up more space.
At the stakeholder workshops the RSPB and others raised concerns regarding the
potential for areas around biomass plants being converted to monocultures to grow
fuel and that this may result in the loss of marginal farming land which may have been
valuable to wildlife. Although Entec accept that these are a potentially worrying
consequence of large scale biomass plants, this will not generally been an issue at the
smaller scales associated with permitted development.
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9.3 Evidence: case studies and consultation
9.3.1 Case studies
Eleven biomass projects were researched for this review and all those that were subject
to a planning application were approved. The installed capacity of those projects
(where it could be determined) varied from 30kW to 2MW and generally involved the
construction of specialist buildings to store the fuel and/or the plant itself. The smaller
applications more likely to be appropriate for PDR were generally built to supply the
heat, and in some cases power using a CHP system, for a main building. An example is
at Losehill Hall Field Studies Centre in the Peak District National Park which had a
maximum rated output of 49kW and used wood chip fuel. A wood storage volume of
20m3 was required for this system. The Penrose Estate in Kerrier District uses a wood
chip system with 30kW maximum rated output system. Both the fuel store (30m3) and
the boiler were located within a listed building, although no external alterations were
required. The flue system was “colour matched” with the existing guttering and
external paint work. The system at Dunes Leisure Centre in the Sefton Council area
was rated at 230kW and had an external fuel store of volume (35m3). A combined
biomass/CHP system with an 11m high flue at the University of East Anglia in Norwich
was approved by committee. A biomass scheme at Chumleigh Community College in
Devon was approved subject to the height of the chimney not extending above the
height of the adjacent roofline and that no fuel should be delivered during school
hours.
Figure 9.2 Losehill Hall Field Studies Centre biomass
boiler and fuel store building

Source: Bio Energy Group

No case studies relating to anaerobic digestion plants in England or Wales were found
in the course of this review, however a number of examples36 in Northern Ireland built
between 1985 and 1992 had digesters of volumes ranging between 60m3 and 210m3
which were dug into the ground such that only the surface of the digesters and
pipework were visible.
36

http://dspace.dial.pipex.com/town/terrace/ae198/digesters.html#anchor1560096
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No planning applications solely for CHP were found during the research conducted for
this review. Generally this is because the systems take the place of a pre-existing boiler
and is internal rather than requiring a new building (which would therefore require
planning permission).

9.3.2 Stakeholder workshops
There was some agreement amongst stakeholders that flue height and potential
polluting emissions could be major planning issues. Other issues identified by
stakeholders included associated land uses (e.g. planting biocrops on marginal
farming land that is rich in biodiversity); biodiversity impacts; the public perception of
incineration; the potential for farms to utilise their own waste; and that the delivery of
fuel may require long distance transport and therefore negate many of the CO2
benefits. Some concern was also raised regarding the potential cumulative impact of
many new chimneys being erected in an area.
There was general support for PDR for Biomass and CHP across the land use types,
including in shops and offices near houses (64% in favour); out of town shopping
centres (72%); offices and industrial (76%); non-domestic residential (64%);
institutions and leisure (52%) and farms and farmland (64%). PD rights for Biomass
and CHP were also supported in listed buildings and conservation areas (40% in
support of PD rights vs 12% against) and in national parks and AONBs (48% vs 8%).
When asked whether they thought that installation of a new combined biomass/CHP
plant at a school in place of an existing boiler (a new chimney extending to 1m above
the roof line and a new fuel store would be required) could be permitted
development, 80 per cent of stakeholders thought it could be permitted development
and 4 per cent thought it couldn’t.

9.3.3 Permitted development rights for householder microgeneration
consultation responses
A number of respondents to the CLG householder microgeneration consultation
noted that the 1m height permitted above the highest point on the roof may not be
high enough to prevent downdraft and could therefore affect the occupiers of
buildings if smoke is not released through the chimney and that the locations of
chimneys and flues should be carefully assessed to prevent fumes and noise impacts.
Isle of Wight Council commented that the use of biomass fuels within a smoke control
area (under the Clean Air Act 1993) would not be permitted unless they were
exempted appliances. Further comments included:
“The only limitation that has been put on biomass is the height of the flue, and we
agree with the restriction as part of the permitted development allowance…Entec’s
suggestion on allowing ancillary buildings for fuel storage or boiler housing is very
interesting. It is a shame that government wasn’t willing to consider it as part of the
consultation.” (Microgeneration Yorkshire)
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“There is no permitted development for chimneys on dwelling houses so it is unclear
why it should be different for flues. Greater consistency is required.” (North Devon
Council)
“Biomass may have the potential to cause odour problems for neighbours as well as
clouds of unsightly smoke.” (Law Society of England and Wales)

9.4 Potential changes to permitted development rights
9.4.1 Biomass and CHP
Where a Biomass or CHP plant can be contained within an existing building and
chimney there is generally no need to apply for planning permission (although there
may be need to apply for listed building consent if within a listed building). However
there are three scenarios that we can envisage where planning permission may be
needed to install biomass or CHP: when there is a requirement for an extension to a
building to install the boiler, where there is a need for a new building or extension to
an existing building or a fuel hopper to store fuel; and where there is a need to install
a new flue pipe instead of utilising an existing chimney.
There was no recommendation in the householder microgeneration consultation
documents to allow for an extension to a building to accommodate a biomass or CHP
boiler using PDR. This was understandable given that this PDR could be used as a way
to avoid planning controls on extending a house. However, there may be some
potential to allow for such an extension, or even a new building, to accommodate a
new boiler in a non-domestic context where this would have limited visual impacts.
The existing GPDO regarding statutory electricity undertakers (Part 17 Class G) allows
the installation of a chamber of up to 29m3 capacity for housing apparatus to be used
in relation to transforming or switching stations and chambers reasonably necessary in
connection with an electric line. Although not directly comparable to the installation
of a biomass plant on non-domestic land it does provide a sense of the scale of
buildings that could be allowed as PDR. A building of this scale is unlikely to cause a
major visual impact in many non-domestic situations, particularly if further conditions
are included. The only case study that included a new boiler room in a separate
building (containing a 49kW woodchip boiler) in the planning application was at
Losehill Hall Field Studies Centre where the boiler room had an internal floor area of
approximately 9m2. The height of the building varied as it was not on level ground but
appeared to be just over 2m at its highest point.
We therefore recommend that PDR is granted within a building curtilage for the
extension to an existing building or erection of a new building for the purposes of
containing a biomass or CHP boiler provided that it is the first such extension or new
building erected under PDR for this purpose within the building curtilage and that it
has a maximum 10m2 floor area and does not exceed 3m in height. These limits to
PDR are the same as those recommended for a hydro turbine house and should allow
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small biomass and CHP boilers to have PDR but would limit the potential for new
buildings or extensions for larger scale boilers to be erected using PDR. This will reduce
the potential for fuel deliveries for biomass boilers to significantly impact neighbouring
properties as boilers of around 50kW capacity would only require an HGV fuel delivery
approximately every 10 weeks.
To further minimise visual impacts we recommend requiring a minimum distance of
5m for any PDR from the boundary of the building curtilage or any classified highway.
This distance is based on Part 8 Class A of the existing GPDO which sets out PDR for
the extension or alteration of an industrial building or a warehouse as this most closely
resembles the development of a boiler house.
There were a number of boilers in other case studies examined in this review, such as a
300kW boiler at Swinton Park Hotel in Harrogate Borough, that would be too large to
be able to fit into the PDR recommended generally for boiler room extensions and
new buildings. In certain circumstances however, such as industrial areas and office
parks there would be relatively little visual impact associated with them such an
extension or new building. Basing our calculations on the requirements to house the
boiler in Swinton Park Hotel we believe the 300kW boiler (and potentially larger
models) along with passageways, access for cleaning and other associated equipment
(not including a fuel store) could be accommodated within a new boiler room or
extension of floor area of 75m2 and maximum height of 3m.
Any new development allowed by this should be at least 5 metres from any boundary
of the curtilage of the premises or any highway. We recommend allowing this extra
PDR within the curtilage of large non-domestic sites only. Although a definition of
what could be construed as a “large site” is somewhat arbitrary we recommend
setting this limit at the same level as that used to define a “major site” for
development control statistical purposes . In a non-domestic context this is defined as
having a floorspace of 1000m2 or more.
Fuel for a biomass boiler (or combined biomass and CHP boiler) can be stored in an
existing building, underground, in an extension or new building, or in a specially
designed machine called a hopper which feeds the boiler with fuel. Planning
permission would generally not be required to store fuel in an existing building or
underground. To increase the likelihood of take up for this technology we therefore
recommend allowing PDR for biomass fuel stores in either an extension to an existing
building or in a new building. As for the installation of a boiler we believe that the size
of this extension or new building should be limited to a maximum floor area of 10m2
and a maximum height of 3m and that it is a minimum distance of 5m from the
property boundary.
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Figure 9.3 Biomass fuel stores

Source: Bio Energy Group
We recommend that any extension or new building for the purposes of containing a
Biomass or CHP boiler or fuel store should be reasonably in keeping with its
surroundings.
PDR for large non-domestic sites should also be extended for fuel stores where the
floor space of the building is 1000m2 or more, using the same reasoning and
conditions outlined above, i.e. an extension or new building to accommodate a fuel
store for a biomass or CHP boiler should be permitted development up to a maximum
floor area of 75m2 and maximum height of 3m and the development must be a
minimum of 5 metres from any boundary.
To prevent the cumulative impact of many extensions or new buildings associated with
a biomass or CHP boiler or fuel store we recommend that PDR applies only to the first
only building/extension for a boiler and to the first building/extension for a fuel store.
A flue height of up to 1m above the ridge line was recommended as PDR in the
householder microgeneration consultation. The flue itself need not be located near
the ridge line and generally would be located toward the edge of a building to allow
the flue to be taller and therefore prevent backdraft. In a non-domestic context we
recommend that the same limit is imposed on PDR for the height of a flue, i.e. it
should be a maximum of 1m above the ridgeline. This should allow the installation of
new flues in buildings with pitched roofs but will probably not allow sufficient flue
height for buildings with flat roofs. Unfortunately to extend PDR higher than 1m
above the “ridge” line, or more accurately the high point, of a flat roof could result in
a higher degree of visual impact than would be acceptable. In these circumstances it
may be possible to reuse existing flues such that planning permission is not required.
Details of statutory requirements regarding emissions that are appropriate to biomass
and CHP boilers, for example the Clean Air Act, should be included in guidance.
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The extension of buildings and new buildings and flues will materially affect some
sensitive areas particularly in conservation areas, world heritage sites and within the
curtilage of a listed building. We therefore recommend that there is no PDR in these
areas.

9.4.2 Anaerobic digestion
From the limited examples of anaerobic digestion plants we have come across in the
course of this review it seems likely that, subject to conditions, anaerobic digestion
plants are already PDR as set out in Part 6 of the current GPDO. This allows the
erection, extension or alteration of a building as well as excavation or engineering
operations up to an area of 465m2 and a number of other conditions. We recommend
that these limits to PDR for anaerobic digestion in agricultural land are set out in any
new GPDO section for renewable and low carbon technologies. We recommend that
it is also made clear that anaerobic digestion plants are not PDR outside of agricultural
land or within the curtilage of a listed building.
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9.5 Summary of recommendations
Box 6

Biomass and CHP PDR recommendations

Biomass and CHP
Extension or new building for boiler room:
One extension or new building to contain a biomass or CHP boiler is permitted
development provided that it is the first such extension or new building erected as
permitted development within the curtilage of a building and has a maximum
floor area of 10m2, is no more than 3m in height, is located at least 5m from the
boundary of the property and is reasonably in keeping with its surroundings. No
permitted development is allowed in conservation areas, world heritage sites or
within the curtilage of a listed building.
For large non-domestic buildings of floorspace of 1000m2 or more an extension or
new building for use as a biomass or CHP boiler room is permitted development if
it has a maximum area 75m2 and is no more than 3m in height and provided it is
located at least 5 metres from any boundary of the property and is reasonably in
keeping with its surroundings. No permitted development is allowed in
conservation areas, world heritage sites or within the curtilage of a listed building.
Only one such extension or new building is permitted development within a
building’s curtilage.
Extension or new building for fuel store for a biomass boiler:
One extension or new building to contain a fuel store for a biomass or combined
Biomass-CHP boiler is permitted development provided that it is the first such
extension or new building erected as permitted development within the curtilage
of a building and has a maximum floor area of 10m2, is no more than 3m in
height, is located at least 5m from the boundary of the property and is reasonably
in keeping with its surroundings. No permitted development is allowed in
conservation areas, world heritage sites or within the curtilage of a listed building.
For large non-domestic buildings of floorspace of 1000sqm or more an extension
or new building for use as a fuel store for a biomass boiler is permitted
development if it has a maximum area 75m2 and is no more than 3m in height
and provided it is located at least 5 metres from any boundary of the property and
is reasonably in keeping with its surroundings. No permitted development is
allowed in conservation areas, world heritage sites or within the curtilage of a
listed building. Only one such extension or new building is permitted development
within a building’s curtilage.
Flue height:
A new or replacement flue or a Biomass or CHP boiler is permitted development
up to 1m above the ridge line or to the height of an existing flue which is to be
replaced. No permitted development is allowed for new flues in conservation
areas, world heritage sites or within the curtilage of a listed building.

Anaerobic digestion plants on agricultural land
The erection of an anaerobic digestion plant is permitted development on
agricultural land provided it is less than 465m2 in area and is not erected within
the curtilage of a listed building.
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10. Summary of recommendations for all technologies
Table 10.1 Summary of permitted development recommendations for
non-domestic land uses
Technology

Recommendation

Solar
pitched roof
mounted

Solar panels mounted on pitched roofs are to be permitted
development provided they do not protrude more than 200mm
above the roof plane and are not located within world heritage
sites or conservation areas. Solar panels that have not been in use
for a continuous period of six months should be removed unless
they are integral to the roof structure.

Solar
flat roof
mounted

Solar panels mounted on flat roofs are to be permitted
development provided they are a maximum of 2m high, set back
at least 2m from the edge of the building and are not located
within world heritage sites or conservation areas. Solar panels that
have not been in use for a continuous period of six months should
be removed.

Solar wall
mounted

No permitted development.

Solar
stand alone

The first stand alone solar panel within a building’s curtilage is
permitted development provided it is a maximum height of 4m, at
least 5m from any boundary and the panel is of maximum
dimension 3m x 3m. There is no permitted development for stand
alone solar panels in national parks, AONBs, world heritage sites,
conservation areas or within the curtilage of a listed building
where listed building consent is not required. Solar panels that
have not been in use for a continuous period of six months should
be removed.

Solar
stand
alone in
agricultural
areas

Stand alone solar panels within an agricultural unit are permitted
development provided the total surface area of stand alone panels
installed is no more than 465m2 and should be reasonably
necessary for agricultural use. Panels should be a maximum height
of 4m and at least 5m from any boundary. There is no permitted
development for stand alone solar panels in national parks,
AONBs, world heritage sites, conservation areas or within the
curtilage of a listed building where listed building consent is not
required. Solar panels that have not been in use for a continuous
period of six months should be removed.
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Table 10.1 Summary of permitted development recommendations for
non-domestic land uses continued
Technology

Recommendation

Wind
free standing

Stand alone solar panels within an agricultural unit are permitted
development provided the total surface area of stand alone panels
installed is no more than 465m2 and should be reasonably necessary
for agricultural use. Panels should be a maximum height of 4m and at
least 5m from any boundary. There is no permitted development for
stand alone solar panels in national parks, AONBs, world heritage sites,
conservation areas or within the curtilage of a listed building where
listed building consent is not required. Solar panels that have not been
in use for a continuous period of six months should be removed.
Free standing wind turbines are to be permitted development for
horizontal mounted axial flow wind turbines provided the hub height is
a maximum of 15m high and the blade is a maximum of 6m in
diameter. For other types of turbine the maximum height permitted is
15m in total and a maximum swept area of 28m2. For all permitted
free standing wind turbines the blade should a minimum of 5m from
the ground and the device and installer should be certified by a UKAS
accredited microgeneration certification scheme. The colour schemes
of any wind turbines and supporting structures erected under
permitted development should be reasonably in keeping with their
surroundings and the installer must inform the relevant statutory
nature conservation body in writing of the location of the turbine
before it is erected. Turbines erected under permitted development
must not be within 200m of any other free standing wind turbine and
must be removed if they have not been used to produce electricity for a
continuous period of six months. Free standing wind turbines do not
have any permitted development rights within national parks, AONBs,
conservation areas, world heritage sites or within the curtilage of a
listed building.
As an interim measure until a UKAS accredited microgeneration
certification scheme has sufficiently developed to cover free standing
wind turbines that can be erected under permitted development
recommended above the following conditions apply:
• turbines must be located a minimum of 100m from the windows of
any residential building outside the curtilage of the property in
which the turbine is being erected. For those turbines within 100m
of the window of a residential building the householder free
standing wind turbine permitted development rights apply instead
• turbines must have a maximum BWEA Reference Sound Level of
40dB(A)
• turbines must be located a minimum of 20m from the boundary of
the property
• a letter from relevant air safety organisations stating they have no
objection to the erection of the turbine must be obtained where a
turbine is 11m or more in total height and the blade diameter is 2m
or more
• turbines must have a maximum frequency of 3Hz
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Table 10.1 Summary of permitted development recommendations for
non-domestic land uses continued
Technology

Recommendation

Wind
building
mounted

Building mounted wind turbines are to be permitted development
provided the total height of the wind turbine above the ridge line
is no more than 3m and the blade diameter is a maximum of 2.5m
for horizontal axis axial flow wind turbines, or a maximum swept
area of 5m2 for other types of wind turbine.The colour schemes of
any wind turbines and supporting structures erected under
permitted development should be reasonably in keeping with their
surroundings. A maximum of one turbine can be erected using
permitted development rights for any building of 15m or less in
height. A maximum of four turbines can be erected using
permitted development rights for buildings above 15m in height.
Turbines erected under permitted development must be removed if
they have not been used to produce electricity for a continuous
period of six months. Building mounted wind turbines do not have
any permitted development status within conservation areas or
world heritage sites. The installer and turbine should be approved
by a UKAS accredited microgeneration certification scheme.
As an interim measure until a UKAS accredited microgeneration
certification scheme has sufficiently developed to cover building
mounted wind turbines that can be erected under permitted
development recommended above, the following conditions
apply:
• turbines must be located a minimum of 100m from the
windows of any residential building outside the curtilage of the
property in which the turbine is being erected. For those
turbines within 100m of the window of a residential building
the householder free standing wind turbine permitted
development rights apply instead
• turbines must have a maximum BWEA Reference Sound Level of
40dB(A)
• turbines should not overhang any highway or publicly accessible
open space
• a letter from relevant air safety organisations stating they have
no objection to the erection of the turbine must be obtained
where a turbine is 11m or more from the ground and the blade
diameter is 2m or more
• turbines must have a maximum frequency of 3Hz
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Table 10.1 Summary of permitted development recommendations for
non-domestic land uses continued
Technology

Recommendation

Hydro

Ancillary buildings for housing equipment such as turbines
necessary for hydro electric schemes are permitted development
provided only one building is erected for such use utilising
permitted development rights in a single agricultural unit or within
the curtilage of a building. Any building erected to house such
equipment must be at most 3m high, have a maximum floor area
of 10m2, be reasonably in keeping with the surrounding landscape
and not be within a national park, AONB, conservation area, world
heritage site or within the curtilage of a listed building. Ancillary
pipework associated with hydro schemes where they are not to be
placed directly in a watercourse are permitted development
provided they are not more than 0.5m above the existing ground
level and any excavation of the ground is made good after the
installation.

Ground
source heat
pumps

Ground source heat pumps are permitted development provided
that the area of excavation is a maximum of 0.5ha and that
excavated land should be made good after the heat pump has
been installed. The installer must notify the appropriate
archaeological body at least six weeks prior to excavation taking
place.

Water source Water source heat pumps are permitted development provide that
the area of pipework extends over no more than 0.5ha.
heat pumps
Air source
heat pumps

The first air source heat pump within a building’s curtilage can be
erected under permitted development provided that the total
volume occupied by the pump is no more than 2m3, it is located a
minimum of 5m from the boundary of the property, it is not
located within a conservation area or world heritage site and the
pump conforms to noise and vibration standards set out in a UKAS
accredited microgeneration certification scheme.
As an interim measure until standards are set for air source heat
pumps in a UKAS accredited microgeneration certification scheme
permitted development is allowed for pumps that meet all other
conditions outlined and is a minimum of 100m from a residential
window, excluding those within the curtilage of the building
where the pump is to be installed.
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Table 10.1 Summary of permitted development recommendations for
non-domestic land uses continued
Technology

Recommendation

Biomass and
CHP

Extension or new building for boiler room:
One extension or new building to contain a biomass or CHP boiler
is permitted development provided that it is the first such extension
or new building erected as permitted development within the
curtilage of a building and has a maximum floor area of 10m2, is no
more than 3m in height, is located at least 5m from the boundary
of the property and is reasonably in keeping with its surroundings.
No permitted development is allowed in conservation areas, world
heritage sites or within the curtilage of a listed building.
For large non-domestic buildings of floorspace of 1000m2 or more
an extension or new building for use as a biomass or CHP boiler
room is permitted development if it has a maximum area 75m2 and
maximum height of 3m and provided it is located at least 5 metres
from any boundary of the property and is reasonably in keeping
with its surroundings. No permitted development is allowed in
conservation areas, world heritage sites or within the curtilage of a
listed building. Only one such extension or new building is
permitted development within a building’s curtilage.
Extension or new building for fuel store for a biomass boiler:
One extension or new building to contain a fuel store for a biomass
or combined Biomass-CHP boiler is permitted development
provided that it is the first such extension or new building erected
as permitted development within the curtilage of a building and
has a maximum floor area of 10m2, is no more than 3m in height,
is located at least 5m from the boundary of the property and is
reasonably in keeping with its surroundings. No permitted
development is allowed in conservation areas, world heritage sites
or within the curtilage of a listed building.
For large non-domestic buildings of floorspace of 1000m2 or more
an extension or new building for use as a fuel store for a biomass
boiler is permitted development if it has a maximum area 75m2 and
maximum height of 3m and provided it is located at least 5 metres
from any boundary of the property and is reasonably in keeping
with its surroundings. No permitted development is allowed in
conservation areas, world heritage sites or within the curtilage of a
listed building. Only one such extension or new building is
permitted development within a building’s curtilage.
Flue height:
A new or replacement flue or a Biomass or CHP boiler is permitted
development up to 1m above the ridge line or to the height of an
existing flue which is to be replaced. No permitted development is
allowed for new flues in conservation areas, world heritage sites or
within the curtilage of a listed building.

Anaerobic
digestion

The erection of an anaerobic digestion plant is permitted
development on agricultural land provided it is less than 465m2 in
area and is not erected within the curtilage of a listed building.
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Appendix A
Abbreviations and glossary
Abbreviations
AONB
ASHP
BCT
BERR
BWEA
CAA
CCW
CHP
CLG
DE
DH
Defra
EIA
EH
GPDO
GSHP
LBC
LDP
LPA
MCS
MoD
NE
PDR
PPS
PV
RSPB
RTPI
SAC
SPA
SSSI
TCPA
UKAS
WAG
WSHP

Area of Outstanding Natural Beauty
Air source heat pump
Bat Conservation Trust
Department for Business Enterprise and Regulatory Reform
British Wind Energy Association
Civil Aviation Authority
Countryside Council for Wales
Combined heat and power
Department for Communities and Local Government
Defence Estates
Department of Health
Department for Food and Rural Affairs
Environmental Impact Assessment
English Heritage
General Permitted Development Order
Ground source heat pump
Listed building consent
Local development plan
Local planning authority
Microgeneration certification ccheme
Ministry of Defence
Natural England
Permitted development rights
Planning Policy Statement
Photovoltaic
Royal Society for the Protection of Birds
Royal Town Planning Institute
Special area of conservation
Special protection area
Site of special scientificiInterest
Town and Country Planning Association
United Kingdom Accreditation Service
Welsh Assembly Government
Water source heat pump
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Appendix B
Summary of other recommendations
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The following table summarises the recommendations included within the main report
which were not directly related to permitted development rights. We have included a
column indicating the body that we feel is most appropriate to deal with the action,
however we have not liaised with these bodies to ascertain whether they agree with
our recommendations or are in a position to act on them.
Action Organisation
• CLG and WAG to produce guidance clarifying permitted development rights for
small scale renewables and low carbon technologies for local planning
authorities, developers and industry. Some detailed recommendations that could
be included in guidance are included overleaf
• Review recommendations in this report in light of the parallel review being
undertaken into the GPDO for all other non-domestic uses
• Consult widely within the renewables industry and trade groups paying
particular attention to those industries where permitted development rights may
be reduced from those presently enjoyed
• Consult with CCW, NE, archaeological bodies, NATS, CAA and Defence Estates
safeguarding regarding implications of requirements for developers to consult
with them before development is permitted
• Investigate linking the requirement for zero carbon homes and permitted
development for renewable and low carbon technologies, in particular include a
consultation question asking stakeholders if new developments should have
extended permitted development rights to allow for the installation of renewable
and low carbon technologies carbon neutral developments both on and off site
and potentially in excess of the cumulative limits proposed in this review
• Review permitted development recommendations in light of proposed standards
in microgeneration certification scheme
• Investigate whether farmers make use of additional permitted development
allowance for solar panels in agricultural areas, any impacts associated with the
additional rights and whether there is scope to extend permitted development
on agricultural land where it would be of benefit to local communities
• Conduct research into the effects, if any, of wind turbines on people with
epilepsy and whether a 3Hz maximum frequency is appropriate
• Conduct research into effect of small scale wind turbines (both free standing and
building mounted) on birds and bats
• Include a question in consultation asking whether the potential implications of
climate change justify extending permitted development rights for the blade
diameter of free standing wind turbines from 6m (as recommended in this
report) to 10m
• Liaise with Defence Estates safeguarding regarding whether the review into
radar safety and wind turbines has been completed
• Include a consultation question on whether the limits placed on permitted
development are sufficient to minimise the cumulative visual impact of wind
turbines
• Examine whether changes should be made to the EIA Regulations Schedule 2
regarding whether an EIA screening opinion should be required where two or
more wind turbines are mounted on a building
• Investigate whether larger turbines could be included on larger non-domestic
sites such as industrial and retail parks

CLG, WAG

CLG, WAG
CLG, WAG

CLG, WAG

CLG, WAG

CLG, WAG,
BERR
CLG, WAG,
Defra

CLG, WAG,
DH
CCW, NE
CLG, WAG

CLG, WAG,
DE
CLG, WAG

CLG, WAG

CLG, WAG
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Specific recommendations38 for inclusion in any published guidance
• Legal requirements associated with designated nature conservation sites and
protected species and best practice recommendations for minimising harm to
nature conservation interests, e.g. not locating turbines close to hedgerows
• Include information for farmers as to what amount of energy production can
be defined as “reasonably necessary” for agricultural use. Consider extending
similar permitted development rights to other open land if appropriate
• Details regarding legal and planning requirements to satisfy aircraft safety
concerns, particularly with regard to wind turbines. Include guidance on what
bodies should be contacted prior to installation
• Requirements and procedures regarding listed buildings, including when listed
building consent is required and minimising impacts on the setting of listed
buildings
• Details of when licences and permissions, e.g. abstraction licence, might be
required for hydro and ground and water source heat pump projects. Advise
contacting the Environment Agency in advance of any such works
• Stress the need for installers and developers to check the current local
planning regime and, where necessary, contact the relevant authorities before
commencing work to minimise significant impacts on areas of local
importance to biodiversity, archaeology, landscape, etc
• The potential for wind turbines to have wake effects on other nearby turbines
(i.e. steal another turbines wind)
• How to contact local archaeological bodies and the information that could
usefully be included in a notification letter before the installation of a ground
source heat pump, e.g. the location and timing of the work
• Details of statutory requirements regarding emissions that are appropriate to
biomass and CHP boilers, for example the Clean Air Act, should be included in
guidance. Recommend that installers contact air quality officers in the local
authority prior to installing biomass and CHP boilers to consider the impact,
including the cumulative impact, on statutory air quality objectives. Include a
note that in a designated smoke control area (under the Clean Air Act 1993),
the fuel must either be authorised under section 20 of the Act, or the fireplace
(boiler) must be exempted from the provisions under section 21
• Utilise current work being carried out by Defra regarding biomass
• Reference other legal requirements that should be adhered to by installers
such as ensuring the electrical safety of any devices, interrupting
telecommunications systems, etc

38 Note that these recommendations are not comprehensive but set out some specific recommendations that we believe could
be usefully included in guidance.
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