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AD – Anaerobic Digestion
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BREEAM – Building Research Establishment Environmental Assessment Method
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RHI – Renewables Heat Incentive

SAC – Special Area of Conservation

SDF – Sustainable Development Fund
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SHW – Solar Hot Water

SPA – Special Protection Area

SPG – Supplementary Planning Guidance

SSSI – Site of Special Scientific Interest

TAN – Technical Advice Note

WAG – Welsh Assembly Government
1 Introduction
1.1 The purpose of the Supplementary Planning Guidance (SPG) is to provide guidance to support the positive implementation of the Pembrokeshire Coast National Park Local Development Plan, Policy 33:
 SHAPE  \* MERGEFORMAT 



*  See para 1.10 below.
1.2 This SPG draws heavily on the study commissioned by the National Park Authority for the Development of a Renewable Energy Assessment and Target Information for the Pembrokeshire Coast National Park and Landscape Sensitivity Assessment for Renewables in the Pembrokeshire Coast National Park (2008)
 that informed the Local Development Plan. In particular, this study considered the impacts of renewable energy developments on the special qualities of the National Park with important elements of guidance. This guidance is repeated in this SPG.
The Role of Renewable Energy

1.3 Renewable energy refers to energy flows that occur naturally and continuously in the environment, such as energy from the wind or sun. These sources are not depleted by being used.  
1.4 The term renewable energy is commonly used to describe both ‘renewable’ energy and ‘low carbon’ technologies.  Whilst ‘renewable energy’ technologies (such as wind and solar energy) do not create carbon emissions during energy generation, ‘low- carbon’ energy technologies (such as biomass and anaerobic digestion) have associated carbon emissions, albeit much lower than that associated with conventional energy generation.  
1.5 For the purpose of this SPG, the term ‘renewable energy’ will be used to refer to renewable and low-carbon energy technologies.

1.6 Renewable energy offers an alternative to energy generation using fossil fuels. The environmental benefits of renewable energy primarily link to reducing carbon dioxide (CO2) emissions.
1.7 In addition to powering homes, buildings and businesses, renewable energy can bring social and economic benefits through job creation in the manufacturing, construction and maintenance industries.  Renewable energy schemes can support rural diversification or community-owned renewable energy projects, and can provide educational opportunities.

1.8 Careful consideration also needs to be given to likely adverse effects. Renewable energy schemes should minimise any environmental, social, resource and economic impacts through careful site selection, good design, construction and other measures that reflects local circumstances. These are ‘material planning considerations’ that will need to be addressed on a site-by-site basis.   This is particularly important in National Parks, where renewable energy installations should not adversely affect their special qualities.  
National Parks and special qualities

1.9 National Parks have been designated to conserve their natural beauty, wildlife and cultural heritage.  It remains a central objective to maintain the integrity and quality of the landscape within National Parks.  It follows that development proposals should not adversely affect the special qualities of the National Parks. 

[image: image2]
1.10 The special qualities are those characteristics and features of a National Park that individually or in combination contribute to making the National Park unique.  The special qualities of Pembrokeshire Coast National Park are outlined in the Pembrokeshire Coast Landscape Character Assessment Study
 and in the Pembrokeshire Coast National Park Local Development Plan
 and are as follows:
The special qualities of Pembrokeshire Coast National Park
· Coastal splendour 
· Diverse geology 
· Diversity of landscape 
· Distinctive settlement character 
· Rich historic environment 
· Cultural heritage Richness of habitats and biodiversity

· Islands

· Accessibility

· Space to breathe

· Remoteness, tranquillity and wildness

· The diversity of experiences and combination of individual qualities 
1.11 The priorities for protecting these special qualities are outlined in Policy 8 of the Pembrokeshire Coast National Park Local Development Plan: 

[image: image3]
1.12 The National Park Authorities of Wales have prepared Guidance for Sustainable Design in the National Parks of Wales
.  This includes useful design guidance for renewable energy, to which developers and applicants should refer.  This guidance is, reflected in the technology-specific guidance that follows.  

Policy context for renewable energy in Pembrokeshire Coast National Park
1.13 The key policy drivers for renewable and low carbon energy developments in Wales are as follows: 
National policy

Renewable Energy (General)
1.14 The UK has signed up to the EU Renewable Energy Directive 2009 and agreed to legally binding targets of 15% of energy from renewable sources by 2020. The UK Renewable Energy Strategy (2009) sets out the path for the UK to meet this target. 
1.15 The Energy Act (2008) updated legislation on energy, including strengthening the Renewables Obligation to promote renewable and low-carbon energy options.  The Energy Act enabled the introduction of the Feed in Tariff, which provides financial support from Government for low-carbon electricity generation from projects of up to 5 megawatts (MW) (See Section 11 for more information on funding). To complement the Feed In Tariff, the Renewable Heat Incentive was launched in March 2011, and will provide similar guaranteed payment for heat generated through renewable and low carbon heat technologies (See Section 11 for details).
1.16 In addition to the Energy Act, the Climate Change Act was introduced in 2008.  This legislation is a key driver for a UK transition to a low carbon economy, and aims to demonstrate the UK’s international leadership in reducing carbon emissions and promoting renewable energy, including a legally binding target to reduce greenhouse gas emissions by 80% on 1990 levels by 2050.  

1.17 The Energy Strategy for Wales (2003) established specific renewable electricity production targets for Wales of 4TWh per annum by 2010 and 7TWh by 2020. In March 2010, the Assembly Government published the ‘A Low Carbon Revolution: Wales Energy Policy Statement’ which sets out the sustainable development framework for the acceleration in Wales of the transition to an efficient low carbon based economy
.
1.18 The land use planning policies of the Welsh Assembly Government are set out in Planning Policy Wales (PPW) Edition 4 (2011).
  PPW highlights that ‘Local planning authorities should plan positively for all forms of renewable and low energy development using up to date and appropriate evidence.’  This includes promoting the generation and use of energy from renewable sources and energy efficiency, especially as a means of reducing the effects of climate change.  The latest edition of PPW is supported by guidance on the planning implications of renewable energy, which also covers renewable energy in Wales’s national parks
.
1.19 Technical Advice Note (TAN) 8: Planning for Renewable Energy (2005) states that Local Planning Authorities should undertake an assessment of the potential of all renewable energy resources, renewable energy technologies, energy efficiency and conservation measures and include appropriate policies in local development plans. Pembrokeshire Coast National Park Authority has undertaken such an assessment and it is this assessment that forms the background to this guidance.

1.20 Powers to make Building Regulations will pass to the Welsh Assembly Government with effect from 31 December 2011. The Assembly Government has an aspiration to reduce carbon emissions by 3% a year from 2011, enabling an 80% reduction before 2050.
Large-scale Renewable Energy
1.21 The UK Government plans to publish six draft National Policy Statements (NPSs) on energy in Spring 2011.  The NPSs will guide the planning decisions made by the Infrastructure Planning Commission (IPC) on energy infrastructure, and one of the NPSs ‘EN-3’ will deal specifically with renewable energy.  
1.22 The Planning Act 2008
 sets out the thresholds for nationally significant infrastructure in the energy sector and empowers the IPC to examine applications and make decisions on nationally significant energy developments generating more than 50 MW onshore and 100 MW offshore.  This includes generation from fossil fuels, wind, biomass, waste and nuclear.  In England and Wales, these NPSs may also be a material consideration in decisions on applications that fall under the Town and Country Planning Act 1990 (as amended).  The Infrastructure Planning Commission (IPC) is being replaced by the Major Infrastructure Unit which will operate within the Planning Inspectorate from 2012.  
Local policy

1.23 Pembrokeshire Coast National Park Local Development Plan highlights the following key issues which form the priorities of the Pembrokeshire Coast National Park Authority (PCNPA) :

· Special qualities (See page 7);
· Major development, the potential for growth;
· Climate change, sustainable design, flooding, sustainable energy; 

· Visitor economy, employment and rural diversification ;
· Affordable housing;
· Community facilities.
1.24 The Local Development Plan includes several policies which relate to renewable energy installations, including:

· Policy 1: National Park Purposes and Duty – This policy outlines the need for development within the National Park to be compatible with the purpose of the National Park, which is:

a) the conservation or enhancement of the natural beauty, wildlife and cultural heritage of the Park, and

b) the public understanding and enjoyment of those qualities.
· Policy 8: Special Qualities (listed in paragraph 1.11, above). 
· Policy 33: Renewable Energy – this policy indicates that small- and medium-scale renewable energy schemes will be considered favourably, subject to there being no over-riding environmental and amenity considerations (see page 7).  

· Policy 47: Low Impact Development Making a Positive Contribution – this policy indicates that low impact development will be permitted where it makes a positive social, environmental or economic contribution, and where there is no adverse landscape or visual impacts.

2 Small Scale Solar Installations 
What Are Small scale Solar installations?
2.1 Solar technologies are concerned with capturing energy from the sun.  The two technologies considered here are solar hot water (SHW); and Photovoltaics (PV).  This section covers small-scale solar PV and SHW installations, which refers to solar panels of less than 9m2 in total, and which are subject to ‘permitted development rights’ (see paragraph 2.6) while large-scale commercial solar installations (known as ‘solar farms’) are addressed in Section 3.
Description of the technology

2.2 Solar hot water: Solar water heating is deployed primarily as a building-mounted or building-integrated technology serving the needs of the building with which it is associated.  It involves collecting heat from the sun via highly heat-absorbent collectors. Two main types are common in the UK: flat plate collectors and evacuated tube collectors, the latter being more effective throughout the year but more expensive.  In both types, radiation from the sun is collected by an absorber plate in the collector, and is transferred as heat to a liquid, which may be either water, or a special fluid employed to convey the energy to the hot water system using a heat exchanger. A typical solar hot water installation is shown in the images below.
2.3 Photovoltaics (PV): Solar Photovoltaics (PV) produce electricity from the light of the sun.  PV can either be roof-mounted, building-integrated through the use of solar shingles, solar slates, solar glass laminates or free-standing in modular form.
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Solar hot water panel (evacuated tube system)
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Retrofit solar PV panel
[image: image6.jpg]



Building-integrated solar PV tiles

Potential for solar technologies in Pembrokeshire Coast National Park?
2.4 The National Park receives average to good levels of solar radiation, compared to the rest of the UK (Figure 2.1 overleaf). 
[image: image7.png]



Figure 2.1: UK solar irradiation - Annual Total kWh/m2 banding
Map showing average annual solar radiation on a 30° incline facing due south
Source: Solar Trade Association
2.5 The maximum amount of solar radiation energy falling on Milford Haven for example is around 111 gigawatt hours per year, in theory a substantial amount of energy. An average annual sum of global solar irradiation falling on horizontal surfaces in the area would be 1099 kWh/m2/year; this is synonymous with the mid range band of irradiation in the UK.

What are the key planning considerations in regard to small scale solar technologies?

2.6 The planning considerations in relation to solar technologies vary depending on the type and scale of solar technology installation. Small-scale domestic solar PV and solar thermal installations are now classified as ‘permitted development’ under the Town and Country Planning (General Permitted Development) (Amendment) (Wales) Order 2009, provided that the following apply
:
· Roof-mounted panels do not protrude more than 200mm when installed.
· Stand-alone panels are not: 

· more than 4 metres in height
· above a maximum array area of 9m2
2.7 Stricter controls are likely to apply if the property is a listed building i.e. buildings which are identified for their historic or architectural interest, or within a Conservation Area.  In order to alter a listed building, 'listed building consent' must be applied for from the Pembrokeshire Coast National Park Authority, in accordance with the Planning (Listed Buildings and Conservation Areas) Act, 1990.
Choosing a suitable location for small scale solar installations
2.8 When determining where to install small scale solar thermal and solar PV systems, the key consideration is maximising the exposure to sunlight.  It is generally recommended that solar thermal systems and solar PV panels should be installed on a south facing roof, or on a flat surface, tilted in a southerly direction at an angle of 30-40 degrees from the horizontal.  Other considerations when installing a solar system include avoiding the shade cast by nearby tall structures such as buildings and trees – which will reduce its ability to collect energy.  Views from neighbouring properties and other nearby buildings should also be considered.    

Which areas may be suitable for small scale solar installations?

Solar thermal
2.9 There is significant potential for small-scale solar thermal and solar PV installations across Pembrokeshire Coast National Park, and this technology is highlighted as a key contributor to meeting renewable energy targets in the National Park.  

2.10 Solar thermal units can be used throughout the National Park, principally within the built environment, offering a solution with low landscape impact so long as care is taken to minimise to an acceptable level the visibility of the units within a development and /or it is integral to the building design. 
Solar PV  
2.11 Solar PV has relatively low power generation in comparison to other renewable technologies, however, the introduction of the Feed In Tariff (see Section 11) has made this technology more attractive and affordable.  Similar to solar thermal installations, the appropriate location for this technology will be within the built environment, and new development offers a key opportunity to integrate solar technologies e.g. through the use of PV roof shingles. Solar PV may also be retrofitted onto the roof of existing properties using roof mounted panels (see image above). 
Which areas of Pembrokeshire Coast National Park landscape are particularly sensitive to small scale solar installations?
2.12 Solar hot water and solar PV systems offer a low impact solution to the heating of water and generation of electricity within individual properties.  Provided they are well-integrated into the built environment, they have potential to be installed throughout the National Park.  Historic buildings, listed buildings and those located in building Conservation Areas are likely to be particularly sensitive to small scale solar installations (See paragraph 2.7).  
2.13 The visual impact of a solar unit is determined by its location.  The scale of solar units in relation to the roof area will vary with the type of technology installed.  Retrofitted roof-mounted solar units on buildings can sometimes have a ‘modernising’ effect on their character and appearance, particularly when they are located on the principal elevation of a property. Consideration should be given to matching solar panels with other roof materials. Where possible, solar panels should be flush with the roof and mounted at the same angle as the roof to minimise contrast. For retrofit PV, it may be visually preferable if they are located on a side or rear roof or incorporated as a garden feature (where visibility is limited), especially in the case of older buildings, but ensuring that they are in a location and at a suitable angle to capture the sun’s energy.  In new development they should be integrated into the overall design. The aim should be to:

· Maintain and enhance the rich heritage of historic buildings and settlements of the National Park reflecting their local character;

· Ensure that new development, restoration and conversions reinforce and enhance the character of settlements and their setting;

2.14 Ensure that high quality modern design fits neatly and complements building traditions of the past.
3 Large Scale Solar Photovoltaics (PV) 
What Are Large Scale Solar Photovoltaics (PV)?

3.1 Solar technologies are concerned with capturing energy from the sun.  This section covers large-scale solar PV installations.  Small-scale solar PV and solar thermal installations are addressed in Section 2.  
3.2 Large-scale solar PV is an emerging renewable technology proving popular with developers, particularly as a result of the Government’s Feed in Tariff which provide an attractive financial incentive for their development (for schemes of less than 5MW in capacity).  The eligibility of large-scale solar PV for government funding through the FiT is currently being reviewed by the Department of Energy and Climate Change (DECC), with an update expected in summer 2011.  Wales is an attractive location in the UK for this technology, due to its moderate levels of solar radiation. 

Description of the technology
3.3 There are few existing large scale solar PV developments in the UK, although several have recently been granted planning permission, including Rhos-y-gilwen Solar Farm in Pembrokeshire.  Proposals for large scale solar PV developments consist of groups of solar PV panels installed in ‘arrays’ of 18-20 panels with each PV panel typically able to generate 220 watts of electrical power. 

The panels are encased in an aluminium frame, supported by aluminium or steel stands, with the panels held at a fixed angle between 20-40 degrees from the horizontal, facing south.   Arrays are sited with gaps in-between them for access.   The actual arrangement of the arrays within the landscape varies from scheme to scheme (i.e. regular layouts versus more varied and irregular, depending on the site situation).  Generally though, layouts of the solar arrays tend to be regular.  The height of the racks of solar panels varies depending on the panel manufacturer and installer, but they tend to be between 2-4m off the ground.  The approved scheme at Rhos-y-Gilwen has panels that will stand 2.5 metres above ground level and will be supported on metal legs.  Some examples of large scale solar arrays are provided in the images below.  
3.4 Some developments contain panels that can be manually rotated several times a year to enable the arrays to track the sun.  The technology does exist to allow for automatic tracking, although this is rarer.
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Installed solar array near Berlin, Germany
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Close up view of free standing solar array

What are the key planning considerations in regard to Large scale solar technologies?

3.5 Where a solar installation is larger than 9m2, the development falls outside the scope of ‘permitted development’, under the Town and Country Planning (General Permitted Development) (Amendment) (Wales) Order 2009, and is likely to require planning permission from the Pembrokeshire Coast National Park Authority.  

3.6 Large-scale solar installations with a power capacity of less than 5MW fall under Schedule 2.3(a) or 2.3(b) of the Town and Country Planning Act (Environmental Impact Assessment) (England and Wales) Regulations (1999).  At this size an Environmental Impact Assessment (EIA) is not mandatory but Pembrokeshire Coast National Park Authority will provide a ‘screening opinion’ on request, indicating whether an EIA is required, based on whether the development is likely to give rise to significant environmental effects.  It is likely that most Schedule 2 developments proposed within the National Park will require an EIA, as national parks are identified as ‘sensitive areas’ which triggers the need for an EIA.  Development proposals are also more likely to require an EIA if the area of the development exceeds 0.5 hectare, as outlined in the EIA Regulations (see Table 10.2).  
3.7 If the solar installation produces over 5MW it must have an Environmental Impact Assessment (EIA), to support the planning application, in order to meet the requirements of the Electricity Act 1989.  More information on EIA requirements is provided in Section 10. 
Choosing a suitable location 
3.8 The aspects of large scale solar photovoltaic installations, which need to be taken into account during siting, include:
· Orientation/aspect

· Location in the landscape
· Height of the solar panels
· Security/fencing
· Appearance of panels
· Screening

· Grazing

· Landscape effects
· Biodiversity effects

· Cultural heritage effects

· Cumulative impact 
Orientation/aspect

3.9 South-facing sites are likely to be the most effective in terms of energy generation, and sites should always be within 90 degrees of south.  Flat sites are suitable, as the arrays of solar panels tend to be installed at an angle of 30-40 degrees from the horizontal, and can be angled to maximise the sunlight availability.  

3.10 As with small-scale solar installations, sites which are shaded by nearby features such as trees and buildings are likely to be less suitable.  The capacity of power lines running close to the site is an important consideration.  11kV lines can support installation of a solar array with an output of 2 or 2.5 MW, while 33kV lines could support a solar array which generates up to 5MW or more.  It is also important to check the proximity of the nearest electricity substation, to which the solar panels will be connected.

Location in the landscape

3.11 In general, the favoured sites for PV schemes are plateaux tops or gently sloping, with a southerly aspect to maximise efficiency.  From a landscape impact and logistical point of view, steep slopes should be avoided.  
Height of the solar panels

3.12 In order to qualify for the Feed in Tariff, the maximum height of any part of the solar farm must not be more than 4 metres.
Appearance of the panels

3.13 The panels are dark in colour as a result of their non-reflective coating and to maximise absorption of light, and have been likened to silage bales wrapped in black plastic when viewed from a distance.  On the continent existing solar PV developments are sometimes likened to standing water (i.e. reservoirs or lakes) when viewed from certain angles and from a distance.  It should be noted that the panels may also be seen from behind (back of the panels) or from the side (down the rows of frames) which strongly influences how they are perceived.  
Security/fencing

3.14 For insurance purposes, security fencing up to 3 metres in height is generally proposed as part of large-scale solar PV developments.  This tends to be mesh fencing, often topped with razor wire.

Screening

3.15 In most locations, it will be necessary to ensure the solar panels and associated infrastructure is screened from view with hedges or trees around the boundary of the site.  Where these do not already exist, planting may be necessary, and the Pembrokeshire Coast National Park authority should be consulted to ensure appropriate species are used.   

Grazing

3.16 The height of the solar panels when installed means that grazing by sheep or geese can take place.  This is viewed as a compatible form of land management, as it ensures the vegetation does not grow and affect the efficiency of the panels, and allows for traditional rural land management to continue.  
Other features of large-scale solar PV development

3.17 Other features of large scale solar PV developments include:

· Panels mounted and secured either on pre-moulded concrete block anchors, or foundations.  

· Temporary storage for plant, machinery and materials during construction.

· Inverters to convert the electricity from DC to AC – these may be housed within small new or existing buildings.  Transformer / underground power cables to transfer the electricity to the National Grid.

· On-site power house or control room (usually a Portacabin with a concrete base). The size of the proposed control room for the approved Rhos-y-Gilwen solar farm was 10 x 8 metres.
· CCTV.
3.18 New access tracks are not a requirement because temporary matting can be used to bring the solar panels to site (i.e. if a site is not accessible by existing roads or tracks).  
Landscape effects of large scale solar PV development

3.19 Solar PV developments, although not prominent in terms of height, can occupy substantial areas of ground which may be visible, particularly from adjacent high ground.  The other landscape effects may include:

·  High visibility in open landscapes and on the upper slopes of hillsides, especially where covering significant areas.

· An increase in the perceived human influence on the landscape.

· A change in land use and in the appearance of a field or fields, affecting land cover patterns.
· The introduction of a regular edge (to the panels) which may be particularly conspicuous in more irregular landscapes (especially where the panels do not follow contours). 

· The ‘overtopping’ of hedgerows by the height of the panels, potentially reducing the visual prominence of field boundaries, especially where a number of adjacent small fields are developed.
· A change in the character of enclosure with security fencing and screen planting (including hedges allowed to grow out) around solar PV developments potentially changing the sense of enclosure of a landscape.

· Damage to landscape features during construction.
· A significant change in character of wild or natural landscapes which are valued for their high nature conservation value and qualities of remoteness.  
· The introduction of ancillary buildings and security requirements (such as fencing) may introduction new and unfamiliar features into the landscape.
Biodiversity effects

3.20 Solar PV development should not be located in areas where it will affect valued natural and semi-natural habitats.

Cultural heritage effects

3.21 Solar PV development should not be located in areas within areas which are designated locally or nationally for their cultural heritage value.  
Cumulative issues

3.22 Cumulative effects of multiple schemes are an important consideration.   This is because solar PV developments tend to cluster around grid connection points. 

Which areas may be suitable for large scale solar installations? 

3.23 Because of the need to protect the high quality coastal landscape of the Pembrokeshire Coast National Park, there are limited locations where installation of large-scale solar PV are likely to be suitable.  

3.24 An assessment of landscape sensitivity to large-scale solar development is being completed on behalf of Pembrokeshire Coast National Park Authority.  It is anticipated that this assessment will be published for consultation as an addendum to this supplementary planning guidance in the Summer of 2011.
Which areas of Pembrokeshire Coast National Park landscape are particularly sensitive to solar energy installations?

3.25 Some general guidelines are provided below:

· Locate any development back from the coastal edge so that it does not detract from the relative remoteness, drama and natural character of the coastline. 

· Site developments at least one field back from the coastal edge to maintain its open and exposed character.

· Avoid affecting areas of semi-natural habitat, directly or indirectly.

· Aim to site solar PV development on flat landforms or on lower slopes/within folds in gently undulating lowland landscapes rather than on prominent upland landforms, highly visible slopes, or coastal headlands.

· Aim to site PV developments in landscapes where screening is provided by woodland, hedgebanks or high hedges.
· Avoid siting PV developments across multiple fields in areas with a small scale irregular field pattern, that is important to landscape character.

· Aim to site development in areas that already contain signs of human activity and development rather than in landscapes with a high degree of perceived naturalness.

· Consider views along the coast, from local viewpoints, and from popular tourist and scenic routes (including The Pembrokeshire Coast Path and other rights of way).  Avoid locating solar PV developments where they could be directly overlooked at close quarters from important or sensitive viewpoints.

· Consider how panels will be transported to site – some rural lanes are very narrow and have hedges either side. Small vehicles suitable for these narrow lanes should be used to ensure these features are not damaged.

· Ensure new buildings constructed as part of a solar PV development match the local vernacular, in terms of colours used and scale.  Utilise existing farm buildings to house inverters wherever possible. 

· Ensure sites do not span across different landscape types, such as across upland-lowland transitions.
· Protect historic and archaeological sites.

· Protect the character and setting of buildings within Conservation Areas.

· Ensure that any wind energy developments do not detract from prominent landmarks.

· Protect the special qualities of the Pembrokeshire Coast National Park (see page 6). 
· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  

4 Anaerobic Digestion 
What is anaerobic digestion?
4.1 Anaerobic digestion (AD) is a method of waste treatment that can either produce a biogas with high methane content or, following a similar process, produces hydrogen, both from organic materials such as organic agricultural, household and industrial wastes and sewage sludge (feedstocks). The methane or hydrogen can be used to produce heat, electricity, or a combination of the two.  Alternatively hydrogen can be used for storage of energy in hydrogen cells or as a medium for transporting energy for use elsewhere. 
4.2 Anaerobic digesters utilising farm and food wastes bring considerable benefits. They convert methane, a significant greenhouse gas and a major by-product of animal slurries from livestock farming and anaerobic decomposition of food waste, into energy (electricity and heat). They make a significant contribution to reducing greenhouse gas emissions, both by reducing the quantities of methane released into the atmosphere, and by providing a low carbon energy source that substitutes for energy generated from fossil fuels.
Description of the technology
4.3 An AD plant typically consists of a digester tank, buildings to house ancillary equipment, a biogas storage tank and a flare stack (3 – 10m in height).  The digester tank is usually cylindrical or egg-shaped, its size being determined by the projected volume and nature of the waste.  It can be part buried in the ground.
4.4 There are two scales of anaerobic digestion plant of relevance to Pembrokeshire Coast National Park:

· Small scale plants dealing with the waste from a single farm (generating in the region of 10kW) with the biogas potentially used to heat the farmhouse and other farm buildings in the winter when farm wastes are available.  
· A medium-sized centralised facility (CAD) dealing with wastes from several farms supplemented by other feedstocks and potentially producing up to 2MW.
4.5 Larger AD plants are unlikely to be acceptable within the National Park, because of the scale of the development and the lorry/ tractor movements required to supply the feedstock through the year.  As highlighted in the South West Wales Regional Waste Plan (paragraph L7.3)
, national parks are automatically excluded from areas of search for centralised waste sites, and a medium-sized waste facility will not be supported if it deals with waste from outside the National Park.  
Potential for anaerobic digestion technologies in Pembrokeshire Coast National Park? 
4.6 The potential for anaerobic digestion within a locality is dependent on the sources of feedstock within that area.  Within and close to the National Park the following feedstocks have the potential to be used in anaerobic digestion:

4.7 Farm wastes: the National Park is a major livestock producing area with a large number of small dairy farms producing significant quantities of farm slurries that are an ideal feedstock.  In addition, the resultant digestate from AD is a good and stable fertiliser that does not have the environmental problems associated with farm slurries which may be easily washed into water courses. Alternative feedstocks for digesters are required during the summer months when animals are grazed outside, such as plant materials (see below), other on-farm generated wastes, and green wastes.
4.8 Agricultural crops: Where farm wastes are used in anaerobic digestion these are often supplemented during the summer by farm crops grown for that purpose.

4.9 Alternative plant materials: Other sources of vegetation waste that have also been considered as a feedstock for anaerobic digestion include:

· Hedge arisings and weeds

· Algal blooms and blanket weed from water bodies 

· Harvested heathers and bracken from heathland

· Wild rushes and reeds.
What are the key planning considerations?

4.10 Planning consent is likely to be required for all anaerobic digestion plant installations under the Town and Country Planning Act 1990.  
4.11 Anaerobic digestion plants with a power capacity of less than 5MW fall under Schedule 2.3(a) or 2.3(b) of the Town and Country Planning Act (Environmental Impact Assessment) (England and Wales) Regulations (1999) (known as the ‘EIA Regulations’).  At this size an Environmental Impact Assessment (EIA) is not mandatory but Pembrokeshire Coast National Park Authority will provide a ‘screening opinion’ on request, indicating whether an EIA is required, based on whether the development is likely to give rise to significant environmental effects.  It is likely that most Schedule 2 developments proposed within the National Park will require an EIA, as national parks are identified as ‘sensitive areas’ which triggers the need for an EIA. Development proposals are also more likely to require an EIA if the area of the development exceeds 0.5 hectare, as outlined in the EIA Regulations (see Table 10.2).  
4.12 It is also possible that where a development will process waste, it could also fall under Schedule 2.11(c) of the Regulations.  
4.13 As the biogas produced from the anaerobic digestion of manure and slurry is classified as a waste, the storage of biodegradable waste for anaerobic digestion use requires an environmental permit or an agreed exemption under the Environmental Permitting Regulations 2010.  The Environment Agency should be consulted to determine whether a permit is required
.  Small-scale anaerobic digesters, which produce less than 0.4MW of power output, are exempt from any form of permit
.
Choosing a suitable location 
4.14 Overall, AD offers significant potential for the generation of electricity and heat within the National Park.  This particularly relates to small-scale plants servicing one or two farms.  Provided digesters are integrated into the existing farm complex, or building groups, and natural screening is provided where appropriate, small digesters can be incorporated into the wider landscape and should not conflict with the National Park Management Plan objectives. Larger digesters, shared between a number of farms will need to be considered in terms of potential impacts on landscape and the built environment.  
4.15 General guidance that should be applied in siting anaerobic digestion plants is as follows:

· They should be integrated or adjacent to existing buildings or farmsteads.
· The digester tank should be part buried in the ground.
· Avoid locating installations in prominent locations on the open coastal edge or on exposed skylines – the flare stack can be prominent.
· Ensure installations are not prominent in key views, particularly those along the coastline.

· Ensure existing landmarks (for example church towers and spires) remain prominent and that installations do not detract from views to these landmarks.

· Ensure installations do not affect the historical value of industrial features and remains, or the ecological value of semi-natural habitats.

· Ensure installations do not adversely affect the character and appearance of any building Conservation Areas and listed buildings.

· Suitable materials (such as cladding of buildings)  and finish colours should be used that integrate structures with their surroundings.
· Consider tree planting (using native species) that helps filter views of the plant from key public vantage points.  This may include tree planting at a distance from the anaerobic digestion plant.

4.16 Larger digester plants, which typically have larger buildings and chimneys, should only be accommodated in existing business parks, commercial/industrial areas or on existing waste sites.  

Which areas of Pembrokeshire Coast National Park landscape are particularly sensitive to anaerobic digestion?

4.17 Areas of the National Park which are particularly rural and tranquil, and where human influence is limited, may be particularly sensitive to anaerobic digestion plants as will be the coastal edge.  This includes all areas of semi-natural habitat and areas with a strong historic character.  These more sensitive areas should be avoided when locating anaerobic digestion facilities.
5 Biomass

What is biomass?

5.1 In all cases biomass plants are concerned with producing heat from the burning of plant materials.  The final output will either be heat or electricity.  For electricity production the heat / steam is used to turn a turbine.    

Description of the technology

5.2 There are currently three basic categories of biomass plant:

· Plants designed primarily for the production of electricity.  These are generally the largest schemes, in the range 10 – 40 MW.  Excess heat from the process is not utilised.  These plants are major multi-million pound developments and are unlikely to be suitable within the National Park because of the scale of development.  They are therefore not considered further here.

· Combined Heat and Power (CHP) plants where the primary purpose is the generation of electricity but the excess heat is utilised, for instance, as industrial process heat or in a district heating scheme.  The typical size range for combined heat and power is 5 to 30 MW thermal total energy output but smaller 'packaged' schemes of a few hundred kilowatts have been built in the UK.   Small-scale combined heat and power plants serving a group of dwellings or other collection of buildings may be suitable within the National Park.
· Plants designed for the production of heat.  These cover a wide range of applications from domestic wood burning stoves and biomass boilers to boilers of a scale suitable for district heating, commercial and community buildings and industrial process heat.  Size can range from a few kilowatts to above 5 MW of thermal energy.  These technologies may be suitable within the National Park so long as the scale of the technology is in keeping with its surroundings.

Potential for biomass in Pembrokeshire Coast National Park?

5.3 Within the National Park the main potential is for medium and small-scale biomass heating systems:

· Medium-scale plants: Medium-scale biomass heating systems (and combined heat and power) for commercial premises, tourism facilities/accommodation complexes, community facilities (schools, leisure centres, public buildings) and groups of dwellings typically consist of a boiler and their associated storage facilities.  They are usually small in scale and can be accommodated into the traditional settlement structure of the National Park. For example, a small heat plant for a school might consist of a boiler house some 4m x 4m with a fuel bunker of similar proportions that may be  semi-underground (bringing practical benefits for re-filling) with a lockable steel lid.  The chimney will be 3m – 10m high, depending on plant design and surrounding buildings.  Sufficient space to manoeuvre a large lorry or tractor and trailer safely is required for fuel delivery.  Fuel will usually be either wood pellets or woodchip.

· Household:  Household systems include woodburning stoves and biomass boilers.  Woodburning stoves are the size of a typical room heater and may be fitted with a back boiler to provide water heating as well as room heat.  Household biomass boilers connected to central heating and hot water systems are generally larger than 15 kW and utilise either wood pellets or woodchip.  The main space requirement is for the storage of the fuel, typically 7m3 of pellets or 21 – 35m3 of woodchip, and access to accommodate bulk deliveries of wood fuel by lorry or tanker.

· Fuels:  The three main fuels that are used in biomass heating systems are logs (mainly used in domestic woodburning stoves) and, wood chip and wood pellets.
What are the key planning considerations in regard to biomass?
Domestic biomass installations
5.4 The installation of domestic biomass boilers which do not require alterations to the outside of the building do not require planning permission.  The installation, alteration or replacement of a flue, forming part of a biomass heating system, in a dwelling is classed as permitted development under the Town and Country Planning (General Permitted Development) (Amendment) (Wales) Order 2009.  Exceptions to this include where the height of the flue would exceed the highest part of the roof by one metre or more, or in the case of land within a Conservation Area, where the flue would be installed on a wall or roof slope forming the principal or side elevation of the dwelling and would be visible from a highway.  In such cases, planning permission would be required from the local planning authority under the Town and Country Planning Act 1990.  

5.5 If the proposals will affect a listed building, additional regulations will apply and the Pembrokeshire Coast National Park Authority Buildings Conservation Officer should be consulted.  
5.6 Through Planning Policy Wales, the Welsh Assembly Government actively promotes the installation of combined heat and power schemes as “imperative to reduce carbon emissions”
.
Commercial biomass installations
5.7 Heat-only biomass plants and combined heat and power electricity plants with an electrical output of 50MW or less will require planning permission from the local planning authority under the Town and Country Planning Act 1990.  Biomass plants above this size threshold are unlikely to be suitable within Pembrokeshire Coast National Park.  Biomass installations with an electrical output of greater than 50MW are unlikely to be suitable within Pembrokeshire Coast National Park.  Applications of this size would need to apply for consent to the Infrastructure Planning Commission (IPC) in 2011, or the Major Infrastructure Unit within the Planning Inspectorate from 2012, as defined under the Planning Act 2008
.
Environmental Impact Assessment
5.8 Biomass plants may fall under Schedule 2.3(a) or Schedule 2.3(b) of the Town and Country Planning (Environmental Impact Assessment) (England and Wales) Regulations 1999, if either of the following thresholds apply:

· industrial installations for the production of electricity, steam and hot water, where the development exceeds 0.5 hectares; and

· industrial installations for carrying gas, steam and hot water, where the area of works exceeds 1 hectare.
5.9 At this size, an Environmental Impact Assessment (EIA) is not mandatory but Pembrokeshire Coast National Park Authority will provide a ‘screening opinion’ on request, indicating whether an EIA is required, based on whether the development is likely to give rise to significant environmental effects.  It is likely that most Schedule 2 developments proposed within the National Park will require an EIA, as national parks are identified as ‘sensitive areas’ which triggers the need for an EIA.
5.10 It is also possible that where a development will process waste, it could also fall under Schedule 2.11(c) of the Regulations. 
Choosing a suitable site for biomass facilities
5.11 Community and household biomass heating systems that use local wood fuel bring significant reductions in CO2 emissions.  They will also provide a much needed stimulus to the existing local wood fuel supply chain and, in turn, will help diversify and strengthen the local land-based economy.  They therefore bring significant benefits with household and community schemes generally easily accommodated into the built fabric of the National Park.  
5.12 General guidance that should be applied in the siting of small-scale and community biomass facilities that require new building and/or the addition of an external flue within the National Park is as follows:

· Integrate any new structures within existing building complexes.

· Avoid locating visible installations in prominent locations on the open coastal edge or on exposed skylines.

· Ensure existing landmarks (for example church towers and spires) remain prominent and that installations do not detract from views of existing landmarks.

· Ensure installations are not prominent in key views, particularly those along the coastline.

· Ensure installations do not affect the historical value of industrial features and remains, or the ecological value of semi-natural habitats.

· Ensure installations do not adversely affect the character and appearance of building Conservation Areas or of listed buildings.

· Suitable materials (such as cladding of buildings)  and finish colours should be used that integrate structures with their surroundings 
Which areas of Pembrokeshire Coast National Park landscape are particularly sensitive to anaerobic digestion?

5.13 Small-scale household and community biomass facilities offer a low impact solution for the provision of heat.  Provided they are well-integrated into the built environment, they have potential to be installed throughout the National Park bringing considerable benefits to CO2 reduction and the local land-based economy.  Historic buildings, listed buildings and those located in Conservation Areas will require care in the siting of new structures and flues.
6 Micro-Hydro

What is Micro-hydro?

6.1 Hydro power is the use of water flowing from a higher to a lower level to drive a turbine connected to an electrical generator, with the energy generated proportional to the volume of water and vertical drop or head.  

6.2 Small-scale hydro power plants in the UK generally refer to sites generating up to a few hundred kilowatts where electricity is fed directly to the National Grid.  Plants at the smaller end of this scale (typically below 100 kW) are often referred to as micro-hydro and may include schemes providing power to a single home.
Types of technology

6.3 The majority of suitable locations are likely to be for ‘run of river’ schemes, where a proportion of a river’s flow is taken from behind a low weir and returned to the same watercourse downstream after passing through the turbine.  Appropriate locations for ‘storage’ schemes, where the whole river is dammed and flow released through turbines when power is required, are unlikely to exist.  The key elements of a ‘run of river’ micro-hydro scheme are:
· a source of water that will provide a reasonably constant supply. Sufficient depth of water is required at the point at which water is taken from the watercourse, and this is achieved by building a weir across the watercourse (of sufficient height to fill the penstock).  This is called the ‘intake’.
· a pipeline, often known as a ‘penstock’, to connect the intake to the turbine. A short open ‘headrace’ channel may be required between the intake and the pipeline.

· a cover / small shed housing the turbine,  generator and ancillary equipment – the ‘turbine house’.

·  a ‘tailrace’ returning the water to the watercourse; and

·  a link to the electricity network, or the user’s premises.
Potential for micro-hydro in Pembrokeshire Coast National Park?

6.4 Hydro power is well developed in Wales where most sites with a potential greater than 1 MW have been exploited.  Within the Pembrokeshire Coast National Park the realistic options will be micro-hydro ‘run of river’ with an installed capacity of less than 100kW and the restoration of traditional mills, both river mills and tidal mills that utilise the energy of tidal flows.  
What are the key planning considerations in regard to micro-hydro?

6.5 Small-scale hydro power plants will require planning permission from the local planning authority under the Town and Country Planning Act 1990.
6.6 In line with Regulation 2(1) of the Town and Country Planning (Environmental Impact Assessment) (England and Wales) Regulations 1999, national parks are considered to be sensitive areas, and as such all micro-hydro development proposed within the National Park must all be screened by the Pembrokeshire Coast National Park Authority to determine whether and EIA is required.  Development proposals are also more likely to require an EIA where the micro-hydro installation has an electrical output of more than 0.5MW, as outlined in the EIA Regulations (see Table 10.2).  
6.7 If the proposals will affect a listed building, additional regulations will apply and the Pembrokeshire Coast National Park Authority Buildings Conservation Officer should be consulted.
6.8 Local Planning Authorities have a statutory duty to have regard to River Basin Management Plans in exercising their planning powers. For hydropower schemes, this means ensuring that the hydropower development will not compromise the ability to achieve:
· The environmental objectives of the River Basin Management Plan;  
· Good ecological status / potential of the water body; and
· No deterioration of water quality status.

6.9 For all hydro power schemes, the Environment Agency will need to be contacted to issue an abstraction licence. In addition, an Impoundment Licence and Flood Defence Consent may also be required from the Environment Agency.

Choosing a suitable site for Micro-Hydro

Which areas of the Pembrokeshire Coast National Park landscape are particularly sensitive to micro-hydro?
6.10 Micro-hydro schemes can be integrated into the landscape with appropriate siting and design, utilising landform and existing vegetation to help screen the new small turbine housing.  Hydro schemes sited in rivers lined with trees may be concealed more easily.   In areas of more open landscape, high standards of design will help to minimise visual impacts, including the use of local materials for weirs and built structures along with vegetation screening. Burying pipelines and minimising hard surfacing and ‘formal’ planting can help to integrate the scheme into the rural landscape.
6.11 In particular, the sensitive restoration of old water mill sites or other structures (i.e. weirs, mill ponds, millraces or leats, sluice gates and tailrace outlets) will bring considerable conservation benefits over and above the generation of electricity. Mills are likely to be listed buildings and may well lie within building Conservation Areas requiring sensitive restoration that respects the structure of the original building. 
7 Ground and air source heat pumps

What are ground and air source heat pumps?

7.1 Ground source heat pumps: Ground source heat pump (GHSP) systems capture the energy stored in the ground surrounding (or even underneath) buildings or from water (rivers, canals, lakes or underground aquifers). Essentially, they use low grade thermal energy from the ground and a refrigeration cycle to deliver heat energy at higher temperatures, (typically 40-45oC) or low temperatures, using a reverse cycle, for cooling (typically 6-12oC).
7.2 Air source heat pumps:   An air source heat pump (ASHP) uses the air as a heat source for heating a building.  ASHPs tend to be much easier and cheaper to install than ground source heat pumps (as they lack any need for external heat collector loops). 
Types of technology
7.3 Ground source heat pumps: GSHP systems collect or deliver heat using ground collectors (typically coils or loops of pipe laid in trenches in the ground or vertical boreholes), in which a heat exchange fluid circulates in a closed loop and transfers heat via a heat exchanger to or from the heat pump. The heat pump itself is a similar size to a large fridge and is situated inside the building. A typical GSHP system has three major components: a heat pump, an earth collector loop (which may be laid in a trench or in boreholes) and an interior heating or cooling distribution system. Boreholes are drilled to a depth of between 15 - 150 metres and benefit from higher ground temperatures than trenches.

7.4 Air source heat pumps:   An air source heat pump (ASHP) could be described as an air-conditioning unit running in reverse. They are typically mounted on an external wall (sometimes under a window),  
7.5 In the case of all forms of heat pump temperatures generated  will generally be cooler than that associated with conventional heating systems.  They are therefore better at supporting under floor heating (in the case of GHSP) or ducted warm air (in the case of ASHPs.)  However, new product ranges are emerging that can be retrofitted to conventional household heating systems.
Potential for ground and air source heat pumps in Pembrokeshire Coast National Park?

7.6 There are opportunities to use ground and air source heat pumps throughout the National Park.
What are the key planning considerations in regard to ground and air source heat pumps?

7.7 The installation, alteration or replacement of a ground source or water source heat pump within the curtilage of a dwellinghouse is classed as permitted development under The Town and Country Planning (General Permitted Development) (Amendment) (Wales) Order 2009. 

7.8 Air source heat pumps are not currently classed as permitted development under The Town and Country Planning (General Permitted Development) (Amendment) (Wales) Order 2009 and therefore planning permission is currently required from the local planning authority under the Town and Country Planning Act 1990.   In the future, there is potential for air source heat pumps to be categorised as permitted development, and Pembrokeshire Coast National Park Authority will be able to advise on the status of this technology at the time of application.   
7.9 In the case of listed buildings and building Conservation Areas advice should be sought from the local authority Conservation Officer, as separate regulations may apply.
Choosing a suitable site for ground and air source heat pumps

7.10 Heat pumps will have minimal impact on the landscape once installed.  The only externally visible structure will be the ‘air conditioning unit’ associated with air source heat pumps.  Other heat pumps have no externally visible elements once installed.

7.11 The underground pipework associated with ground source heat pumps can easily be covered with soft or hard surfaces and so the system will not be visible from outside the building.  During construction, the laying of pipes linked to ground source heat pumps involves ground disturbance and sensitive installation should avoid disturbing ground which would be difficult to restore, such as unimproved grasslands, semi-natural habitats, tree roots and archaeological remains. The PCNPA may require an archaeological survey before construction and advice will need to be sought from the Dyfed Archaeological Trust.

7.12 Air source heat pumps require an external heat pump facility. These units resemble air conditioning units in terms of their size and appearance and should be sited on the least visible elevations. Air source heat pumps have minimal visual impact if mounted on a rear or side elevation of the building, and construction impacts are also minimal.  
8 District Heating
What is district heating?

8.2 District heating describes infrastructure which provides heat to multiple buildings from a central heat source through a network of pipes, to deliver space heating and hot water. Using this shared infrastructure, heat can usually be generated and delivered more efficiently than with multiple individual systems. There is significant potential for district heating in the UK, although relatively few systems are currently in place.  

8.3 The technology typically comprises an energy centre, a network of insulated pipes and a series of heat exchangers with heat meters in buildings being supplied with heat.
8.4 The pipe network can be installed at the same time as other services (water, drainage, etc.) to minimise costs in new developments. District heating systems can also be retrofitted into existing buildings, although this tends to be a more complicated process. 

Types of technology

8.5 Renewable district heating schemes can make use of biomass boilers, anaerobic digestion and possibly ground source heat pumps.  The central energy source can generate heat alone, or can be designed as a Combined Heat and Power (CHP) plant to generate both electricity and heat. 

8.6 District heating can range from small-scale systems e.g. a biomass boiler supplying a group of ten dwellings, to large-scale schemes supplying town centres or communities, although larger systems are unlikely to be appropriate in the National Park.

8.7 District heating is flexible in terms of its energy source, and the heat can be derived from a wide range of fuel, plant and conversion process types, including traditional gas boilers, biomass boilers, gas or biomass combined heat and power systems and anaerobic digestion. As district heat networks are designed to last for many years, this flexibility can also ensure that once installed, the system can adapt to technical advances.

Potential for district heating in Pembrokeshire Coast National Park?

8.8 There is considerable scope for small-scale district heating systems associated with community facilities within the National Park such as swimming pools, leisure centres, sports halls, day and community centres, potentially combined with an adjacent new development. Other opportunities may include combining heating/cooling requirements for adjacent hotels, for example, in Tenby, Saundersfoot and St David’s where there are a number of hotels in close proximity; or adjacent small business premises within the larger settlements of the National Park.  The facilities being heated need to be in close proximity to minimise the costs of distribution piping and to minimise thermal losses.
What are the key planning considerations in regard to district heating?
8.9 District heating schemes that solely generate heat and those designed as a combined heat and power plant to generate both electricity and heat with an electrical output of 50MW or less will require planning permission from the local planning authority under the Town and Country Planning Act 1990.

8.10 District heating schemes with capacity of more than 50MW are unlikely to be suitable within the National Park.  Applications of this size would need to apply for consent to the Infrastructure Planning Commission (IPC) in 2011, or the Major Infrastructure Unit within the Planning Inspectorate from 2012, as defined under the Planning Act 2008
.
8.11 CHP plants may fall under Schedule 2.3(a) or Schedule 2.3(b) of the Town and Country Planning (Environmental Impact Assessment) (England and Wales) Regulations 1999, which relate to:

· industrial installations for the production of electricity, steam and hot water, where the development exceeds 0.5 hectare; and,

· industrial installations for carrying gas, steam and hot water, where the area of works exceeds 1 hectare.

8.12 As such, an Environmental Impact Assessment (EIA) is not mandatory but Pembrokeshire Coast National Park Authority will provide a ‘screening opinion’ on request, indicating whether an EIA is required, based on whether the development is likely to give rise to significant environmental effects.  It is likely that most Schedule 2 developments proposed within the National Park will require an EIA, as national parks are identified as ‘sensitive areas’ which triggers the need for an EIA. 

8.13 It is also possible that where a development will process waste, it could also fall under Schedule 2.11(c) of the Regulations.
Choosing a suitable site for district heating

8.14 Small-scale district heating schemes associated with new development within the main settlements of the National Park are likely to be the key opportunity for district heating. Small-scale schemes linked to an existing facility within a settlement that has a large heat energy requirement may also be an important option. 

9 Wind

What is wind energy?

9.1 Wind turbines are one of the best known and understood renewable technologies.  Wind turbines use the wind’s lift forces to rotate aerodynamic blades that turn a rotor that creates a mechanical force that generates electricity.  The amount of energy derived from a wind turbine depends on wind speed and the swept area of the blade (the greater the swept area, the more power the turbine will generate).  Wind turbines are generally given planning permission for 25 years, although re-powering (providing a new generation of turbines) may take place after this period has elapsed.
9.2 Wind turbines can be deployed singly, in small clusters, (2 – 5 turbines) or in larger groups as wind farms (typically 5 or more turbines).  In the Pembrokeshire Coast National Park, to conserve the National Park’s special qualities, the only potential will be as single turbines or, in very specific cases, small clusters.   
Types of wind energy installations

9.3 In all cases wind turbines consist of the tower, hub, blades, nacelle (which contains the generator and gear boxes) and a transformer that can be housed either inside the nacelle or at the base of the tower.  

9.4 Wind energy developments are unique in relation to other tall structures in the landscape, in that they introduce a source of movement into the landscape.  In most current designs the turbine blades turn around a horizontal axis (See image below) but in some designs, which have been deployed in and around the National Park, the blades turn around a vertical axis.  Two-bladed turbines are also available.
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Two and three blade wind turbines rotating on the horizontal axis
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Vertical axis turbine

9.5 In the context of Pembrokeshire Coast National Park four sizes of wind turbine have been identified.  The four size classes (classified to reflect the landscape sensitivities of the National Park) are:

	Size
	Height1
	Energy output2
	Cost of turbine3

	Large
	65m – 125m
	330kW - 3MW
	£800k - £1.3m

	Medium
	25m – 65m
	50kW – 330kW
	£130k - £800k

	Small
	<25m
	10 kW - 50 kW
	£10k   - £139k

	Micro
	Building or mast mounted
	< 10kW
	£1.5k   - £10k  


1 Height to blade tip

2 Efficiency and energy output is increasing all the time and therefore these values are likely to increase

3 These are the installed cost and again costs are changing.
9.6 The infrastructure requirements for large-scale turbines, in addition to the turbine itself, include:

· road access to the site

· on-site tracks

· turbine foundations

· temporary crane hardstanding areas 
· one or more anemometer masts

· temporary construction compound

· electrical cabling and an electrical sub-station/control building plus connection to the grid.

Wind resources in Pembrokeshire Coast National Park
9.7 Wind speeds across the National Park have been estimated using the DBERR
 wind speed database.  For more details, refer to the Renewable Energy Assessment for Pembrokeshire Coast National Park.
 Currently the BWEA
 suggests that a large wind turbine requires a average wind speed of more than 7m/s to be viable. Small turbines may be viable with average wind speeds as low as 5m/s.

9.8 Wind resource for large-scale wind generation (65m – 125m producing 330kW – 3MW): The areas where the highest wind speeds are recorded in the National Park at 40m above ground level are in the uplands, i.e. the Preseli Mountains (which rise to between 400 - 500 metres above sea level); the hills east of Newport and Dinas Head; and the exposed coastal peninsulas of St David’s, Marloes, St Brides, Dale, Angle, Castlemartin and Stackpole.

9.9 Wind resource for medium-scale turbines (25m – 65m producing 50kW - 330kW): There are fewer locations within the National Park at a height of 25m that achieve the viable higher wind speed of > 7m/s for medium scale turbines. Again good locations predominate around the upland coastal areas and in the Preseli Mountains.

9.10 Wind resource for small-scale turbines (<25m producing 3kW – 50kW): There is considerable opportunity for small-scale wind generation within the National Park. The exceptions to this are some of the lowland areas of the inland estuarine hinterland of the Cleddau and Western Cleddau rivers, the sheltered coastal area around Saundersfoot and the valleys or wind sheltered slopes of the Preseli Mountains.

9.11 In some locations, the prevailing wind cannot be exploited i.e. where buildings and other obstructions may have a detrimental effect on the quality and quantity of the wind resource. These would need to be assessed. 

What are the key planning considerations?

9.12 Turbines and turbine groups of less than 50MW capacity will need to apply for planning permission to the Pembrokeshire Coast National Park Authority under the Town and Country Planning Act 1990.

9.13 Applications for turbine and turbine groups greater than 50MW capacity will need to apply for consent to the Infrastructure Planning Commission (IPC) in 2011, or the Major Infrastructure Unit within the Planning Inspectorate from 2012, as defined under the Planning Act 2008
.
9.14 Individual wind turbines and windfarms are listed under Schedule 2.3(i) of the Town and Country Planning (Environmental Impact Assessment) (England and Wales) Regulations 1999 (known as the ‘EIA Regulations’).  
9.15 As such, an Environmental Impact Assessment (EIA) is not mandatory but Pembrokeshire Coast National Park Authority will provide a ‘screening opinion’ on request, indicating whether an EIA is required, based on whether the development is likely to give rise to significant environmental effects.  It is likely that most Schedule 2 developments proposed within the National Park will require an EIA, as national parks are identified as ‘sensitive areas’ which triggers the need for an EIA. Development proposals are also more likely to require an EIA if the area of the development exceeds 0.5 hectare, as outlined in the EIA Regulations.

Choosing a suitable location 
Where is there potential for wind energy installations in Pembrokeshire Coast National Park?

9.16 The potential for wind energy development within the National Park is constrained by the need to conserve the special qualities of the National Park.  However, there is potential for individual small turbines and small clusters of small turbines.  

9.17 An assessment of landscape sensitivity to different sizes of wind turbine was completed in 2008
.  This used the Landscape Character Assessment of Pembrokeshire Coast National Park
 as a basis. This divided the landscape of the National Park into 28 unique Landscape Character Areas (LCAs) each with its own distinct landscape character.  The sensitivity of each Landscape Character Area to each class of turbine height is indicated in Figures 9.1 - 9.3. and Annex 2 provides a commentary on these sensitivities and  guidance on where and how wind turbine developments can be accommodated within the National Park.  To use this information, identify the location of interest and relevant LCA using Figures 9.1 – 9.3 and review the sensitivity description and guidance provided in Annex 2 where separate information is provided for each LCA.  

Which areas of Pembrokeshire Coast National Park are particularly sensitive to wind energy installations?

9.18 Figures 9.1 – 9.3, and Annex 2 summarise the key landscape sensitivities to wind energy installations within the National Park.  Some general guidelines are provided below:

· Locate any wind energy developments back from the coastal edge so that they do not detract from the relative remoteness, drama and natural character of the coastline. 

· Locate any wind energy developments (other than those within the curtilage of a private dwelling or associated with a settlement) at least one field back from the coastal edge to maintain its open and exposed character.

· Locate any wind energy developments away from the most prominent rural skylines and consider the impact of tracks and ancillary buildings.
· Consider views along the coast, from local viewpoints, popular tourist and scenic routes (including The Pembrokeshire Coast Path and rights of way) when siting any wind energy developments in the landscape.
· Consider how turbines will be transported to site – some rural lanes are very narrow and have hedges either side. Small vehicles suitable for these narrow lanes should be used to ensure these features are not damaged.

· Ensure wind farm sites do not span across different landscape types, such as across upland-lowland transitions.

· Utilise existing woodlands, rolling topography and overgrown hedges to integrate any infrastructure associated with any wind energy development into the landscape.

· Avoid affecting areas of semi-natural habitat, directly or indirectly.

· Protect historic and archaeological sites.

· Protect the character and setting of buildings within Conservation Areas.

· Ensure that any wind energy developments do not detract from prominent landmarks.

· Avoid siting turbines in the most tranquil areas. 

· Protect the Special Qualities of the Pembrokeshire Coast National Park as set out in the Pembrokeshire Coast National Park Local Development Plan.  
· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.
10 The planning application process 
10.1 This section provides information on the key stages of the process to secure planning consent for renewable energy installations.  The following information is provided:

· Summary of the planning process and requirements of the applicant and local planning authority (Pembrokeshire Coast National Park Authority);

· Key legislation and consenting mechanisms;
· Environmental Impact Assessment requirements;
· Planning conditions and planning obligations.
Planning process

10.2 There are three broad categories of renewable energy installation which are relevant to the PCNP:

· Small-scale renewable technology installations which are classed as permitted development, and for which planning permission is not required – See Table 10.1.
· Medium-scale renewable technology installations of less than 50MW which require planning permission from the National Park Authority.

· Large-scale renewable technology installations of more than 50MW, which are unlikely to be suitable within the National Park, with the possible exception of off-shore wind farms. 

10.3 The flow diagram in Figure 10.1 outlines the key stages of the planning process for medium and large scale renewable technology installations. A summary of planning requirements by renewable technology is provided in Table 10.1.
Figure 10.1: Planning process for renewable energy installations
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Environmental Impact Assessment 

10.4 Some renewable energy development proposals require an Environmental Impact Assessment (EIA) under Town and Country Planning (Environmental Impact Assessment) (England and Wales) Regulations 1999 (known as the ‘EIA Regulations’).  These regulations implement the EU’s Environmental Impact Assessment Directive 85/337/EEC as amended by 97/11/EC and 2003/35/EC.

10.5 EIA may be required for any renewable energy development falling under Schedule 2 of the Regulations, as set out in Table 10.2.  As such, an Environmental Impact Assessment (EIA) is not mandatory but Pembrokeshire Coast National Park Authority will provide a ‘screening opinion’ on request, indicating whether an EIA is required, based on whether the development is likely to give rise to significant environmental effects.  It is likely that most Schedule 2 developments proposed within the National Park will require an EIA, as national parks are identified as ‘sensitive areas’ which triggers the need for an EIA. Development proposals are also more likely to require an EIA if the area of the development exceeds 0.5 hectare (as outlined in the EIA Regulations).  DETR Circular 2/99 states that significant effects are more likely for developments which:
· are of more than local importance;

· are in particularly vulnerable or sensitive locations;

· have unusually complex and potentially hazardous environmental effects.

10.6 In judging the likelihood of significant effects, the Planning Authority will also have regard to the thresholds and criteria set out in the Regulations.  Table 10.2 outlines the thresholds and circumstances in which an EIA may be required for different types of renewable energy development.  Where the ‘applicable thresholds and criteria’ in column 2 are not met, EIA will not normally be required, although it may still be necessary for development in an ‘environmentally sensitive area’ or when directed by the Secretary of State. Where the ‘indicative thresholds and criteria’ in column 3 are exceeded, EIA is more likely to be required. 
Table 10.1: Planning permission requirements

	Technology
	Permitted development
	Planning permission required if:
	EIA required (See Table 10.2 for more details)

	Solar
	Roof-mounted panels that do not protrude by more than 200mm.  

Stand along panels that are not:

 - More than 4 metres in height

 - Above a maximum array area of 9m2
	· Roof-mounted panels that protrude more than 200mm.

· Installation would result in the highest part of the solar panel/Solar Hot Water  equipment being higher than the highest part of the roof (excluding chimney)

· Installation would be larger than 9m2
· Installation would result in the presence of more than one ground mounted solar installation within the curtilage of the dwelling

· Would be situated within 5m of the boundary of a dwelling house, and would be either more than 2m in height, or within 5m of a highway

· In a conservation area or World Heritage Site, where installation would be on the principal or side elevation of the dwelling house or visible from a highway
	· The area of the development exceeds 0.5 hectare.

· The proposed development is located in a sensitive area.

	Anaerobic digestion
	None
	All anaerobic digestion installations 
	· Installation where the development area exceeds 0.5 ha

· Installation where the area of works exceeds 1 ha (Schedule 2.3(a) or 2.3 (b) of the EIA Regulation 1999)

· If the installation will process waste, it could also fall under Schedule 2.11 (c) of the Regulations.

	Biomass


	The installation of a flue forming part of a biomass heating system on a dwelling house
	An installation where the height of the flue would exceed the highest part of the roof by 1 metre or more.

In conservation areas and World Heritage Sites, where the flue would be mounted on a wall or roof forming the principal or side elevation of a dwelling house and be visible from a highway
	· Installation where the development area exceeds 0.5 ha

· Installation where the area of works exceeds 1 ha 

· (Schedule 2.3(a) or 2.3 (b) of the EIA Regulation 1999)

· If the installation will process waste, it could also fall under Schedule 2.11 (c) of the Regulations.

	Micro-hydro


	None
	All small scale hydro-electricity installations
	· The installation is designed to produce more than 0.5MW.

· The proposed development is located in a sensitive area

	Ground/air source heat pumps
	Ground source heat pumps within the curtilage of a dwelling house
	Air source heat pumps within the curtillage of a dwelling house
	· The proposed development is located in a sensitive area.

	District Heating
	None
	Heat only, or CHP district heating schemes of below 50MW
	· Installation where the development area exceeds 0.5 ha

· Installation where the area of works exceeds 1 ha (Schedule 2.3(a) or 2.3 (b) of the EIA Regulation 1999)

	Wind


	None 
	All wind energy installations
	· The development involves installation of more than two turbines; or

· The hub height of any turbine or height of any other structure exceeds 15 metres.


Table 10.2: EIA Thresholds for Schedule 2 Developments
	Type of development 
	Applicable thresholds and criteria
	Indicative thresholds and criteria

	Industrial installations for the production of electricity, steam and hot water (unless included in Schedule 1)
	The area of the development

exceeds 0.5 hectare.
	EIA will normally be required for

power stations which require

approval from the Secretary of State, i.e. those with a thermal output of more than 50 MW. 



	Installations for hydroelectric energy

Production
	The installation is designed

to produce more than 0.5MW.
	In addition to the physical scale of

the development, particular regard should be had to potential wider impacts on ecology and hydrology. EIA is more likely to be required for new developments which have more than 5 MW generating capacity.

	Installations for the harnessing of wind power for energy production (wind farms)
	(i) The development

involves the installation

of more than two turbines;

or

(ii) The hub height of any

turbine or height of any

other structure exceeds

15 metres.
	The likelihood of significant impacts will generally depend on the scale of development, and its visual impact, as well as potential noise impacts.

EIA is more likely to be required for commercial developments of five or more turbines, or more than 5 MW of new generating capacity.


Consultation
10.7 Renewable energy developers are advised to consult the National Park Planning Authority prior to preparing an application.  As part of this pre-application process, the developer may also consult with the statutory consultation bodies, the general public, and relevant non-statutory stakeholders, in order to identify potential areas of concern and address them at an early stage in the project planning process.

10.8 Once the Planning Authority has received and confirmed receipt of an application and supporting information, it will publicise and consult on the application. The statutory consultation bodies are set out by Government within Town and Country Planning (General Development Procedure) Orders. Table 10.3 lists a number of statutory and non-statutory consultation bodies and relevant areas of interest. This list is not exhaustive and the Pembrokeshire Coast National Park Authority Planning Team will be able to advise on additional consultees depending on the type of renewable energy proposed and the location.

Table 10.3: Organisations to be consulted on renewable energy proposals

	Organisation
	Areas of interest

	Statutory Consultees

	Cadw (Historic environment department of WAG)
	Historic environment

	Countryside Council for Wales
	Natural environment, access and recreation

	Environment Agency Wales
	Water environment, pollution control, flooding

	Highways Agency
	Access to highways and traffic changes

	Pembrokeshire County Council
	Developments that may have effects beyond the boundaries of the National Park

	Pembrokeshire Coast National Park Authority 
	Various

	Non-statutory consultees

	Community Councils
	Proposals affecting that community

	Forestry Commission Wales
	Woodland and forestry

	The Wildlife Trusts of South and West Wales
	Wildlife and countryside


The role of planning conditions and planning obligations
Planning conditions
10.9 Planning conditions are conditions attached to a planning permission. They are imposed by a consenting authority such as the local planning authority – in this case the Pembrokeshire Coast National Park Authority. The purpose of planning conditions is to enhance the quality of development, enabling development proposals to proceed where planning permission may have otherwise been refused.

10.10 National policy guidance
 requires planning conditions to be:

(i) necessary;

(ii) relevant to planning;

(iii) relevant to the development to be permitted;

(iv) enforceable;

(v) precise; and

(vi) reasonable in all other respects.

10.11 Examples of model conditions can be found in Appendix A of Welsh Office Circular 35/95 and on the Planning Inspectorate’s website. Circular 35/95 includes guidance on attaching conditions limiting noise levels at particular properties. More detailed guidance on planning conditions for onshore wind energy development is available from the Department for Business, Enterprise and Regulatory Reform (BERR)’s Onshore Wind Energy Planning Conditions Guidance Note (2007).
10.12 Key matters to be addressed by planning condition, as listed in the WAG Practice Guidance for Planning Implications of Renewable Energy, include
:
· Conditions relating to transport movements e.g. routeing, times of delivery/construction work, hours of operation.

· Highway works, e.g. creation or improvement of access to the site, temporary works to enable delivery of large components etc.

· Design of development, including provision for submission and agreement by the local planning of detailed design of particular parts of the development.

· Mechanism to agree a detailed ‘Method Statement’ for construction, operation or management, e.g. detailed construction details, pollution control measures, procedures for phasing development of a district heating main.

· Set limits for noise levels at the nearest properties (e.g. for wind energy development) or for particular plant/buildings on site (e.g. energy from waste processing plant).

· Monitoring requirements, e.g. for noise levels, odour, percentage of renewable energy used by a development, protected species monitoring etc.

· Management requirements, e.g. preparation, agreement and implementation of an Environmental Management Plan.

Planning obligations

10.13 Planning obligations, also known as Section 106 (s.106) agreements
, are private contracts agreed between a developer and the local planning authority, which are designed “to make acceptable developments which would otherwise be unacceptable in planning terms”
.  The aim of the planning obligations is to ensure a proposed development adheres to local or national planning policy.  Where possible, conditions should be used in preference to planning obligations.  Examples of the types of aspect of a development that might be covered by planning obligations include:

· to stipulate the nature of a development (e.g. by specifying the colour or style of wind turbine);

· to secure a financial contribution to compensate for loss or damage created by a development (e.g. loss of open space); 

· to mitigate a development's impact beyond the boundary of a development site (e.g. through appropriate planting to reduce visibility of a development within the landscape). 

10.14 The purpose and process of a planning obligation is contained in Section 106 of the Town and Country Planning Act 1990 as amended by Section 12 of the Planning and Compensation Act 1991. Similarly to planning conditions, national policy
 requires planning obligations to be:

(i) relevant to planning;

(ii) necessary to make the proposed development acceptable in planning terms;

(iii) directly related to the proposed development;

(iv) fairly and reasonably related in scale and kind to the proposed development; and

(v) reasonable in all other respects.

10.15 Planning Policy Wales (2011) highlights that planning obligations may be used to:
· Restrict development or use of the land.

· Require operations or activities to be carried out in, on, under or over the land.

· Require the land to be used in a specified way.

· Require payments to be made to the authority either in a single sum or periodically (Para 3.7.1 ) 
10.16 Additional guidance on the use of planning obligations is provided in Annex B of TAN 8 Planning for Renewable Energy
.
10.17 As outlined in Section 122 of the Community Infrastructure (CIL) Regulations 2010
, to constitute a reason for granting planning permission, a planning obligation should be:

(a) Necessary to make the development acceptable in planning terms.

(b) Directly related to the development.

(c) Fairly and reasonably related in scale and kind to the development.
Further information 

10.18 The following documents provide further information on relevant policy and useful guidance in relation to renewable energy developments:

· WAG (2011) Practice Guidance: Planning Implications of Renewable and Low Carbon Energy Development (and supporting information on planning implications of renewable development): http://wales.gov.uk/topics/planning/policy/guidanceandleaflets/planningimplications/?lang=en 

· Welsh Office Circular 35/95 (The Use of Conditions in Planning Permissions)

· Section 3 of Planning Policy Wales – Edition 4 (2011)
11 Funding
11.1 This section provides a summary of the main funding sources available for renewable and low carbon technology installations in Pembrokeshire Coast National Park.  It is divided into two parts:
a) Funding for all types of renewable technologies

b) Funding for specific technologies
Funding for all types of renewable technologies

11.2 The key funding programmes available include:
1. Feed in Tariff 

2. Renewable Heat Incentive
3. Sustainable Development Fund (SDF)
4. Ynni’r Fro

5. Green Energy Fund (by EDF Energy)

6. E.on Sustainable Energy Fund
7. Ashden Awards for Sustainable Energy

8. Salix (Carbon Trust)

9. Carbon Trust Enterprises Limited

10. Funding from Charitable Trusts

11. Environment Wales

12. Community Ownership 
13.  Community Energy Saving Programme
14. Sustainable Pembrokeshire Small Grants Scheme
1. Feed in Tariff (FiT)

11.3 Using powers provided by the Energy Act 2008, the Department of Energy and Climate Change (DECC) has introduced feed-in tariffs to provide financial incentives to invest in small scale low carbon electricity generation.  The Feed in Tariff is available to domestic, community or commercial groups who install one of a range of renewable technologies.  The Feed in Tariff system works by guaranteeing to purchase electricity generated by the renewable technology installed, to help offset the upfront costs of installation.  The tariff paid to energy generators varies considerably depending on the type of technology installed, and the most profitable technology installed per kW is solar PV.  The Feed in Tariff payments per kWh will change from April 2011.  The Feed in Tariff scheme for all renewable technologies will be reviewed at the end of 2011.  Large-scale solar technologies eligibility for the FiT is currently being reviewed, with an update expected in summer 2011.  Those schemes which have already been approved for FiT funding will continue to receive this funding.  

11.4 More information can be found here: http://www.decc.gov.uk/en/content/cms/what_we_do/uk_supply/energy_mix/renewable/policy/incentive/incentive.aspx  

2.  Renewable Heat Incentive

11.5 The Renewable Heat Incentive was launched in March 2011, and follows a similar approach to the Feed in Tariff.  Through the Renewable Heat Incentive, DECC has allocated £860 million of funding in order to incentiviseinvestment in renewable heat technologies, such as air and ground-source heat pumps (and other geothermal energy), solar thermal, biomass boilers and renewable combined heat and power, by providing year on year payments to installers.  Commercial, public sector and domestic installers will be eligible for this scheme,  These payments have been calculated to bridge the current gap between the cost of traditional fossil fuel heat sources and the currently more expensive renewable alternatives.  This incentive scheme is also enabled by the Energy Act 2008, and more information can be found on the DECC website: http://www.decc.gov.uk/en/content/cms/news/PN2011_023/PN2011_023.aspx
3.  Sustainable Development Fund (SDF) / Sustainable Pembrokeshire Small Grants Scheme

The Sustainable Development Fund is administered by the National Park Authorities and the Areas of Outstanding Natural Beauty in Wales with funding provided by the Welsh Assembly Government.  Its purpose is to ‘encourage individuals and communities to find sustainable ways of living and working, whilst enhancing and conserving the local culture, wildlife and landscape’
.  Pembrokeshire Coast National Park has utilised this fund to encourage renewable energy technologies in the National Park, including through the ‘People’s Power Station’, which encourages community owned, community scale renewable energy installations
.
4.  Ynni’r Fro 
11.6 Ynni’r Fro is aWelsh Assembly Government  programme which utilises EU funding and is delivered by the Energy Saving Trust. Ynni’r Fro promotes the development of community scale energy schemes such as wind and hydro in Wales.  The five year programme is open to a range of charitable and community interest organisations.  Up to £30K funding is available for development costs and up to £300K for capital funding per project.  http://www.energysavingtrust.org.uk/Wales/Ynni-r-Fro 
5. Green Energy Fund (by EDF Energy)

11.7 This fund is open to local authorities, housing associations, public sector and community groups. It provides funding for the installation of small scale renewable technology (up to £5K for feasibility studies, and £30K for installation). www.edfenergy.com/products-services/for-your-home/our-services/green-energy-fund.shtml 

6. E.On Sustainable Energy Fund
11.8 This fund is open to any organisations which deliver benefits to one of the three target areas – education, vulnerable people and fuel poverty. It provides funding to assist the implementation of sustainable energy projects for buildings, including micro-generation and other low carbon measures. The maximum award is £20K. www.eon-uk.com/source.aspx 

7. Ashden Awards for Sustainable Energy (Renewable Energy Award)

11.9 This award is open to non-government organisations, not-for-profit organisations, schools and local authorities which have carried out projects or programmes to increase the supply of renewable electricity and/or heat at a local level. The maximum award is £20K. The annual round of awards opens in autumn of each year. www.ashdenawards.org
8. Salix (Carbon Trust)

11.10 Salix is an independent, publicly funded company that provides interest-free match funding to the public sector to invest in energy efficiency measures and technologies that will reduce carbon emissions. Salix also coordinates a loans scheme on behalf of the Welsh Assembly Government that allocates loans for investment in renewable energy installations, but is due to close in 2011, and it is unclear whether a replacement scheme will be launched.  www.salixfinance.co.uk/home.html
9.  Carbon Trust Enterprises Limited

11.11 The Carbon Trust has also established a number of commercial organisations which collectively, under the Carbon Trust Enterprises Ltd banner, provide a variety of carbon reducing services:
· Connective Energy, a partnership between Doosan Babcock (energy services) and Tridos Renewables (ethical bank) provides the development, investment, financing, construction and operation of the infrastructure for sharing heat energy between neighbouring businesses.
·  Insource Energy design, build and operate systems including anaerobic digestors, biogas and CHP for the food and drink sector. 
· Partnerships for Renewables work with the public sector to develop community-based schemes using renewable energy technologies based on public sector land (including planning, design, construction and operation). Funding is provided for the development stages. 
10. Funding from Charitable Trusts

11.12 There are a small number of charitable trusts within the UK that will occasionally support innovative or demonstration projects in the field of sustainable energy. These include the Rowntree Foundation, the Eaga Charitable Trust, the Pilkington Energy Efficiency Trust (PEET) and the Gatsby Foundation.  These Trusts provide support for innovative work rather than core funding.

11. Environment Wales

11.13 Environment Wales is funded by the Welsh Assembly Government and aims to contribute to sustainable development. Environment Wales offers five grant streams for voluntary organisations and community groups. One of the streams is for providing practical sustainable improvement projects in the Welsh environment. There are various grant funds available ranging from £400 up to £10K, depending on the stage of the project, www.environment-wales.org
12. Community Ownership Schemes

11.14 Community ownership provides an alternative means of financing medium to large scale renewable energy projects.  There are a small number of community ownership specialists (most notably Energy4All, which developed out of the pioneering Baywind Community wind turbines in Cumbria) that specialise in setting up co-operatives.  Traditionally these have been around medium scale wind developments (of perhaps 1-10MW capacity), but the model could also be used for biomass or medium-sized hydro schemes. Community renewables schemes also often work on the demand side through promoting energy efficiency measures and an educational forum to promote changing current consumption habits. Communities may be strictly geographic or  those who share certain common values.
11.15 The benefits of community schemes for their members identified by Energy4All include:  

· A direct stake in a local project

· Attractive financial return to members

· Extended economic benefits for the local area

· Delivery of local energy conservation projects

· Educational support on environmental issues

· Individual commitment to low carbon initiatives

· Membership of a nationwide network 

11.16 They also note that for policymakers it helps the public feel more involved, consulted and supportive of the transition away from centralised fossil fuel or nuclear power.
13.  Community Energy Saving Programme

11.17 The Community Energy Saving Programme is an initiative where Energy Companies deliver energy saving measures to domestic consumers in low income areas of Great Britain.  The programme will run until the end of 2012, and will require larger gas and electricity suppliers and electricity generators to meet a carbon emissions reduction target. www.ofgem.gov.uk/Sustainability/Environment/EnergyEff/cesp/Pages/cesp.aspx
14.  Sustainable Pembrokeshire Small Grants Scheme
11.18 This is a local initiative that supports the development of sustainable projects. Funding has been made available by WAG to support the regeneration of local communities and the development of the environment.

11.19 The scheme is administered by the Pembrokeshire Association of Voluntary Services (PAVS), with 'the way we live' strand of the Scheme financially supported by the Park Authority as part of the Sustainable Development Fund (SDF).

11.20 Projects should contribute to sustainable development and fall within any of the following themes:

· The place where we live - Respecting our natural environment and heritage
· The people we live with - Creating a community where opportunities are accessible to all
· The way we communicate - Working to improve communication networks in communities
· The way we live (funded by the SDF) - Developing and testing ways of living in a more sustainable way
11.21 Grants of up to £1,000 may be applied for by voluntary and community groups under any one of the themes of Place, People and Communication

11.22 Under ‘The Way We Live’, grants of up to £1,000 may be applied for. This money can be used for research work, feasibility studies and actual project costs. At least 50% of project costs will be provided to successful schemes. Projects should either be based in the Pembrokeshire Coast National Park or at least have the support and involvement of community interests within the Park. The grant is open to organisations including community groups, as well as individuals and businesses. In the case of individuals and businesses, benefits to the wider community must be shown.
Funding for specific technologies

Biomass and energy crops

11.23 Wood Energy Business Scheme:  This fund is set up by the Welsh Assembly Government and is managed by the Forestry Commission. It provides capital grants to businesses for the harvesting and processing of wood fuel, to assist with the capital costs of equipment purchase and plant installation including items such as wood chippers and drying sheds. The current phase of the Wood Energy Business Scheme (WEBS) runs until 2013, and £7.9 million pounds of European Regional Development Fund (ERDF) funding is available. www.forestry.gov.uk/website/forestry.nsf/byunique/infd-7njg2e 

Further information 

11.24 Current information on available funding streams is available as follows:

· Energy Saving Trust: www.energysavingtrust.org.uk/ 

· Environment Wales: www.environment-wales.org
Department of Energy and Climate Change: www.decc.gov.uk/ 

Annex 1: Landscape sensitivity and guidance for Solar PV development by LCA
This Annex will provide a summary of landscape sensitivity to solar PV development for each landscape character area (LCA) within the Pembrokeshire Coast National Park.   A draft for Consultation of Annex 1 will be published in the Summer of 2011. 

Landscape sensitivity levels and definitions

	Sensitivity Level
	Definition

	High
	Key characteristics of the landscape would be adversely affected by the renewable energy development.  Such development would result in a significant change in character. Likely to be unsuitable for the renewable energy development.

	Moderate-high
	Many of the key characteristics of the landscape would be adversely affected by the renewable energy development.  Such development would result in a noticeable change in character.  There may be some limited opportunity to accommodate the renewable energy development without changing landscape character.  Great care would be needed in locating infrastructure.  

	Moderate
	Some of the key characteristics of the landscape are vulnerable and may be adversely affected by the renewable energy development.  Although the landscape may have some ability to absorb some development, it is likely to cause some change in character.  Care would be needed in locating infrastructure.

	Low-moderate
	Few key characteristics of the landscape would be adversely affected by the renewable energy development.  The landscape is likely to be able to accommodate development without only minor change in character.

	Low
	Key characteristics of the landscape are robust and would not be adversely affected by the renewable energy development.  The landscape is likely to be able accommodate development without a significant change in character.


 Annex 2: Landscape sensitivity and guidance for wind energy development by LCA

This Annex provides a summary of landscape sensitivity to wind energy development for each landscape character area (LCA) within the Pembrokeshire Coast National Park.  LCAs 2, 17 and 23 are excluded as the assessment has focussed on predominantly rural LCAs.  
Landscape sensitivity levels and definitions

	Sensitivity Level
	Definition

	High
	Key characteristics of the landscape would be adversely affected by the renewable energy development.  Such development would result in a significant change in character. Likely to be unsuitable for the renewable energy development.

	Moderate-high
	Many of the key characteristics of the landscape would be adversely affected by the renewable energy development.  Such development would result in a noticeable change in character.  There may be some limited opportunity to accommodate the renewable energy development without changing landscape character.  Great care would be needed in locating infrastructure.  

	Moderate
	Some of the key characteristics of the landscape are vulnerable and may be adversely affected by the renewable energy development.  Although the landscape may have some ability to absorb some development, it is likely to cause some change in character.  Care would be needed in locating infrastructure.

	Low-moderate
	Few key characteristics of the landscape would be adversely affected by the renewable energy development.  The landscape is likely to be able to accommodate development without only minor change in character.

	Low
	Key characteristics of the landscape are robust and would not be adversely affected by the renewable energy development.  The landscape is likely to be able accommodate development without a significant change in character.


 LCA1: Saundersfoot Settled Coast
	Landscape attribute
	Sensitivity

	Overview
	The area is already densely settled, and this indicates that this is landscape already affected by human impact and could therefore, in theory, accommodate additional built elements. However, the prominent undeveloped skylines, relative sense of tranquillity away from urban areas, the area’s rich archaeology, and open views along the coast indicate that this landscape would be sensitive to wind turbine development.

	
	Low
	Low-Moderate
	Moderate
	Moderate-High
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	Key sensitivities
	The key landscape attributes that could be sensitive to any scale of wind turbine development are:

· The open views along the coast, particularly south towards Tenby.

· The relative sense of tranquillity away from the urban areas.

· The prominent undeveloped skylines, especially as viewed from the coast.

· High historical value of industrial features and remains.

· The ecological value of the semi-natural habitats.

· The historic value of the parkland / estate around Hean Castle and Coppet Hall.

· The character and appearance of the Saundersfoot Conservation Area.

	Guidance
	· Locate any wind energy developments away from the most prominent rural skylines and consider the impact of tracks and ancillary buildings. There may be some opportunity for small scale wind turbines within or on the edges of existing urban areas.

· Utilise existing woodlands and the rolling topography to integrate any infrastructure associated with any turbine development into the landscape.

· Ensure that development does not adversely affect the character and appearance of Saundersfoot’s Conservation Area.

· Consider the open views along the coast when siting any wind turbines.

· Ensure the church spire, seen above Monkstone Point, remains the prominent landmark in the view southwards from Amroth towards Tenby and turbines do

· not compete or conflict with this landmark.

· New development within Saundersfoot may provide opportunities for integrating

· renewable energy structures such as wind turbines.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.


LCA3: Caldey Island
	Landscape attribute
	Sensitivity

	Overview
	This landscape’s open aspect would provide great potential to harness wind energy.  However, the high visibility of the island from the mainland, its strong sense of tranquillity, nationally significant archaeological and historic features, along with its high value for biodiversity (including sea bird colonies and cliff top habitats) mean it has an overall high sensitivity to wind turbine developments of any size or scale.  
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	Medium turbines
	
	
	
	
	

	Small turbines
	
	
	
	
	

	Key sensitivities
	The key landscape attributes that make it unsuitable for wind technology development are:  

· Its high visual prominence from the mainland (including the island’s lighthouse) and its flat terrain.

· The small scale character of the island’s landscape.

· Its tranquil and lightly settled character.

· Nationally important archaeological and historic remains, including the island’s medieval priory and the potential of the inter-tidal zone.

· The Conservation Area status of the eastern part of the island.

· Important coastal habitats and species, including sea bird colonies on the cliffs.

	Guidance
	· This area is assessed as having a high sensitivity to any size and scale of wind turbine development, therefore no guidance has been included.




LCA4: Manorbier / Freshwater East

	Landscape attribute
	Sensitivity

	Overview
	Although this LCA contains some development impacting on its otherwise open feel, the presence of an enclosed small-medium scale traditional agricultural landscape, internationally important habitats, and a strong historic sense of place means that it would have an overall moderate-high sensitivity to the development of wind turbines.  
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	Medium turbines
	
	
	
	
	

	Small turbines
	
	
	
	
	

	Key sensitivities
	The key landscape attributes that make it sensitive to wind turbine development are:  

· Its traditional enclosed farmland character with a strong historic sense of place.

· The open skyline with views across the coast and beyond to Caldey Island.

· Presence of internationally important habitats and bird species (e.g. peregrine falcon, chough).

· Wealth of historic and archaeological sites including the preserved manorial landscape of Manorbier (a landscape of outstanding historic importance)

· Two Conservation Areas at Manorbier and Portclew.

	Guidance
	· This LCA is unsuitable for large scale turbines.

· Single or small clusters of small scale turbines are likely to be most appropriate in this relatively small scale, rolling traditional farmed landscape.  There may be opportunity for the single or small groups of medium-scale turbines where sensitively sited, particularly inland. 
· Link any development to existing points of focus in the landscape, such as building clusters or industrial sites.

· Consider the visual impact of tracks and ancillary buildings.  There may be some opportunity for small scale wind turbines (below 25 metres) within or on the edges of existing or new urban development. 

· Utilise existing woodlands, the rolling topography and overgrown hedges to integrate any infrastructure associated with any turbine development into the landscape.

· Site turbines away from the coastal edge so that they do not intrude into coastal views, particularly to Caldey Island and the coastal cliffs to the east.  Consider views to the Preselis when siting any turbine development. 
· Protect the internationally important ecology by locating turbines away from sites of interest.

· Protect historic and archaeological sites including the preserved manorial landscape of Manorbier (a landscape of outstanding historic importance).

· Protect the character and setting of the Conservation Areas at Manorbier and Portclew.

· Ensure that any turbine developments do not detract from the prominent landmarks at Manorbier; its castle, church and dovecote.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  


LCA5: Stackpole 

	Landscape attribute
	Sensitivity

	Overview
	This LCA’s nationally important cultural and historic designed landscape, its enclosed and confined character, the outstanding ecological importance of its diverse habitats, its lack of built forms and the presence of important buried archaeology, make it highly sensitive to wind turbine developments.  It is therefore assessed as having an overall high sensitivity to this form of renewable energy development.  
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	Key sensitivities
	The key landscape attributes that make it sensitive to wind turbine development are:  

· The strong historic sense of place.

· The tranquil nature of the area.

· Enclosed, intimate valley landscape 

· Diverse habitats of international importance.

· The nationally important historic and archaeological features.

· Scenic beaches with strong cultural presence.

· The presence of breeding sea bird colonies on the cliffs.

	Guidance
	· This LCA is unsuitable for large and medium scale turbines.

· Single small scale turbines are likely to be most appropriate in this enclosed and intimate landscape.

· Link any development to existing points of focus in the landscape, such as building clusters.

· Utilise existing woodlands and the steep valley sides to integrate any infrastructure associated with any turbine development into the landscape.

· Protect the strong historic character of the Stackpole Estate and ensure the location of any turbines does not detract from this. 

· Site turbines away from the coastal edge and outside of views to and from the beaches at Broad Haven and Barafundel Bay.

· Protect the internationally important ecology, including breeding bird sites.

· Protect historic and archaeological sites including the character and setting of the designed Stackpole Estate and the wealth of archaeological features associated with Stackpole Warren. 

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  


LCA6: Castlemartin / Merrion Ranges

	Landscape attribute
	Sensitivity

	Overview
	The large scale of the landscape, the presence of military structures on the skyline, and the intrusive sound of gunfire in an otherwise tranquil landscape could indicate that this landscape might be able to accommodate additional man-made structures such as wind turbines.  However, its open and wild landscape character, sense of relative remoteness, unsettled nature, long views along the coast, strong archaeological interest and the presence of important habitats supporting a range of wildlife species all pose constraints to the development of turbines and their associated infrastructure.
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	Low-Moderate
	Moderate
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	Small turbines
	
	
	
	
	

	Key sensitivities
	The key landscape attributes that could be sensitive to wind turbine development of any scale are:

· Its wild landscape character, with a sense of relative remoteness. 

· Its open and exposed character with long views across the coast.

· Its largely undeveloped character.

· The ridgetop skyline of prominent lines of church towers and spires. 

· The presence of nationally important historic and archaeological sites.

· Valued coastal habitats and species, including coastal grassland and heathland.

	Guidance
	· The majority of this LCA is unsuitable for large or medium scale turbines.  However, they could be used as a screen from adjacent oil refineries to the north at Rhoscrowther. Therefore single or small clusters of medium or large turbines may be appropriately located north of Neath at the LCA’s north-eastern boundary.     

· Site turbines well away from the coastal edge to conserve the open views along the coast and the naturalistic character of the coastal edge.

· Turbines would be most appropriately sited alongside existing built development (e.g. adjacent to buildings).

· Ensure turbines do not compete with the church towers and spires as landmarks on the skyline. 

· Protect the internationally important coastal ecology, including semi-natural habitats and breeding bird sites and feeding areas.

· Protect historic and archaeological sites from infrastructure associated with turbines.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  


LCA 7: Angle Peninsula

	Landscape attribute
	Sensitivity

	Overview
	The small scale field patterns, open undeveloped skylines, important coastal views, strong historic sense of place and the presence of important archaeological features and wildlife habitats all pose constraints to the development of turbines and their associated infrastructure.
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	Key sensitivities
	The key landscape attributes that could be sensitive to wind turbine development of any scale are:

· Its exposed and undeveloped skyline, with sensitive coastal views, including to St Ann’s Head.

· The small scale of the landscape with a strong sense of tranquillity.

· The outstanding historical and cultural value including presence of nationally important historic and archaeological sites, including the Milford Haven Waterway and Angle Conservation Area.

· Valued estuarine habitats and species, including overwintering wildfowl and waders.

	Guidance
	· The majority of this LCA is unsuitable for large or medium scale turbines.  However, they could be used as a screen from adjacent industry to the east.  Therefore single or small clusters of medium or large turbines may be appropriately located around the Sawdern area along the LCA’s eastern boundary.    

· There may be limited opportunity for single or small clusters of small scale turbines only on brownfield land close to the existing developed areas and built features, as long as they are sited sensitively following the guidance below.

· Site turbines away from the undeveloped coastal edge to protect coastal views, including to St Ann’s Head.

· Site well away from the planned Medieval village of Angle. 

· Ensure traditional agricultural field patterns with hedges and hedgebanks are not affected. 

· Protect valued habitats and species, including Angle Bay for its overwintering bird species.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.   


LCA8: Freshwater West / Brownslade Burrows

	Landscape attribute
	Sensitivity

	Overview
	This LCA’s remote and undeveloped character,  and the presence of a rare dune system and nationally important wildlife habitats, indicates that this LCA has a high sensitivity to any scale of wind turbine.
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	Key sensitivities
	The landscape attributes that will be sensitive to turbine  development of any scale are:

· Its remote and undeveloped character.

· Rare dune system.

· Diverse semi-natural habitats supporting a range of important plant and animal species.

· Historic and archaeological sites, including Iron Age hillforts.

	Guidance
	· This LCA is unsuitable for large scale turbines due to its open and exposed, undeveloped character.  

· Single or small clusters of small scale turbines are likely to be most appropriate in this exposed and undeveloped landscape.

· Site turbines away from the coastal edge to protect views, and the important relationship between land and sea.

· Protect historic and archaeological sites and their setting, including military structures and Iron Age hillforts.

· Protect valued habitats and species.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  


LCA 9: Marloes 

	Landscape attribute
	Sensitivity

	Overview
	The undeveloped skylines, sparse settlement, predominantly rural character, inter-visibility with off-shore islands, and strong cultural heritage and valued wildlife habitats indicate that this LCA has a high sensitivity to large and medium scale turbines and a moderate-high sensitivity to small-scale turbines.  
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	Key sensitivities
	Landscape attributes that are sensitive to turbine development are:

· Its strong sense of rural tranquillity and undeveloped skylines.

· Coastal views, including to and from Skomer and Stockholm islands.

· Strong sense of tranquillity and relative remoteness, particularly at St Ann’s Head.

· Lighthouses that form landmarks on an otherwise open skyline.

· Heathland and shoreline habitats of international importance supporting species such as peregrine falcon and grey seal.

· Important historic features and cultural landscapes, including prehistoric sites and the Milford Haven Waterway.

	Guidance
	· This LCA is unsuitable for large or medium scale turbines.  

· There may be limited opportunity for single or small clusters of small scale turbines close to existing built elements (such as farm buildings), as long as they are sited sensitively following the guidance below.

· Site turbines away from the coastal edge to protect views, and the important relationship between land and sea.

· Do not locate turbines on St Ann’s Head, or where they may affect the sense of relative remoteness at St Ann’s Head.
· Consider views to and from the offshore islands, St Bride’s Bay and the Angle Peninsular.
· Ensure turbines do not compete with, or detract from, lighthouses as landmarks on the skyline.

· Ensure ancillary development is well integrated into the landscape.

· Protect historic and archaeological sites and their setting, including prehistoric sites and monuments, and medieval features. 

· Avoid affecting any heathland and shoreline habitats and protect valued habitats and species.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  


LCA 10: Skomer and Stockholm

	Landscape attribute
	Sensitivity

	Overview
	The islands’ open aspect would provide great potential to harness wind energy.  However, their high visibility from the mainland, open skylines, defining wilderness qualities, internationally significant archaeological and historic features, internationally important natural heritage and lack of human disturbance mean they have a high sensitivity to wind turbine developments of any size or scale.  
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	Key sensitivities
	The key landscape attributes that are sensitive to  wind turbines are:  

· Open and exposed character with panoramic sea views.

· Strong wilderness qualities.

· High visibility in views from most of the local mainland.

· Absence of human disturbance.

· Internationally important colonies of sea birds and natural habitats.

· Internationally significant archaeological remains, including prehistoric agricultural and settlement features.

· Constant relationship between the islands and the sea.

	Guidance
	· This area is assessed as having a high sensitivity to any size and scale of wind turbine development, therefore no guidance has been included.

· 


LCA 11: Herbrandston

	Landscape attribute
	Sensitivity

	Overview
	The dominating presence of industry on land in and immediately adjacent to this LCA indicate that it could accommodate additional man-made structures on the skyline.  However, the landscape’s peaceful, rural qualities, its lightly settled character, its outstanding historic and cultural heritage and valued estuarine habitats all increase sensitivity to the development of turbines. 
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	Key sensitivities
	The landscape attributes that are sensitive to turbine development are:

· Its peaceful, agricultural character.

· Valued estuarine habitats along Sandy Haven Pill and Milford Haven.

· Important historic features and cultural landscapes, including structures associated with the Milford Haven Waterway Registered Landscape of Outstanding Historic Interest in Wales. 

· Views from St Ishmael’s across Sandy Haven Pill and views across the Milford Haven Waterway.

	Guidance
	· This LCA is unsuitable for large scale turbines.  

· There may be limited opportunity for medium or large (under 100m) scale turbines on brownfield land close to existing industrial areas in the east (where they may form a new point of focus), as long as they are sited sensitively following the guidance below.
· There may be opportunities for single or small groups of small-scale turbines sited within or adjacent to existing or new building clusters in the LCA. 
· Site turbines away from important estuarine habitats.

· Ensure development does not adversely affect the setting of the nationally significant historical sites.
· Particularly consider how any development appears in views from and to Sandy Haven Pill. Great Castle and St Ann’s Head (LCA 9) and across the Milford Haven Waterway towards the Angle Peninsular (LCA 7). 
· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development, for example restoration or rehabilitation of traditional field boundary hedgebanks.  


LCA12: St Bride’s Bay


	Landscape attribute
	Sensitivity

	Overview
	Although this is a large scale landscape, the open skylines, the remote and undeveloped coastal edge, and presence of historical and archaeological features all pose constraints to development of wind turbines.  
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	Key sensitivities
	The key landscape attributes that could be sensitive to wind turbine development of any scale are:

· The strong relationship between land and coast and the constant sight and sound of the sea.
· The views across St. Brides Bay and along the undeveloped coastline.
· The sense of remoteness/ tranquillity associated with the higher ground and the cobble beach at Newgale Sands.
· Landscapes of high ecological value.

	Guidance
	· Avoid siting turbines on the undeveloped coastline within views across St. Brides Bay. 

· Avoid siting turbines in the most tranquil areas i.e. on the higher ground and the cobble beach of Newgale Sands.
· Consider views to and from the Marloes coast, St David’s headland and the off-shore islands.
· Protect habitats of high ecological value.

· Protect historical and archaeological features and the relationship with their surrounding landscape, including prehistoric sites and monuments. 

· There may be some limited opportunity for small scale single turbines in areas of the rolling farmed landscape, associated with existing buildings, for example farm buildings.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  



LCA13: Brandy Brook

	Landscape attribute
	Sensitivity

	Overview
	The presence of the main A487 cutting across the west of this LCA introduces a human form which could indicate the landscape could accommodate further man-made structures.  In addition, the woodland and vegetation cover may indicate some structures could be hidden from view.  However, its small scale, strong sense of peace and tranquillity, strong visual relationship with Roch Castle, valued river habitats and species and archaeological remains all pose constraints to the development of wind turbines.
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	Key sensitivities
	The main landscape attributes that would be sensitive to wind turbine developments are:

· Its small scale, intimate character.

· The relative sense of tranquillity and peacefulness.

· Strong visual relationship with Roch Castle as a prominent skyline feature.

· Views to sea from hilltops.

· Valued riparian habitats supporting species such as the otter.

· Important prehistoric remains.

	Guidance
	· Large scale turbines would not be appropriate in this landscape due to its small scale and tranquil character.

· Single or small clusters of small scale turbines are likely to be most appropriate where sensitively sited – e.g. near existing building clusters.

· Ensure that Roch Castle remains the dominant skyline feature, making sure that the siting of turbines does not conflict with this local landmark.  

· Use the area’s woodlands to provide screening against any turbines or related infrastructure.

· Maintain coastal views to and from St David’s Headland and St Bride’s Bay.
· Protect the area’s valued semi-natural habitats and archaeological remains when considering the location of turbines and infrastructure.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  


LCA 14: Solva Valley

	Landscape attribute
	Sensitivity

	Overview
	The area’s industrial past, presence of built features/ buildings and high woodland cover indicate that this LCA could accommodate well sited man-made structures.  However, its small scale, tranquil character, Solva’s strong historic sense of place, the presence of an outstanding historic and archaeological heritage, and the presence of valued habitats and species all increase sensitivity to the development of wind turbines.
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	Moderate-High
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	Overall sensitivity
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	Medium turbines
	
	
	
	
	

	Small turbines
	
	
	
	
	

	Key sensitivities
	Landscape attributes that are particularly  sensitive to wind turbine development are:

· The small scale, intimate character of the valley landscape and its relative sense of tranquillity.

· Solva’s historic sense of place and special historic, cultural and architectural interest (as recognised by its Conservation Area status).

· The strong link between the harbour at Solva and the coast.

· Outstanding historic and archaeological features, particularly lime kilns by Solva harbour.

· Internationally important heathland habitats along the valley floor supporting priority species such as the peregrine falcon and chough.

	Guidance
	· Large or medium scale turbines would not be appropriate in this landscape due to its small scale.

· There may be limited opportunity for single small scale turbines as long as they are sensitively sited and take account of the guidance below.

· Only site small scale turbines in areas where they can relate to existing buildings or built structures in the landscape.

· Use the area’s woodlands to provide screening for related infrastructure.

· Protect the area’s valued heathland habitats and species they support.

· Do not allow the location of turbines and associated infrastructure to affect the character and setting of the Conservation Areas within the village and valley.

· Ensure turbines do not affect Solva’s historic sense of place and special historic, cultural and architectural interest (as recognised by its Conservation Area status). 

· Protect the importance of historic and archaeological features, for example the lime kilns at Solva.
· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  


LCA 15: Dowrog & Tretio Commons

	Landscape attribute
	Sensitivity

	Overview
	This landscape’s large scale, presence of man-made features (airfield and main road) and lack of prominent skylines within the LCA indicate that this landscape may be able to accommodate well sited built features, such as wind turbines.  However, its relative sense of tranquillity,inter-visibility with the Carn Llidi mountains and St David’s, outstanding historic and cultural significance, and presence of highly valued semi-natural habitats all increase sensitivity to this form of renewable energy development. 
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	Key sensitivities
	The main landscape attributes that would be sensitive to wind turbine developments are:

· Its open, undeveloped skylines and inter-visibility with the Carn Llidi mountains.

· The strong rural and relative sense of tranquillity, particularly away from the main road through the LCA.

· The large areas of unenclosed common land with internationally valued heathland habitats.

· Outstanding historic and cultural interest, particularly the prehistoric sites and early Christian monuments, linking to the wider St David’s Headland & Ramsey Island Registered Historic Landscape, and the Caerfarchell Conservation Area. 



	Guidance
	· Large and medium scale turbines would not be appropriate in this open landscape due to its inter- visibility with surrounding areas.

· There may be limited opportunity for single small scale turbines as long as they are sensitively sited and take account the guidance below.

· Only site single small scale turbines in areas where they can relate to existing buildings or built structures in the landscape.

· Consider views from the  Carn Llidi mountains and St David’s headland when siting small turbines  

· Protect areas of greatest tranquillity (there may be some opportunity to site small turbines close to the main road).

· Ensure turbines and infrastructure do not affect the area’s valued heathland habitats and commons.

· Ensure that turbine development does not affect the character and setting of the Caerfarchell Conservation Area.

· Ensure that turbine development does not affect the prehistoric significance of this landscape or the value of the St David’s Headland & Ramsey Island Registered Historic Landscape.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  


LCA16: Carn Llidi

	Landscape attribute
	Sensitivity

	Overview
	The distinctive open rocky skylines, strong feeling of remoteness with little human disturbance, and the wealth of outstanding archaeology and internationally important habitats all pose serious constraints to this type of renewable energy development.
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	Key sensitivities
	Landscape attributes that make it unsuitable for wind turbines are:

· Its distinctive open, rocky skylines and inter-visibility with lower land including St David’s and the Dowrog and Tretio Commons

· Its strong sense of tranquillity and remoteness, with little human development.

· Its nationally important archaeology, displaying thousands of years of use and settlement (recognised as part of the St. David’s Headland and Ramsey Island Registered Landscape of Outstanding Historical Interest in Wales). 

· Its internationally important heathland and maritime habitats.

	Guidance
	· This area is assessed as having a high sensitivity to any size and scale of wind turbine development, therefore no guidance has been included.




LCA18: St David’s Headland

	Landscape attribute
	Sensitivity

	Overview
	This landscape’s rural remote character, open and undeveloped skylines, extensive coastal views, wealth of outstanding archaeology and internationally important habitats all pose serious constraints to this type of renewable energy development.  However, inland cultivated areas are a little less sensitive. 

	
	Low
	Low-Moderate
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	Moderate-High
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	Small turbines
	
	
	
	
	

	Key sensitivities
	The main landscape attributes that would be sensitive to wind turbine developments are:

· Its peaceful, rural character with few built intrusions, particularly along the coast and on the headland.

· Its open, undeveloped skylines, with St David’s Cathedral a prominent local landmark.

· The extensive unspoilt coastal views, including those to and from Ramsey Island.

· Its outstanding historic and cultural value, including prehistoric features such as the Clegyr Boia Neolithic settlement and early Christian sites.  

· The presence of internationally important heathland, grassland and wetland habitats.

	Guidance
	· Large and medium scale turbines would not be appropriate in this open landscape.

· There may be limited opportunity for single small scale turbines as long as they are sensitively sited and take account the guidance below.

· Only site single small scale turbines in areas where they can relate to existing buildings or built structures in the landscape, preferably on brownfield sites and well away from the coastal edge.

· Maintain the open views along the coast and to Ramsey Island, Carn Llidi, St Bride’s Bay and south to the Marloes Coast – consider views from these landscapes when siting turbines.
· Ensure St David’s Cathedral remains prominent on the skyline, and that the siting of turbines does not conflict with this important local landmark. 

· Ensure small turbines and any associated infrastructure do not affect the area’s valued heathland and wetland habitats.

· Ensure small turbines and any associated infrastructure do not affect the area’s archaeology, including the Clegyr Boia Neolithic settlement. 

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  


LCA19: Ramsey Island

	Landscape attribute
	Sensitivity

	Overview
	This landscape’s open aspect and exposed character would provide great potential to harness wind energy.  However, its pervading sense of wildness, spectacular natural heritage, high visibility of the island from the mainland,  lack of human disturbance and internationally significant archaeological and historic features, along with its high value for nature conservation all pose severe constraints to the development of wind turbines.
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	Key sensitivities
	The key landscape attributes that make it unsuitable for wind turbines are:  

· Its pervading sense of wildness, spectacular natural heritage and lack of human disturbance/settlement.

· Its high visual prominence from the mainland, and open, undeveloped skylines. 

· The presence of internationally important archaeological and historic remains, including the Medieval chapel and prehistoric round barrows.

· Its highly valued wildlife habitats, including heathland and maritime cliffs, along with the presence of sea bird colonies.

	Guidance
	· This LCA is assessed as being unsuitable for any size of scale of wind turbine development; therefore no guidance has been included.




LCA20: Trefin 

	Landscape attribute
	Sensitivity

	Overview
	This landscape’s large scale, open aspect, settled character, and past industrial activity may indicate that features such as wind turbines may be accommodated within the LCA if sensitively sited.  However, its open undeveloped skylines, extensive coastal views, relative sense of remoteness on the coastal edge, highly valued coastal and heathland habitats, and presence of nationally important archaeological and historic sites all increase sensitivity to wind turbines. 
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	Key sensitivities
	Landscape attributes that are particularly sensitive to wind turbines are:

· Its large scale, open aspect and undeveloped skylines.

· The extensive views along the coast.

· The area’s strong relative sense of remoteness, particularly on the coastal edge.

· The wealth of nationally important archaeological sites, particularly related to the area’s industrial heritage such as lime kilns and the famous Blue Lagoon quarry.

· The character of the Conservation Areas at Trefin and Porthgain. 

· Its highly valued habitats, particularly along the coastal cliffs and the areas of lowland heathland.

	Guidance
	· Large and medium scale turbines would not be appropriate in this landscape.

· There may be limited opportunity for single or small clusters of small scale turbines as long as they are sensitively sited and take account the guidance below.

· Only site small scale turbines in areas where they can relate to existing buildings or built structures in the landscape,..

· Maintain open views along the coastline by siting turbines and related infrastructure away from the coastal edge.  Protect views to this coastline from the inland LCAs (15 and 16) by sensitively siting turbines.
· Ensure turbines and related infrastructure do not affect the area’s valued heathland and cliff-top habitats. .

· Ensure turbines do not adversely affect the character or setting of the Conservation Areas at Trefin and Porthgain.

· Ensure turbines do not adversely affect the area’s valued historic and archaeological features, including lime kilns and other features linked to its industrial heritage.   

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  



LCA21: Pen Caer / Strumble Head 

	Landscape attribute
	Sensitivity

	Overview
	This landscape’s open aspect would make it well suited for harnessing wind energy.  However, its open, undeveloped skylines, extensive coastal views, strong sense of tranquillity and remoteness, valued habitats and species, and the presence of nationally important archaeological and historic sites all pose constraints to the development of turbines. 
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	Key sensitivities
	Landscape attributes that are particularly sensitive to the development of wind turbines are:

· The undeveloped and characterful skylines of jagged coastal cliffs and rocky hill summits.

· The landmarks of Strumble Head lighthouse and Iron Age hillfort at Garn Fawr .

· The extensive views along the coast and intervisibility with the Preseli Hills.

· The strong sense of tranquillity and remoteness, with sparse settlement and lack of intrusive development. 

· The presence of nationally important archaeological sites, including the prominent hill forts at Garn Fawr and Garn Fechen and early Christian sites. 

· Its valued habitats, particularly along the coastal cliffs and the open hill summits.

	Guidance
	· Large and medium scale turbines would not be appropriate in this landscape.

· There may be limited opportunity for small scale turbines as long as they are sensitively sited and take account the guidance below.

· Only site small scale turbines in areas where they can relate to existing buildings or built structures in the landscape, preferably on brownfield sites or adjacent to existing farm buildings, and well away from the coastal edge.

· Ensure turbines do not affect the undeveloped and characterful skylines of jagged coastal cliffs and rocky hill summits.

· Consider views to and from the Preseli Mountains in the east when siting any turbines. 

· Ensure turbines do not conflict with important land mark features, namely the hillforts on Garn Fawr and Garn Fechen, and the lighthouse on Stumble Head. 

· Ensure turbines and related infrastructure do not affect the area’s valued heathland and cliff-top habitats or the area’s valued historic and archaeological features, particularly its prehistoric and early Christian sites and monuments.  

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  



LCA22: Mynydd Carnigli 

	Landscape attribute
	Sensitivity

	Overview
	This landscape’s distinctive rocky and undeveloped skylines, strong sense of tranquillity and remoteness, internationally valued habitats, and nationally important archaeological and historic sites indicate that this LCA has a high sensitivity to any scale of wind turbine development.  
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	Key sensitivities
	Landscape attributes that are particularly sensitive to the development of wind turbines are:

· Its undeveloped skylines with distinctive rock formations and Iron Age hillfort, which are dominant features when viewed from the surrounding landscape.

· The intervisibity of the area with the coast and the Preseli Hills.

· Its strong sense of tranquillity and remoteness and relative inaccessibility.

· Its sparse settlement and lack of intrusive development. 

· The presence of nationally important archaeological sites, including the prominent hill forts at Garn Fawr and Garn Fechen and early Christian sites. 

· Its valued habitats (including open moorland and heathland), particularly along the coastal cliffs and the open hill summits.

	Guidance
	· This area is assessed as having a high sensitivity to any size and scale of wind turbine development, therefore no guidance has been included.



LCA24: Dinas Head 

	Landscape attribute
	Sensitivity

	Overview
	Although this landscape has a large scale landform and settled character, its relative sense of tranquillity, open undeveloped skyline, coastal views and valued prehistoric archaeology all present sensitivities to this form of renewable energy development.   
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	Key sensitivities
	Landscape attributes that are particularly sensitive to wind turbines are:

· The prominent headland of Dinas Head and the rocky coastline, visible in many views from within the LCA.

· The relative sense of tranquillity away from the A487 road.

· The scattered, traditional settlement pattern.

· The distinctive views to, and inter-visibility with. Mynydd Carningli and the Preseli Hills.

· Nationally valued prehistoric remains including Carrig y Gof chambered tomb, as part of the Newport and Carningli Registered Landscape of Special Historic Interest.

	Guidance
	· Large and medium scale turbines would not be appropriate in this landscape.

· There may be limited opportunity for single small scale turbines as long as they are sensitively sited and take account the guidance below.

· Only site single small scale turbines in areas where they can relate to existing buildings or built structures in the landscape, preferably on brownfield sites or adjacent to existing farm buildings, and well away from the coastal edge.

· Ensure turbines do not affect the characteristic undeveloped skylines of rocky coastal cliffs and the distinctive feature of Dinas Head.  Do not site any turbines on Dinas Head.
· Consider views to and from the Preseli Mountains and Mynydd Carningli when siting any turbines. 

· Ensure turbines and related infrastructure do not affect the area’s prehistoric remains within the Newport and Carningli Registered Landscape of Special Historic Interest, particularly Cerrig y Gof Neolithic tomb. 

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  




LCA25: Cemaes Head 

	Landscape attribute
	Sensitivity

	Overview
	Although this landscape has a large scale landform, its relative sense of tranquillity, open undeveloped skylines, coastal views and valued prehistoric archaeology all present sensitivities to this form of renewable energy development.   
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	Key sensitivities
	The landscape attributes that would be particularly sensitive to the development of wind turbines are:

· The landscape’s sparse settlement pattern, lack of visible development and strong sense of tranquillity.

· Its open, undeveloped skylines including distinctive burial mounds and tumuli on the high outcrop of Crugiau Cemmaes.

· The open and exposed coastal edge and important coastal views.

· Inter-visibility with the adjacent Mynydd Carningli and Mynydd Preseli.

· The presence of nationally valued prehistoric remains including burial mounds and tumuli on the high outcrop of Crugiau Cemmaes.

	Guidance
	· Large and medium scale turbines would not be appropriate in this landscape.

· There may be limited opportunity for single or small clusters of small scale turbines as long as they are sensitively sited and take account the guidance below.

· Only site small scale turbines in areas where they can relate to existing buildings or built structures in the landscape, e.g. adjacent to existing farm buildings, and well away from the coastal edge.

· Take advantage of the screening effects of the area’s woodlands and hedgerows when locating wind turbine infrastructure.

· Ensure turbines do not affect the undeveloped skylines of the high coastal cliffs or skylines as seen along the coast.

· Consider views to and from Mynydd Preseli and Mynydd Carningli when siting any turbines. 

· Ensure turbines and related infrastructure do not affect the area’s prehistoric remains including burial mounds and tumuli on the high outcrop of Crugiau Cemmaes.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  




LCA26: Cwm Gwaun / Afon Nyfer 

	Landscape attribute
	Sensitivity

	Overview
	The small and intimate scale of the valleys, high levels of tranquillity, sparse settlement, and the presence of valued semi-natural habitats and historic sites all pose constraints to this form of renewable energy development. 
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	Key sensitivities
	Landscape attributes that are particularly sensitive to the development of wind turbines are:

· The small scale and intimate character of the valley landscapes.

· The landscape’s sparse settlement pattern, lack of recent development and sense of tranquillity.

· Its wooded, undeveloped skylines and views to the adjacent uplands of Mynydd Carningli and Mynydd Preseli.

· Valued woodland and meadow habitats, particularly in the Cwm Gwaun valley.

· The landscape’s nationally significant archaeology, including Iron Age hillforts and Neolithic tombs around Nevern.

	Guidance
	· Large or medium scale turbines would not be appropriate in this landscape.

· There may be limited opportunity for small scale turbines as long as they are sensitively sited and take account the guidance below.

· Only site small scale turbines in areas where they can relate to existing buildings or built structures in the landscape, preferably on brownfield sites or adjacent to existing buildings.

· Take advantage of the screening effect of the area’s woodlands and overgrown hedges when locating any infrastructure associated with small scale turbines.

· Ensure turbines do not affect the undeveloped skylines of the valleys, or views to the adjacent Mynydd Preseli and Mynydd Carningli.

· Ensure turbines and related infrastructure do not affect the area’s historic and archaeological features, particularly Iron Age hillforts on the valley ridges and Neolithic tombs around Nevern. 

· Ensure turbines and related infrastructure do not affect the area’s internationally designated sites for nature conservation interest and do not result in any woodland loss.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  




LCA27: Mynydd Preseli

	Landscape attribute
	Sensitivity

	Overview
	This landscape’s conspicuous landform, undeveloped skylines, absence of settlement and built development, and nationally valued prehistoric remains all pose significant constraints to the development of wind turbines. 
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	Key sensitivities
	The landscape attributes that would be particularly sensitive to the development of wind turbines are:

· Its open moorland character with an overriding sense of tranquillity and remoteness.

· The lack of development and woodland cover.

· The strong visual prominence of the hills in the wider landscape of northern Pembrokeshire.

· The extensive views to the coast and across the surrounding landscapes. 

· Its nationally valued archaeological resource, particularly the breadth and range of prehistoric remains.

	Guidance
	· This landscape would be highly sensitive to the development of all sizes and scales of turbine.  There may be limited potential for small scale turbines, providing the guidance below is followed.  

· Only site small scale turbines in areas where they can relate to existing buildings or built structures in the landscape, preferably adjacent to existing farm buildings.

· Take advantage of the screening effects of the area’s plantations when locating wind turbine infrastructure.

· Ensure turbines do not affect the undeveloped skylines and views across the surrounding landscape towards the coast. 

· Do not site turbines in prominent positions which could be visible from surrounding areas. 

· Ensure turbines and related infrastructure does not affect the area’s prehistoric remains within the Preseli Registered Landscape of Outstanding Historic Interest in Wales.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  




LCA28: Daugleddau

	Landscape attribute
	Sensitivity

	Overview
	Although there are signs of former industry (small scale mining industry and limestone quarrying), this landscape’s sheltered and intimate rural character, undeveloped skylines, great sense of tranquillity, characterful views across the river, and semi-natural habitats  present sensitivities to this form of renewable energy development.   
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	Key sensitivities
	The landscape attributes that would be particularly sensitive to the development of wind turbines are:

· The landscape’s lightly settled character and high levels of tranquillity.

· Its intimate and enclosed landscape character with strong historic sense of place.

· Its undeveloped, wooded skylines.

· The presence of historic features including Bronze Age barrows, Iron Age hillforts and parkland.

· The presence of valued semi-natural habitats.

	Guidance
	· Large and medium scale turbines would not be appropriate in this landscape.

· There may be limited opportunity for small scale turbines as long as they are sensitively sited and take account the guidance below.

· Only site small scale turbines in areas where they can relate to existing buildings or built structures in the landscape, preferably on brownfield sites or adjacent to existing farm buildings, and away from the estuary edges.

· Take advantage of the screening effect of the area’s woodlands when locating wind turbine infrastructure.

· Ensure turbines do not adversely affect the characterful views from shoreline settlements across and along the river. 

· Ensure turbines and related infrastructure does not affect the area’s prehistoric remains – including the including Bronze Age barrows and Iron Age hillforts. 

· Ensure turbines and related infrastructure does not affect the area’s valued semi-natural habitats.

· Seek opportunities to achieve wider landscape management objectives identified in the Pembrokeshire Coast National Park Landscape Character Assessment Study in association with any proposed development.  




This Supplementary Planning Guidance was prepared on behalf of the Pembrokeshire Coast National Park Authority by 
Land Use Consultants.  

www.landuse.co.uk
Pembrokeshire Coast National Park Local Development Plan - Policy 33: Renewable Energy


Small scale renewable energy schemes will be considered favourably, subject to there being no over-riding environmental and amenity considerations. 


Medium scale schemes also offer some potential and will be permitted subject to the same considerations.  Large scale renewable energy schemes will only be permitted where they do not compromise the special qualities* of the National Park.  Where there are other renewable energy schemes already in operation in the area, cumulative impacts will be an important consideration.


Onshore connections to off shore renewable energy generators will also be permitted subject to there being no over-riding environmental and amenity considerations.  Developers requiring an undeveloped coastal location for onshore connections to offshore renewable energy installations will need to clearly justify this need  in relation to Policy 8i)  with the least obtrusive approach to design being taken.    


Reasoned justification


The renewable energy policy is supported by a Renewable Energy Assessment, which maps:


a) The technical potential for renewables


b) the potential environmental and socio-economic constraints


c) Taking account of a) and b) the resultant potential opportunities for renewable energy


Guidance is also provided on assessing renewable proposals. Likely contributions for renewable energy and carbon emissions are also set out and have been incorporated in the Monitoring section of the Local Development Plan.


In terms of potential for renewables, the Renewable Energy Assessment advises:


a) On biomass heat/power installations small scale (100kW – 300kW) and medium scale(10MW - 40MW) proposals are more likely to be appropriate


b) Similarly small scale anaerobic digestion plants within a complex of buildings are most likely to be acceptable for appropriate wastes (10kW).


c) The only realistic option for hydro power is micro schemes (<100kW).


d) The potential for ground and water source heat pumps exists throughout the Park area with the exception of air source heat pumps where there will be locational restrictions due to noise and visual impact.


e) There is very significant potential for the future development of solar hot water in the National Park.


f) On wind energy developments: There is potential for small scale proposals (10kW-50kW) and to a lesser degree medium scale proposals (50kW-330kW). Finally, there are extremely limited opportunities for larger scale proposals (>330kW – 3MW).


There is also potential for offshore renewable energy developments which will have landward implications. As an exception to Policy 8i) the National Park Authority accepts that technically feasible routes for onshore connections may not be available only on the developed coast.


Innovative design solutions can often overcome the adverse impacts of normally incongruous development in such a sensitive landscape. Consideration of environmental impacts will include designated sites, such as Natura 2000 sites and undesignated sites.
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Pembrokeshire Coast National Park Local Development Plan: 


Policy 8: Special Qualities


The special qualities of the Pembrokeshire Coast National Park will be protected and enhanced.  The priorities will be to ensure that:


The sense of remoteness and tranquillity is not lost and is wherever possible enhanced.


The identity and character of towns and villages is not lost through coalescence and ribboning of development or through the poor design and layout of development. The identification of Green Wedges will assist in achieving this priority.


The pattern and diversity of the landscape is protected and enhanced.


The historic environment is protected and where possible enhanced


Development restores or wherever possible enhances the National Park’s ecosystems. The protection of links between sites or the creation of links where sites have become isolated is of particular importance. 


Development which would damage or destroy Geological Conservation


Review sites or any other important geological resource is not permitted.


Local biodiversity action plan species and habitats are protected for their amenity, landscape and biodiversity value – see Policy 11.


The Welsh language remains an important component in the social, cultural and economic life of many communities in the Park.


Development of the undeveloped coast is avoided and sites within stretches of the developed coast are protected for uses that need a coastal location.
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The Welsh Assembly Government’s national policy on National Parks states� the following: 


The Welsh National Parks are protected landscapes of international importance which capture much of what is distinct and special about rural Wales, environmentally and culturally... They are places where sustainable development is promoted for the benefit of the environment, the economy and for Park communities. They are places that experiment with new approaches in sustainable development and environmental conservation, providing exemplars of best practice for wider Wales, and helping to shape and lead future rural policy and practice.
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