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	KENT DOWNS AONB


LARGE SCALE WIND TURBINES (500kW: 65m in height to blade tip – 3MW: 125m to tip)

	Description of Technology
	Cost/ Ease of Application
	Key Landscape Considerations

	Large scale wind turbines are substantial vertical structures which can often be highly visible in the landscape.  They can range from approximately 65m in height to blade tip (500kW turbine) to up to 125m to tip (> 400 feet) (3MW turbine). Wind energy developments are unique, in relation to other tall structures, in that they introduce a source of movement into the landscape.  They can be deployed singly, in small clusters (2-5 turbines), or in larger groups as wind farms (typically five or more turbines). The turbine itself consists of the tower, hub, blades, nacelle (which contains the generator and gearboxes) and a transformer which can be housed either inside the nacelle or at the base of the tower.  The infrastructure required for large scale wind turbine developments includes:  
	Large scale wind turbines, whether an individual, cluster or wind farm are typically developed by commercial wind farm developers. A single large-scale wind power turbine can cost in the region of £800,000 - £1.5 million depending on it’s size, excluding infrastructure costs.  Despite the high capital costs, on a site with good windspeeds, large scale wind turbines are one of the most economically viable forms of renewable energy due to the support given to wind through the Renewables Obligation

	The dramatic and diverse topography of the Kent Downs is based on well-defined and contrasting geological features. Impressive south facing scarps of chalk and greensand; expansive open plateaux; and dramatic white cliffs and foreshore offer breathtaking, long distance panoramas across open countryside, estuaries, towns and the sea.  In contrast steep sided river valleys and scalloped and hidden dry valleys provide more intimate and enclosed vistas. 

Reflecting these characteristics key objectives for the AONB are to
· Retain the characteristic downland landform, especially the dramatic south-facing scarp and coastal cliffs, uninterrupted by development, with open expansive views and a natural skyline
· Strengthen the remote and tranquil qualities of the Kent Downs, devoid of built intrusions

· Remove unsightly development and infrastructure that impact on the beauty and tranquil qualities of the Downs.
The most visually prominent aspect of a wind turbine development is the wind turbines themselves.  But ancillary developments may also be visually significant including the access roads, electrical substation, pylons and potential control building, turbine noise could have an important negative effect on tranquillity in the Kent Downs.
Reflecting the objectives for the AONB, the landscape is likely to be highly sensitive to large-scale wind turbine developments (that is involving one or more turbines over 65m in height) as their sheer scale will conflict with the objectives identified above.
It is unlikely that any location could be found within the AONB where large-scale turbines could be located without directly conflicting with these core objectives. 



	· 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. 


	
	

	Connection from the sub-station to the electricity distribution network (i.e. the grid) will also be required. The turbines can have a life of up to 25 years but will require daily/weekly maintenance checks.
	
	

	Carbon Savings
	
	

	Large scale wind turbines are generally more efficient and deliver greater carbon savings than smaller turbines.  Typical commercial scale turbines of 500kW – 2 MW can pay back the energy used in their manufacture and construction within approximately six months, depending on location. 
	
	

	Further Useful References 
	
	

	· Sustainable Development Commission (2005) A guide to the key issues surrounding onshore wind power development in the UK.

· Communities and Local Government (2004) Planning for Renewable Energy: Companion Guide to PPS22. [See Technical Annex Section 8.]
· Scottish Natural Heritage (2001) Guidelines on the Environmental Impacts of Windfarms and Small Scale Hydroelectric Schemes.
	
	

	Assessment of Appropriateness for Large Scale Wind within the Kent Downs

	Large-scale wind turbines offer an economically viable form of commercial wind energy and over time can make a significant contribution to CO2 reduction.  However, in this nationally protected landscape characterised by strong landform with dramatic natural skylines and flowing downland it is extremely unlikely that any location could be found where large-scale wind turbines would not have a significant adverse effect on the landscape and the senses of remoteness, elevation and tranquillity for which the Kent Downs are valued in this highly populated part of South East England.  Such turbines would directly conflict with the statutory management plan objectives for this protected landscape

	
	Appropriateness of large scale wind = RED
	


SMALL - MEDIUM SCALE WIND TURBINES (10kW: 25m in height to blade tip – 500kW: 65m to tip)

	Description of Technology
	Cost/ Ease of Application
	Key Landscape Considerations
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Small - medium scale wind turbines range from approximately 25m in height to blade tip (10kW machine) to up to 65m in height (500kW turbine). They are most likely to be deployed singly (i.e. as part of a community project, or linked to a school, farm, or small industrial unit).  The turbine itself consists of the tower (which may be a pole, lattice or solid tubular tower), hub, blades, nacelle and a transformer which is typically located at the base of the tower.  Connection from the sub-station to the electricity distribution network (i.e. the grid) will be required. The infrastructure required for small - medium wind turbine developments includes:  
	Medium sized turbines can be purchased new or, subject to availability, second-hand from Europe (where many are being replaced by larger turbines on the same site).

Typical installed costs are:

Rated Output

Cost £000

Height to hub

15kW

45

18m

50kW

130

25m

200kW

250

30m

The above data is based broadly on a 15kW Proven, a 50kW Atlantic Orient and a 200kW Wind Technik Nord turbine.  The 200kW turbine might cost around £150,000 if obtained second hand from Holland.  The Atlantic Orient cost could be reduced by using a lattice tower rather than a tubular tower
	The dramatic and diverse topography of the Kent Downs is based on well-defined and contrasting geological features. Impressive south facing scarps of chalk and greensand; expansive open plateaux; and dramatic white cliffs and foreshore offer breathtaking, long distance panoramas across open countryside, estuaries, towns and the sea.  In contrast steep sided river valleys and scalloped and hidden dry valleys provide more intimate and enclosed vistas. 

Reflecting these characteristics key objectives for the AONB are to
· Retain the characteristic downland landform, especially the dramatic south-facing scarp and coastal cliffs, uninterrupted by development, with open expansive views and a natural skyline
· Strengthen the remote and tranquil qualities of the Kent Downs, devoid of built intrusions

· Remove unsightly development and infrastructure that impact on the beauty and tranquil qualities of the Downs.
As for large-scale wind turbine developments, the most visually prominent aspect will be the wind turbine itself although turbine noise may have a negative effect on the tranquillity of the AONB.  At this scale of development the impact of ancillary developments will generally be less. 
The general sensitivities of the landscape will be similar to those identified for large scale turbine developments, with the potential to conflict with the above objectives.  Nevertheless, there may be locations where a single medium-scale turbine can be located without compromising these objectives. Such turbines will need to be located off the skyline in locations where their zone of visual influence is contained by topography, existing development  and / or woodland – maximising the screening potential of existing features. There should be careful consideration of the design of individual wind turbines. They should avoid the most remote parts of the downland and areas identified for their tranquillity, prominent highly visible and/or sensitive locations, key views, the setting of Conservation Areas, designed landscapes and listed buildings.  They should be located close to the communities or businesses that they serve, ensuring a functional and visual relationship between the two.   Minor and ancillary works associated with the turbine should be treated with the same sensitivity as the turbine installation itself. Further guidance on the key landscape characteristics and design principles for the Kent Downs are set out in Kent Downs Area of Outstanding Natural Beauty: Landscape Design Handbook (January 2005).
Each such development would need to be considered on its merits and subject to a Landscape and Visual Impact Assessment (LVIA) to assess its zone of visual influence. The effects of cumulative development will also need to be taken into account, avoiding or minimising the inter-visibility between different turbine developments and between turbines and other vertical structures, such as telecommunication masts.

	· road access to the site

· turbine foundation(s)

· temporary crane hardstanding area(s)
	· anemometer mast

· electrical cabling 

· a small electrical sub-station/control building. 


	
	

	Alternatively, the smaller turbines could take the form of ‘off-grid’ application in which case they will be linked to an inverter and battery unit.
	
	

	Carbon Savings
	
	

	Small-medium scale wind turbines are generally less efficient and deliver lower carbon savings than larger turbines, although they can pay pack the energy used in their manufacture and construction within approximately 1.5 years, depending on location.
	
	

	Further Useful References 
	
	

	· Sustainable Development Commission (2005) A guide to the key issues surrounding onshore wind power development in the UK.

· Communities and Local Government (2004) Planning for Renewable Energy: Companion Guide to PPS22. [See Technical Annex Section 8.]
	
	

	Assessment of Appropriateness for Small - Medium Scale Wind within the Kent Downs

	The development of renewable energy sources for community and business premises within the AONB is strongly encouraged as part of the response to mitigate climate change.  In general medium scale wind turbines are unlikely to be appropriate but small-medium scale wind turbines may offer an appropriate form of renewable energy for such community and business premises.  Nevertheless, they do have the potential to significantly detract from the strong landform, dramatic natural skylines and flowing downland and tranquil and remote character of the Kent Downs.  They may also impact, depending on location, on the setting of Conservation Areas, designed parkland and listed buildings.

In consequence, it is recommended that in considering renewable energy options, first consideration should always be given to wood-fuelled medium- and small-scale biomass options (considered below).  This is because wood-fuelled biomass options bring very positive benefits to the AONB by encouraging the management of the woodland resource, as well as providing reductions in carbon dioxide emissions.  Wood-fuelled biomass therefore offers important win:win opportunities.

Only where wood-fuelled biomass or other more appropriate renewables are clearly not a practical option should wind energy be considered.  All such proposals should be treated on their individual merits and supported by a LVIA that carefully assesses the design of the turbine, landscape and visual impact and mitigation measures that could be adopted to lessen impact including woodland planting to help screen and root the turbine in the landscape and the undergrounding of cables.



	
	Appropriateness of Small- Medium Scale Wind = AMBER
	


MICRO WIND TURBINES (50W– 6kW: 20m to blade tip)

	Description of Technology
	Cost/ Ease of Application
	Key Landscape Considerations

	Micro wind turbines range from individual battery charging systems (eg for electric fences and remote weather stations) to those that provide power for homes, schools or community halls. A small system of 600 watts could be used for charging batteries for caravans and boats. Smaller systems of less than 100 watts are used for charging batteries of 12V or 24W.  A larger system of 5-6kW could be used to provide power to a community hall or other public building. The optimum size for the average household would be 1.5-3kW, although larger or smaller turbines could still be applied. The main household and business use would be to provide low voltage household lighting. 
For use associated with premises there are two types of micro turbines available: mast mounted and roof mounted turbines.  A typical building mounted turbine (such as the Swift) has a rated output of 1.5kW and a blade length of 1m.  A typical 6kW mast mounted turbine (such as a Proven WT6000) has a height to blade tip of 20m (> 60 feet) depending on the mast height.  Micro wind turbines can be connected to the local electrical distribution network or operated with battery storage systems. Micro turbines can have a life of up to 20 years but will require service checks every few years to ensure they continue to work efficiently. 


	Systems up to 1kW cost around £1500 whereas larger systems in the region of 2.5kW to 6kW could cost between £10,000 - £25,000 installed. These costs are inclusive of the turbine, mast, inverters, battery storage (if required) and installation. However it's important to remember that costs always vary depending on location and the size and type of system.  At present there is much debate about whether micro wind turbines are efficient as current models do not appear to be delivering the power outputs necessary to justify their use. 
	The Kent Downs have a rich built heritage dating back to the Medieval period, with medieval villages centred around their church and scattered farmsteads and oasthouses, barns and other agricultural buildings and post medieval country houses and stately homes with their parks and gardens. Architectural distinctiveness is ever present. The diverse range of local materials used, which includes flint, chalk ragstone, timber and tile, contributes to the character and texture of the countryside. 

Most micro-wind turbines will need to be located close to the premises they are serving, both to fall within that land ownership and to avoid excessive cabling.  Both building mounted turbines and mast mounted turbines will introduce modern structures, often into a traditional settlement pattern. They will therefore need to be located in well screened locations/ on the rear facade of buildings or below the main roof line, or in the case of new developments, should be integral to the overall design, to minimise impact on the key objectives for the AONB, namely, to:

· Maintain and enhance the rich heritage of historic buildings and settlements to reflect their local character
· Ensure that new development, restoration and conversion, reinforce and enhance the character and distinctiveness of the settlements and their setting 
· Ensure that high quality modern design fits neatly and complements building traditions of the past.


	Carbon Savings
	
	

	The present generation of micro-scale wind turbines are relatively inefficient and as such initial trials indicate that they do not deliver any real carbon savings (in some cases their carbon balance may actually be negative.).  This may however change as the technology develops.
	
	

	Further Useful References 
	
	

	· Energy Savings Trust (2004) Installing small wind-powered electricity generating systems (CE72). 
· Severn Wye Energy Agency Wind Power Basics Fact Sheet.
· Low Carbon Buildings www.lowcarbonbuildings.org.uk/micro/wind/


	
	

	Assessment of Appropriateness for Micro Wind within the Kent Downs

	Again, the development of renewable energy sources for households and premises within the AONB is strongly encouraged as part of the response to mitigate climate change.  But, based on current technology, micro-wind turbines are not recommended for use within the AONB.  This is because they do not deliver any real carbon savings and do not appear to be delivering the power outputs necessary to justify their use.

As for small – medium wind turbine developments wood fuel options should be considered instead. Of course technologies are likely to improve and become more efficient over time and therefore this guidance will need to be kept under review. There will however for practical reasons be a case for small micro (often transportable) turbines for road signs, electric fencing, remote weather stations and the like. 

	
	Appropriateness of Micro Wind = RED
	


GROUND SOURCE HEAT PUMPS
	Description of Technology
	Cost/ Ease of Application
	Key Landscape Considerations

	Ground source heat pump 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).  Many 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 alrge fridge and is situated inside the building. A typical ground-source heat pump (GSHP) system has three major components: a heat pump, an earth collector loop and an interior heating or cooling distribution system. 
	A typical 8kW system costs £6,400-£9,600 plus the price of connection to the distribution system.  This can vary with property and location. Combining the installation with other building works can reduce costs.  As a general rule the running costs are more favourable in areas that don't have a gas supply.
GSHPs are very easy to operate and require little or no user intervention.  They have very low maintenance costs and can be expected to provide reliable heating for in excess of 20 years.  
	Ground source heat pumps offer a very useful solution within the AONB as, once installed. they have no impact on the landscape, requiring no above ground structures.
As installation requires excavations to lay the piping, care will need to be taken: to avoid any mature trees, within the cartilage of listed buildings, and in other locations where there are likely to be biodiversity interes or archaeological remains.  Advice should be sought from the County Archaeologist, County Biodiversity officer or County Wildlife Trust.
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	1. – Heat Pump  

2. – Heat Connector

3. – Heating/cooling distribution system 

Source: RetScreen International (2005). GSHP Project Analysis.
	
	

	Carbon Savings
	
	

	As electricity is required to run the pumps, they do not deliver a negative carbon balance, unless the electricity is secured from renewable sources. However ground source heat pumps can reduce carbon emissions when compared with even the most efficient forms of traditional heating systems e.g. condensing boilers.  They typically deliver 3-4 units of heat for every unit of electricity supplied to the heat pump.

	
	

	Further Useful References 
	
	

	· The UK Heat Pump Network: www.heatpumpnet.org.uk
· The Heat Pump Association: www.feta.co.uk 
· Ground Source Heat Pump Association: www.gshp.org.uk 
· The IEA Heat Pump Centre - includes case studies for groundsource heat pump installations:www.heatpumpcentre.org
· Energy Savings Trust A ‘Domestic Ground Source Heat Pumps’ (GPG 339) 
	
	

	

	Once operational ground source heat pump systems are unlikely to have any landscape or visual impacts.  They also offer a considerable reduction in carbon emissions when compare with even the most efficient forms of traditional heating systems e.g. condensing boilers.  There use is therefore strongly supported within the AONB.


	
	Appropriateness of GSHPs = GREEN
	


SOLAR HOT WATER HEATING
	Description of Technology
	Cost/ Ease of Application
	Key Landscape Considerations

	The key component in a solar water heating system is the collector. Two main types are common in the UK: flat plate collectors and evacuated tube collectors. In both types, radiation from the sun is collected by an absorber, and is transferred as heat to a fluid, which may be either water, or a special fluid employed to convey the energy to the domestic system using a heat exchanger.  


	The typical installation cost for a domestic system is £2,000 - £5,000. Solar hot water systems generally come with a 10-year warranty and require very little maintenance. A yearly check by the householder and a more detailed check by a professional installer every 3-5 years are sufficient.  Larger systems cost slightly less per unit of energy output.  A well maintained system would be expected to last 20 to 30 years.


	The Kent Downs have a rich built heritage dating back to the Medieval period, with medieval villages centred around their church and scattered farmsteads and oasthouses, barns and other agricultural buildings and post medieval country houses and stately homes with their parks and gardens. Architectural distinctiveness is ever present. The diverse range of local materials used, which includes flint, chalk ragstone, timber and tile, contributes to the character and texture of the countryside. 

Solar hot water systems offer a low impact solution to the collection of renewable energy (development of hot water systems) within individual properties.  

To minimise intrusion they should be located on a rear roof pitch, on a flat roof, on the roof of adjacent outbuildings or incorporated as a garden feature.   In new developments they should be integral to the overall design.  Particular care will be required in the case of Listed Buildings and Conservation Areas where the advice of the local authority Building Conservation Officer should be sought.  Through the exercise of such care the key objectives for the AONB should be achieved, namely, to:

· Maintain and enhance the rich heritage of historic buildings and settlements to reflect their local character
· Ensure that new development, restoration and conversion, reinforce and enhance the character and distinctiveness of the settlements and their setting 

· Ensure that high quality modern design fits neatly and complements building traditions of the past.
Further guidance on the key landscape characteristics and design principles for the Kent Downs are set out in Kent Downs Area of Outstanding Natural Beauty: Landscape Design Handbook (January 2005). 

	[image: image5.png]


 
Source: Severn Wye Energy Agency. Solar Hot Water Factsheet 
	The collector, together with the glazing and insulation are generally mounted in a box which is usually coloured grey or black, typically of 1-2m2 in area. For an average residential domestic installation, some 4 or 5m2 of flat plate collector, or some 3m2 of evacuated tube are required. Typically, this would be mounted on a southerly facing roof pitch, or more rarely on a free-standing tilted frame on the ground, or a flat roof. Increasingly, collectors are becoming available that can be incorporated into a new or existing roof in much the same way as roof windows.
	
	

	Carbon Savings
	
	

	Solar hot water heating systems can deliver real carbon savings with a 28m2 array of panels taking approximately 1.9 months to pay back the energy used in its manufacture and erection. When operational electricity is used to pump the water but this is much less than in the case of Ground Source Heat Pumps and there are a small number of systems on the market that are 100% solar powered.

	
	

	Further Useful References 
	
	

	· Communities and Local Government (2004) Planning for Renewable Energy: Companion Guide to PPS22. [See Technical Annex Section 7.] 

· Source: SevernWye Energy Agency. Solar Hot Water Factsheet.

· Solar Trade Association (STA): www.solartradeassociation.org.uk
· Energy Savings Trust – Solar Water Heating - Factsheet 3

	
	

	Assessment of Appropriateness for SHWH within the Kent Downs

	Solar hot water heating offers a low carbon solution for domestic and business hot water heating.  It also offers a solution with low landscape impact so long as great care is taken to minimise the visibility of the heating collector and /or it is integrated with the building design (integral in the case of new builds and extensions).  Specific advice should be sought from the local authority Building Conservation Officer in the case of Conservation Areas and Listed Buildings.

	
	Appropriateness of SHWH = GREEN
	


SOLAR PHOTOVOLTAICS (PV)
	Description of Technology
	Cost/ Ease of Application
	Key Landscape Considerations

	Solar Photovoltaics (PV) produce electricity from the light of the sun. PV can either be roof mounted or free-standing in modular form, or integrated into the roof or facades of buildings through the use of solar shingles, solar slates, solar glass laminates and other solar building design solutions. The most common form of device comprises a number of semi conductor cells which are interconnected and encapsulated to form a solar panel or module. There is considerable variation in appearance, but many solar panels are dark in colour, and have low reflective properties. Other forms of solar PV technology are becoming more common in the UK, such as solar tiles, which can be integrated into new buildings or refurbishments alongside conventional roofing tiles or slates. 

Solar panels are typically 0.5 to 1m2 having a peak output of 70 to 160 watts. A number of modules are usually connected together in an array to produce the required output, the area of which can vary from a few square metres to several hundred square metres. A typical array on a domestic dwelling would have an area of 9 to 18m2, and would produce 1 to 2 kW peak output. The electricity produced can either be stored in batteries or fed into the grid via the mains supply.  In a grid connected system DC current passes through an Inverter to connect to the AC power.  If the PV system AC power is greater than the owner’s needs the Inverter sends the surplus to the grid for use by others.  Whereas the grid provides AC power to the owner at night or during times when the owner’s needs exceed the capacity of the PV system.


	Prices for PV systems vary, depending on the size of the   system to be installed, type of PV cell used and the nature of the actual building on which the PV is mounted. The size of the system is dictated by the amount of electricity required.
For the average domestic system, costs can be around £4,000- £9,000 per kWp installed.  Solar tiles cost more than conventional panels, and panels that are integrated into a roof are more expensive than those that are roof mounted.

Maintenance requirements are very low, with annual visual checks by the user all that is typically required.  The life of PV systems can be very long as there are no moving parts and the components are usually high quality materials.  Expected life is typically between 30 to 40 years. 

The amount of electricity generated is dictated by the availability of light with higher levels generated in the summer when household demands may be at their lowest.  Under grid connected options excess electricity can be sold to the grid.  
	The Kent Downs have a rich built heritage dating back to the Medieval period, with medieval villages centred around their church and scattered farmsteads and oasthouses, barns and other agricultural buildings and post medieval country houses and stately homes with their parks and gardens. Architectural distinctiveness is ever present. The diverse range of local materials used, which includes flint, chalk ragstone, timber and tile, contributes to the character and texture of the countryside. 

PV offers flexible roofing systems for the production of electricity that, with solar tiles, can be integrated into traditional building systems.  

To minimise intrusion they should be located on a rear roof pitch, on the roof of adjacent outbuildings or incorporated as a garden feature.  In new developments they should be integral to the overall design.  Particular care will be required in the case of Listed Buildings and Conservation Areas where the advice of the local authority Building Conservation Officer should be sought.  Through the exercise of such care the key objectives for the AONB should be achieved, namely to:

· Maintain and enhance the rich heritage of historic buildings and settlements to reflect their local character
· Ensure that new development, restoration and conversion, reinforce and enhance the character and distinctiveness of the settlements and their setting 

· Ensure that high quality modern design fits neatly and complements building traditions of the past.
Further guidance on the key landscape characteristics and design principles for the Kent Downs are set out in Kent Downs Area of Outstanding Natural Beauty: Landscape Design Handbook (January 2005).



	Carbon Savings
	
	

	As identified through existing community schemes solar PV can deliver real carbon savings with a large 90m2 array of PV taking approximately 3 months to pay back the energy used in its manufacture and erection.
	
	

	Further Useful References 
	
	

	· Communities and Local Government (2004) Planning for Renewable Energy: Companion Guide to PPS22. [See Technical Annex Section 6.] 

· Solar Trade Association (STA): www.solartradeassociation.org.uk
· Energy Savings Trust – Photovolatics (PV ) Solar Electricity - Factsheet 4

	
	

	Assessment of Appropriateness for Solar PV within the Kent Downs

	Solar Photovoltaics (PVs) offer a long lasting and low carbon approach to domestic electricity generation and the opportunity to sell to the grid at times when generation exceeds use. It also offers a solution with minimal landscape impact so long as care is taken to minimise the visibility of the photovoltaic array and /or they are integral to the building design (in the case of new builds and extensions).  Specific advice should be sought from the local authority Building Conservation Officer in the case of Conservation Areas and Listed Buildings.



	
	Appropriateness of Solar PV  = GREEN
	


MICRO-HYDRO POWER
	Description of Technology
	Cost/ Ease of Application
	Key Landscape Considerations

	Hydropower is well developed in England, where most sites with a potential greater than 1MW have already been developed. In the Kent Downs the only realistic option will be micro hydro.  Micro hydro power systems have a power rating of 100kW or less, producing 100 standard units of electricity in one hour. Micro hydro systems differ from large hydro power since the flows of water required are much smaller. New technology, less stringent regulation of grid-connected micro hydro generators and standardised turbine designs are now encouraging more widespread interest in micro hydro in the UK.  The majority of micro-hydro schemes will be ‘run of river’, where water is taken from a river from behind a low weir, with no facility for water storage, and returned to the same watercourse after passing through the turbine. The key elements of a hydro scheme are as follows:

· 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, but long headrace channels are rare due to environmental and economic constraints.

· a cover / small shed housing the turbine (converting hydro power into rotating mechanical power), generator (converting the mechanical power into electricity) 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.


	The costs of small hydro schemes are very site specific. For low head systems (not including the civil works - so assuming there is an existing pond or weir), low cost turbine-generator units have now been developed for a wide range of heads and flows. These are manufactured in the UK and available at prices of less than £2,000 per kW. 

Hydro-electricity has good correlation with demand (more energy is generated in winter when heating and lighting loads are highest); maintenance and running costs are low; and systems have a life of over 25 years.
Sale of electricity generated to the grid should provide in the region of £1,600/year (electricity sold a 4.5p per kilowatt hour through the Renewables Obligation). Alternatively if substituting for domestic electricity, the payback will be quicker, with electricity purchased from the utilities typically costing around 8p per kilowatt hour. 


	A number of significant rivers cut through the Kent Downs from south to north, including  the Medway and Darent.  In addition, there are a large number of spring-fed streams that emerge at the foot of the south facing scarp slope, and on valley sides feeding into the main rivers.

In the Kent Downs the main issue associated with micro-hydro will be lack of water.  The combination of climate change (including longer drier summers, which will be particularly pronounced in the South East) and increased water demand (associated with population growth and increased water use leading to increased water abstraction) is resulting in the drying of springs and summer low flows in many rivers flowing through the chalk.  This is not a new phenomenon.  As early as the mid 1980s the Darent was the subject of a major low flow study, which examined a range of options for augmenting summer river flows.
In this situation the main opportunity for micro-hydro will be the use of the historic mills of the major rivers of the Kent Downs, such as the Darent.  None of these mills are now in commercial operation, yet up until the 1930s were major sources of power.
Adaptation of these mills for micro-hydro generation can be achieved without any alteration of the river.  The existing mill leats can be used to take the water from behind the river weir to the mill race.  Micro-hydro can also be achieved with no landscape impact, the generator and turbine being located beneath or adjacent to the mill, utilising the mill race.
There may also be a case for exploring winter-only generation associated with existing weirs.  This is only likely to be financially feasible where a property lies adjacent, as the quantity of electricity generated would not warrant long cable runs.

The majority of the mills will be listed buildings and the advice of the local authority Building Conservation Officer should be sought as should that of the Environment Agency who are responsible for issuing an abstraction licence.

	Carbon Savings
	
	

	Micro-hydro is highly carbon efficient.

	
	

	Further Useful References 
	
	

	· Communities and Local Government (2004). Planning for Renewable Energy: Companion Guide to PPS22. (Technical Annex – Section 4)
· The British Hydropower Association www.british-hydro.org 
· www.hydrogeneration.co.uk

	
	

	Assessment of Appropriateness for Small Scale Hydro within the Kent Downs

	Micro-hydro represents a highly cost and carbon efficient form of renewable energy generation and the chance to sell to the grid when generation exceeds local use.  However, with the summer low flow characteristics of chalk rivers, associated with climate change and increased water abstraction from the chalk aquifer, to meet rising water demand, lack of water is likely to be the key issue.  In these circumstances the main opportunity for micro-hydro will be the use of the historic mills of the major rivers of the North Downs, such as the Darent, or potentially winter-only generation associated with existing weirs with a property or properties nearby.  Such approaches, requiring no river engineering and entirely dependent on exiting structures, would have no landscape impact and would be strongly supported. The advice of the local authority Building Conservation Officer should be sought where the mill is a listed building and in all cases the Environment Agency will be required to issue an abstraction licence. 

However, approaches that introduce new river structures or jeopardise downstream flows during low flow conditions will be inappropriate.



	
	Appropriateness of Micro hydro  = GREEN
	


LARGE SCALE BIOMASS
	Description of Technology
	Cost/ Ease of Application
	Key Landscape Considerations

	There are currently three basic categories of biomass plant:

· Plant designed primarily for the production of electricity. These are generally the largest schemes, in the range 10-40MW. Excess heat from the process is not utilised. 

· Combined Heat and Power (CHP) plant. The primary product of these is the generation of electricity, but the excess heat is used productively, for instance as industrial process heat or in a district heating scheme. The typical size range for CHP is 5 to 30 MW thermal total energy output, but some smaller schemes of a few hundred kilowatts have been built in the UK.

· Plant designed for the production of heat. These cover a wide range of applications, including single dwelling domestic or district heating, commercial and community buildings, and industrial process heat. The size can range from a few kilowatts, to above 5MW thermal.  This scale of development is considered separately below.
The appearance and site footprint depends on the scale of the plant. In the case of a larger electricity generating plant, a medium sized industrial building of two-storey height will be required, with a slender chimney of 25 or more metres in height. A barn scale building may be required for on-site storage of fuel, and additional buildings for offices and workshops may be required. An extensive area for lorry manoeuvring will be needed. The external flue usually terminates above the ridge-line of the building and in certain weather conditions a plume may be evident from the chimney and/or drying equipment depending on the design of the equipment.  Typically, a 1.5MW plant producing electricity using gasification technology will require a site area of some 0.5 hectares and a 40MW plant may require 5 hectares.

The principal sources of biomass fuel are as follows: 

· Forestry – products from management of existing woodlands (small diameter roundwood from coppicing or branches, lop and top as forest residues).  Alternately biomass may be derived from new woodlands specifically planted for the purpose (e.g. short rotation forestry)

· Energy crops  - multi-annual short rotation coppice willow and poplar (SRC) which are coppiced every 2-4years and miscanthus and other energy grasses (e.g. reed grass and switchgrass) which are cut annually

· Primary processing co-products (sawdust, slabwood, points etc) and clean wood waste from industry (e.g. pallets, furniture manufacture)

· Other bi-products   (e.g. straw and poultry litter)

· Biodegradeable fraction of Municipal Solid Waste (MSW).

In large-scale projects these products will be used as:

· Woodchip with the best quality woodchip coming from dried roundwood, medium quality from SRC and poorer quality chip from forestry residues
· Pellets made from SRC, miscanthus, straw, the spent meal from processed oilseed (much cheaper to produce than wood pellets)
· Bales used in batch fed plants, such as straw and miscanthus bales

In addition to the use of biomass for electiricty and heat, biofuels can be used as a renewable form of transport fuel.  The main crops that can be grown in the UK for biofuels are (a) conventional annual crops such as sugar beet, cereal crops (e.g. wheat) which through fermentation processes produce bioethanol; and (b) oil seed rape, linseed and sunflowers where the methyl-ether produced from vegetable oil is of deisel quality (biodiesel).

These crops are currently processed using ‘first generation’ technologies’ such as fermentation. In the longer term it is anticipated that ‘second generation’ technologies may be used such as Ligno-cellulosic ethanol and the Fischer-Tropsch process.  These offer the potential to increase the efficiency of energy conversion and for all forms of biomass (including SRC, miscanthus and forest residues) to be used as transport fuel.  Large scale commercial adoption of these techniques is however some way off – perhaps five to 20 years.


	Construction of large biomass plants is calculated on the basis of £1,500 per kW for those built for the production of electricity.  On this basis a 20MW plant would cost in the region of £30 million and would run at a profit of some £3.8 million/year not including capital repayments. This is on the basis that the plant would use168,190 wet tonnes of wood / yr (or 84,000 oven dried tonnes (odt)) at a cost of £145 odt giving an annual fuel bill of £3.7 million plus £1 million/yr for operational and maintenance cost.  This is a total running cost of £4.7 million / yr against a total revenue from electricity sales of £8.5 million.

As is evident from the above, energy from biomass, has a fuel costs, whereas in other renewables the source of energy is free.  The costs of this fuel varies with pellets being considerably more expensive as follows:
· Good quality woodchip: £55-75/tonne

· Fuel pellets from rape straw: £120/tonne; wood pellets - £170/tonne


	Coppice woodland, including extensive swathes of chestnut coppice, is a central feature of the Kent Downs, with over 20% of the AONB under woodland cover and much of this of ancient origin but currently largely unmanaged.  The importance of this woodland is reflected in the objectives for the AONB which seek:

· The conservation and enhancement of a network of ancient and new woodland 

· Woodland products supplying local markets for timber, coppice products and woodfuel, with woodlands managed at a whole woodland scale

· Communities inside and outside the AONB using the Kent Downs as their main source of woodfuel.

The use of biomass within the Kent Downs for energy production (electricity and heat) raises the possibility of creating a market for coppiced wood, thereby providing a financial stimulus for the reintroduction of coppice management within the ancient woodlands of the Kent Downs – essential for maintaining the biodiversity and unique character of these woodlands. It could also stimulate the conversion of ancient woodland sites planted with conifers back to traditional coppice.
The potential landscape impacts associated with large-scale biomass production relate to:

· The biomass plant itself covering 0.5ha. – 5ha. depending on size of operation

· Traffic movements supplying the feedstock

· The potential planting of SRC and other energy crops to ensure the availability of sufficient feedstock.

As a rule of thumb the Government recommends that large-scale biomass plants should draw their feedstock from a 25 km radius.  Given 20% woodland cover, if it is assumed that 50% of the woodlands are brought back under a coppice cycle within this radius, then 4,500 hectares (2% of the land area within the same radius) would still need to be planted with SRC to feed a 20 MW plant.  Alternatively, if 75% of the woodland area was brought back under a coppice cycle, this figure would fall to 2,250 hectares planted with SRC.
A biomass energy plant of this scale would either need to be developed on land designated for industrial development or as part of a significant farm complex, avoiding visually prominent locations, well connected by road, and not adversely affecting existing settlement structure.  The primary benefit and justification for a plant of this scale would be the reintroduction of coppice management to significant swathes of woodland within the AONB.
With regard to the planting of biomass crops, this has the potential to change landscape character positively or negatively depending on location.  Short rotation coppice planted in a chequerboard, reflecting the traditional field pattern, has the potential to strengthen the landscape, especially where field pattern has been weakened.  It can also be used to form a link between existing woodlands. As in the case of orchards, the striate form of SRC planting can accentuate the rise and fall of the land. Nevertheless, if planted over very extensive areas, blurring out the traditional field pattern, landscape character will be weakened.
Agricultural crops for biofuels may be grown within the Kent Downs as a commodity but currently it is unlikely that there would be a landscape justification for the development of a biofuel processing plant in the AONB.  However, if under second generation technology, such a development could add further impetus to woodland management, there might be a case for developing a small-scale plant in or close to the AONB.  Nevertheless, the full implications would need to be understood in the light of certainty about the technology.


	Carbon Savings
	
	

	Quantifying the carbon saving potential of biomass developments is complex as it is influenced by a range of factors which are in themselves difficult to evaluate such as agricultural practice, production, processing methods and transportation of the feedstock.  Nevertheless the Forestry Commission has developed a comparator for different forms of woodfuel use, based on a lifecycle analysis of CO2 emissions expressed as kgs of CO2 per MWh:
· use of traditional fossil fuels for electricity generation = 540kg CO2
· wood combustion for electricity generation = 56 kg CO2
· wood combustion for heat = 5kg CO2
As indicated above, the most carbon efficient biomass schemes are those that produce heat or CHP directly rather than those that produce electricity

First generation biofuels (derived from agricultural crops) do not appear to deliver significant carbon savings compared with their fossil fuel equivalents. Significantly greater potential carbon savings can be gained through the use of second generation biofuels produced from biomass (including that which can be derived from woodland products).
	
	

	Further Useful References 
	
	

	· Communities and Local Government (2004). Planning for Renewable Energy: Companion Guide to PPS22. (Technical Annex – Section 1).


	
	

	Assessment of Appropriateness for Large Scale Biomass within the Kent Downs

	A large-scale biomass plant producing electricity or combined heat and power has the potential to achieve significant reductions in CO2 emissions and to provide the stimulus to the reintroduction of coppice management across large swathes of woodland within the Kent Downs.  It could also offer a significant stimulus to the local land-based economy. In principle therefore it could offer significant benefits. Nevertheless, great care would need to be taken both in the siting and scale of the plant, which could be of significant size, and in considering the need for, type and distribution of biomass planting which is likely to be needed to supplement the feedstock coming from the sustainable coppice management of local woods.  

A development of this scale would require its own feasibility study and potentially an Environmental Impact Assessment.  Critically there would need to be strong assurances that the feedstock would be derived largely from local woodlands.  If this were not the case, the benefits that the plant would bring in stimulating woodland management would be lost and much of the justification for the development would be removed.  Worse still would be if the plant relied largely on imported feedstocks, as is currently the case with most co-fired power stations in the UK, with the cost of imported biomass being cheaper than that which can be produced in the UK.  To be appropriate, a development of this scale would need to clearly demonstrate the delivery of local benefits, especially benefits for the landscape and environment of the AONB.


	
	Appropriateness of Large Scale Biomass  = AMBER
	


MEDIUM SCALE BIOMASS
	Description of Technology
	Cost/ Ease of Application
	Key Landscape Considerations

	Medium scale biomass schemes such as those associated with community facilities, schools or industrial units tend to take the form of Combined Heat and Power (CHP) plants (i.e. used for generation of electricity and heat) or for the production of heat. 

The appearance and site footprint depends on the scale of the plant. For example, in the case of a small heat plant for a school, the boilerhouse could be some 4m by 3m, with a fuel bunker of similar proportions. The bunker may be semi-underground, only a metre or so protruding above ground (this also has practical benefits for re-filling) with a lockable steel lid. The chimney will be 3 to 10m high, depending on plant design and surrounding buildings. Sufficient space to safely manoeuvre a large lorry or tractor and trailer is required.

The main fuels  used in these plants will be:

· Sawn logs
· Woodchip with the best quality woodchip coming from dried roundwood, medium quality from SRC and poorer quality chip from forestry residues

· Pellets made from SRC, miscanthus, straw, the spent meal from processed oilseed (much cheaper to produce than wood pellets)


	A 100 kW wood chip boiler for a farmhouse and offices would typically cost £30,000. Costs do however vary according to the technology used, the amount of pipework, any thermal storage required etc. Unlike other renewable technologies there is also a cost associated with buying the fuel.  
Fuel costs generally depend on the distance from the supplier and typically are of the following order:

· Sawn logs: £80-£100 delivered at 25% moisture content

· Good quality woodchip: £55-75/tonne

· Fuel pellets from rape straw: £120/tonne; wood pellets - £170/tonne

While woodchip is bulkier it is much more cost effective for larger users such as big estates, hospitals, hotels, secondary schools, factories, offices, care homes and glasshouses

As a general rule running costs are most competitive in areas that do not have a gas supply.  But this equation is changing as the costs of traditional fuels rise.

	Coppice woodland, including extensive swathes of chestnut coppice, is a central feature of the Kent Downs, with over 20% of the AONB under woodland cover and much of this of ancient origin but currently largely unmanaged.  

The importance of this woodland is reflected in the objectives for the AONB which seek:

· The conservation and enhancement of a network of ancient and new woodland 

· Woodland products supplying local markets for timber, coppice products and woodfuel, with woodlands managed at a whole woodland scale

· Communities inside and outside the AONB using the Kent Downs as their main source of woodfuel.

Community biomass schemes – Combined Heat and Power or those only producing heat - have the potential to deliver very real landscape benefits for the Kent Downs. Not only are these small-scale developments that can be incorporated into the traditional settlement structure of the Kent Downs but they have the potential to provide a clear stimulus to the reintroduction of traditional coppice management - essential for maintaining the biodiversity and unique character of the ancient woodlands of the AONB.  Such biomass schemes could also stimulate the conversion of ancient woodland sites planted with conifers back to traditional coppice.

Thus such community-based schemes could do much to meet the objectives for the AONB.  But it will be important to ensure that such schemes do use local wood-based feedstocks rather than those associated with other agricultural by-products.  This will partly be about achieving competitive pricing based on very local sourcing. 



	Carbon Savings
	
	

	As outlined under large scale biomass, quantifying the carbon saving potential of biomass developments is difficult as the end result is influenced by a range of factors.

The most carbon efficient biomass schemes are those that produce heat or CHP directly rather than those that produce electricity.  The Forestry Commission estimates that such plants produce only 9% of the CO2 that would be associated with the equivalent generation of electricity from fossil fuels.
	
	

	Further Useful References 
	
	

	· Communities and Local Government (2004). Planning for Renewable Energy: Companion Guide to PPS22. (Technical Annex – Section 1).


	
	

	Assessment of Appropriateness for Medium Scale Biomass within the Kent Downs

	The development of renewable energy sources for community and business premises within the AONB is strongly encouraged as part of the response to mitigate climate change.  In particular, community biomass schemes that use local woodfuel bring significant reductions in CO2 emissions and provide a much needed stimulus to the reintroduction of woodland management (coppicing).  They will also stimulate local wood-based businesses helping diversify and strengthen the local land-based economy.  They therefore offer a  win:win:win opportunity especially as the biomass boilers and their associated storage facilities are small in scale and  with careful design can easily be accommodated into the traditional settlement structure of the Kent Downs. Nevertheless, for all these benefits to be realised, it is important to ensure that such schemes do use local wood-based feedstocks from sustainably managed woodlands rather than those associated with other agricultural by-products or imported woodfuels. This requires the development of strong local supply chains.


	
	Appropriateness of Medium Scale Biomass  = GREEN
	


SMALL SCALE (DOMESTIC) BIOMASS
	Description of Technology
	Cost/ Ease of Application
	Key Landscape Considerations

	There are two main ways of using small scale biomass to heat a property:

· Stand-alone stoves providing space heating for a room. These can be fuelled by logs or pellets but only pellets are suitable for automatic feed. Generally they are 6-12 kW in output, and some models can be fitted with a back boiler to provide water heating. Some, such as Rayburn, are now also designed as cookers. A number of newer models have remote controls (TV style) for temperature control.
· Boilers connected to central heating and hot water systems. These are suitable for pellets, logs or woodchips, and are generally larger than 15 kW. 

Stand alone stoves used as room heaters tend to be a similar size to propane room heaters. These are normally used to provide background heating during the winter months with an annual heating demand of perhaps 1800 kWh they would only require space to store approximately 360kg of pellets or 2-3 skip loads (2-3 tonnes) of logs. This could usually be accommodated within a typical garage.  For boilers, a typical detached house would require roughly 3m3 of oil but 7m3 of pellets or 21-35m3 of wood chip weighing between 5-12 tonnes depending on moisture content. Hence, boilers require sufficient space to accommodate bulk deliveries of wood fuel.  Space is also needed to accommodate the boiler and fuel hopper - which as a rule is about double the space required by an oil boiler. 
All biomass systems require a flue which may be retrofitted inside most existing chimneys or can be provided as an architectural feature within a stainless steel sleeve in homes without a chimney.

The main fuels  used in these boilers / stoves will be:

· Sawn logs
· Woodchip with the best quality woodchip coming from dried roundwood, medium quality from SRC and poorer quality chip from forestry residues

· Pellets made from SRC, miscanthus, straw, the spent meal from processed oilseed (much cheaper to produce than wood pellets)
· Logs and pellets tend to be the fuel of choice for domestic properties

	A stand alone room heater (wood burning stove) costs from £1,000-£3,000. A log, pellet or woodchip boiler for a typical house costs from £5,000- £10,000. 

Unlike other renewable technologies there is also a cost associated with buying the fuel. Fuel costs generally depend on the distance from the supplier and typically are of the following order:

· Sawn logs: £80-£100 delivered at 25% moisture content

· Good quality woodchip: £55-75/tonne

· Fuel pellets from rape straw: £120/tonne; wood pellets - £170/tonne

Both stand alone room heaters and boilers offer a convenient form of heating for isolated properties that would traditionally use oil.  Wood burning stoves are easy to install and can offer a useful adjunct to traditional forms of heating (oil/ gas), greatly reducing the amount of fuel used.  They have three particular values: in a central position providing 24 hour background heating; as the primary heating in the main living area; as the primary source of heating in offices of home workers where the alternative is central heating when the rest of the house is empty. 
 
	Coppice woodland, including extensive swathes of chestnut coppice, is a central feature of the Kent Downs, with over 20% of the AONB under woodland cover and much of this of ancient origin but currently largely unmanaged.  

The importance of this woodland is reflected in the objectives for the AONB which seek:

· The conservation and enhancement of a network of ancient and new woodland 

· Woodland products supplying local markets for timber, coppice products and woodfuel, with woodlands managed at a whole woodland scale

· Communities inside and outside the AONB using the Kent Downs as their main source of woodfuel.

Small-scale biomass heating (wood burning stoves and boilers) like community biomass schemes - have the potential to deliver very real landscape benefits for the Kent Downs. Not only are these domestic systems easily incorporated into both traditional and modern development but they have the potential to provide a strong stimulus to the reintroduction of traditional coppice management - essential for maintaining the biodiversity and unique character of the ancient woodlands of the AONB.  Such biomass schemes could also stimulate the conversion of ancient woodland sites planted with conifers back to traditional coppice.

Thus domestic biomass schemes could do much to meet the objectives for the AONB.  But it will be important to ensure that locally sourced wood and wood products are used.  This requires sufficient quantities of competitively priced local wood and wood products.

	Carbon Savings
	
	

	If the woodfuel is sourced locally wood burning stoves and boilers can be highly carbon efficient compared to energy from conventional fuels.  The efficiency of these stoves and boilers is ever increasing, with increasingly small amounts of wood producing ever increasing amounts of heat.
The energy from wood (and other plants) is effectively carbon neutral in that the carbon released through burning is approximately equal to the carbon absorbed from the atmosphere by the trees when they were growing.
	
	

	Further Useful References 
	
	

	· Communities and Local Government (2004). Planning for Renewable Energy: Companion Guide to PPS22. (Technical Annex – Section 1).

· Energy Savings Trust (2007) Biomass – Small Scale Fact Sheet 8.


	
	

	Assessment of Appropriateness for Small Scale Biomass within the Kent Downs

	The development of renewable energy sources for domestic properties within and around the AONB is strongly encouraged as part of the response to mitigate climate change.  In particular, domestic heating from woodfuel (locally sourced) brings significant reductions in CO2 emissions and provides a much needed stimulus to the reintroduction of woodland management (coppicing).  It will also stimulate local wood-based businesses, helping diversify and strengthen the local land-based economy.  Domestic woodfuel heating therefore offers a win: win: win opportunity especially as these domestic systems can be easily incorporated into both traditional and modern development. Nevertheless for all these benefits to be realised, it is important to ensure that such domestic use does use local wood-based feedstocks rather than those associated with other agricultural by-products or imported woodfuels. This requires the development of strong local supply chains.


	
	Appropriateness of Small Scale Biomass  = GREEN
	


ANAEROBIC DIGESTION
	Description of Technology
	Cost/ Ease of Application
	Key Landscape Considerations

	Anaerobic digestion (AD) is a method of waste treatment that produces a gas with high methane content from organic materials such as agricultural, household and industrial residues and sewage sludge (feedstocks). The methane can be used to produce heat, electricity, or a combination of the two.  Methane is a significant contributor to climate change (around 21 times more potent than carbon dioxide over a period of 100 years). 

The AD process can be used on-farm (fed by farm wastes, such as slurries) with small digesters producing biogas to heat farmhouses and other farm buildings. An AD project is most likely to be part of an integrated farm waste management system in which the feedstocks (wastes) and products all play a part. However larger scale centralised anaerobic digesters (CADs) are also in existence.

An anaerobic digestion plant typically comprises a digester tank, buildings to house ancillary equipment such as a generator, a biogas storage tank, a flare stack (3-10m in height) and associated pipework. Plants can vary in scale from a small scheme treating the waste from an individual farm (e.g. 10kWe), or a medium-sized centralised facility dealing with wastes from several farms (potentially supplemented by crops such as maize grown specifically to feed the digester) to a sizeable industrial plant handling large quantities of MSW (e.g. 2.1MWe). Digestion takes place in a tank, which is usually cylindrical or egg-shaped. The size of the tank will be determined by the projected volume and nature of the waste to be handled and the temperature and retention time in the digester. Digesters can be partially buried to reduce the visual impacts and insulate the tank.
	The cost of an AD system depends on its size and whether it is a single on farm system or a CAD system. A small digester of 10kWe capacity, using residues from 100 head of cattle, is likely to cost £60,000 to £70,000. A large CAD plant of 1MWe capacity is likely to cost £3 million to £4 million to install. Running costs (staff, insurance, transport, license fees, operation and maintenance) will be between £7,000 and £10,000 per year for the smaller project and up to £100,000 per year for the larger CAD projects. 

Projects can be more cost effective if considered as part of waste management plans (either farms, food processors or local authorities). It is also possible to get revenue from: -

• sales of electricity

• sales of fertilizer

• sales of heat

 
	It is considered that industrial scale centralised anaerobic digesters (CADs) are not an appropriate development within the AONB. This is because of the scale of the development required and because wastes will need to be brought in from a considerable distance, potentially placing pressure on the roads of the AONB.  Below therefore the emphasis is on farm-based anaerobic digesters – both those serving a single farm and those serving a small group of farms.

Such digesters provide an example of farm diversification schemes directly linked to added value – in this case adding value to farm waste.  They also represent a form of local production that benefits the wider environment.

Reflecting the Kent Downs Landscape Design Handbook, so long as these digesters are integrated into the existing farm complex, are part buried, and natural screening is provided where appropriate, with careful design small digesters can be incorporated into the wider landscape and should not conflict with the AONB  objective to protect the character of individual farmsteads. Maximum use should be made of site contours without major earthworks and care should be taken to minimise the prominence of any storage areas.

Larger digesters serving a small group of farms may also have a role to play, bringing local collaboration and potentially providing an energy source for local community facilities.  These will need to be considered on their merits in terms of the scale of the development; potential traffic generation; and the need or otherwise for the growth of crops, such as maize, specifically to provide a feedstock to the digester.

	Carbon Savings
	
	

	AD brings two significant benefits:

· It prevents the release of methane from animal wastes such as slurries (agriculture and land management activities produce 46% of all methane in the UK (2004) of which 20%  comes from animal wastes), As noted above methane is a significant greenhouse gas
· The use of biogas, mainly methane, for heat and power, further reduces greenhouse gas emissions through fossil fuel substitution, especially where animal slurries are available all year round, for example in intensive livestock units.  Compared to the original manures, the remaining solid digestate can have improved properties for use as an organic fertilizer.
The energy from AD is effectively carbon neutral in that the carbon it releases is approximately equal to the carbon absorbed from the atmosphere by the plants which constitute the origin of the organic waste. 
	
	

	Further Useful References 
	
	

	· Communities and Local Government (2004). Planning for Renewable Energy: Companion Guide to PPS22. (Technical Annex – Section 1).

· 
	
	

	Assessment of Appropriateness for Anaerobic Digestion within the Kent Downs

	Anaerobic digesters utilising farm waste bring considerable benefits. They convert methane, a significant greenhouse gas, and a major by-product of animal slurries from livestock farming, into energy.  They therefore make a significant contribution to reducing greenhouse gas emissions, both be reducing the quantities of methane released into the atmosphere, and by providing a carbon neutral energy source that substitutes for energy generated from fossil fuels.  They also potentially provide a form of farm diversification with the opportunity to sell energy in the form of electricity or heat and in the sale of fertiliser (the digestate).

So long as these digesters are integrated into the existing farm complex, are part buried, and natural screening is provided where appropriate, small digesters can be incorporated into the wider landscape and should not conflict with the AONB management plan objective to  protect the character of individual farmsteads. Larger digesters, shared between a small number of farms will need to be considered on their merits with regards to impacts on landscape and the built environment. Industrial scale digesters will not be appropriate in the Kent Downs AONB. 


	
	Appropriateness of Anaerobic Digestion = GREEN
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