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Executive summary 
A long standing and extensive wood fuel industry in Europe has resulted in a wide range of robust 
and efficient technologies for the combustion of wood and its conversion to heat and power. This 
industry has already developed a sound fuel supply chain capable of delivering high quality wood 
fuel as chip or pellets. Both the technology in the form of boilers and the “know how” in the form of 
intellectual capital have already been “imported” from mainland Europe to the South West where 
there exists a strong but fledgling industry. 
 
This report demonstrates that the Exmoor National Park area contains extensive woodland cover, 
an active forest sector and considerable volumes of wood in a multitude of forms suitable for 
conversion into quality fuel. Although there are several installations in and around the National 
Park consuming wood as a fuel their limited number has as yet not provided a great enough 
impetus for the development of an entrepreneurial wood fuel supply chain utilising the resources of 
the National Park. 
 
If greater efforts are made to increase the installed capacity in and around the National Park 
generating a viable demand for wood fuel then a sound wood fuel supply industry could develop. 
The “know how” and fuel resource base exist already and could respond to meet future demand 
which would have far reaching and extensive benefits for a variety of land management and 
forestry activities within the National Park, benefiting the ecology, recreation values and economy. 
 
The wood fuel resource  
 
All weights expressed as air dried tonnes (at 20% m oisture content) 
To convert to oven dry tonnes (ODT) reduce by a fur ther 20% 
 
Forestry (refer to pages 21-28) 
 
This can contribute the following quantities of wood in air dry tonnes (t) 
 
Thinning of unmanaged stands could yield 160,000 t 
 
The sustainable annual growth of Exmoor’s woodland could yield 29,000 t 
 
Assuming only 10% is currently available as wood fu el for chipping this is reduced  
to 16,000 and 2,900 t respectively. 
 
Hedgerows (refer to pages 29-36) 
 
Based on some assumptions the following is available 
 
Large hedges (40-60 years) 500 km could hold 75,000-131,500 t 
Medium hedges (20-40 years) 500 km could hold 34,000- 75,000 t 
Re-laid hedge (10-20 years) 500 km could hold 11,500-34,000 t 
Giving a total of 120,500-240,500 t 
 
However release of this total is mostly based around the cutting of 70 km of Environmentally 
Sensitive Area (ESA) restoration per annum. If the majority of these hedges are classed as small 
to medium sized with a yield of 68-150 t per km then an overall yield of 4,760-10,500 air dry tonnes 
would be possible. The included brush element alone is 952-2100 dry tonnes. 
Assuming only 10% is currently available as wood fu el for chipping this is reduced to 476-
1,050 dry tonnes per annum. 
 
Annually, each hedge grows a yield of between 1.1-3.4 t per kilometre, therefore if all the large, 
medium and small hedges, totalling 1,500 km were restored and coppiced on a 20 year cycle an 
estimated 75 km would be cut each year producing 1,725 - 5,100 t if it was all used for fuel. 
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Sawmill residue (refer to page 37-38) 
 
Current estimated sawmill waste available to wood f uel is approximately 1,000-1,500 t 
 
Other sources (refer to pages 36-39) 
 
Waste wood, timber from outside the area, Rhododend ron and grown crop can all add 
further to the quantities above. 
 
Estimated demand on Exmoor (refer to page 10) 
 
Current installed capacity of wood chip heating in Exmoor - 730 kW Requiring 347 t 
 
Estimated total heating requirement for dwellings o n Exmoor 138,000 kW  
this equates to around 80,000 air dry tonnes of woo d per annum 
 
Conclusion: Exmoor has sufficient wood fuel to heat all households if there were no competition 
from other uses and all timber could be accessed.  
 
The realistic quantity of wood fuel available now, on a sustainable basis and taking into account 
limitations for access is approximately 8,000 t, therefore 10% of heating could be serviced.  
 
Wood fuel is not the limiting factor for expansion of the industry in the foreseeable future 
 
Environmental gains  
 
Replacement of fossil fuel by 8,000 t of wood would save 3,200,000 litres of oil  
and 8,600,000 tonnes of CO2 

 
 
Key conclusions  
 
A wood fuel industry does not exist without install ed capacity to create demand. 
 
Growth should be gradual to allow demand and capaci ty to match each other. 
 
The key to success in supporting the industry is by  providing quality fuel, at the right price, 
in the right place and at the right time. 
 
Growth will depend on many factors including fossil  fuel prices in the future. Increasing 
prices will stimulate the search for alternatives s ources of energy, wood fuel can play a 
major role. 
 
It is essential to develop a number of successful d emonstration sites on Exmoor in order to 
increase awareness amongst the population that a su stainable automated wood heating 
future is possible and viable. 
 
Wood fuel production is more likely to compliment a nd in the long-term enhance the 
production of timber products at the higher value e nd of the market, rather than compete 
with them. It will create an outlet for low grade m aterial which is currently unmarketable. 
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Summary of South West Wood Fuels Limited 
 
South West Wood Fuels Limited is an innovative not for profit co-operative dedicated to promoting 
and expanding wood fuel heating and providing an interface between producers and users. 
 
Mission Statement 
 
Activities: 
 
1. Promotion of the wood fuel sector generally, for example publishing a bimonthly newsletter  
 
2. Organise a fuel supply infrastructure from currently under-managed woodland and hedges. 
 
3. Provide independent advice concerning all aspects of wood heating and wood fuel supply. 
 
4. Encourage liaison and co-operation with projects which have overlapping areas of interest 
 
5. Make known to members changes in legislation, regulations and subsidies effecting wood 

heating. 
 
6. Provide a networking structure locally, regionally, nationally and internationally. 
 
7. Co-ordinate training for wood heating service engineers/installers and for operators of wood 

harvesting and processing equipment. 
 
8. Organise the availability of equipment for processing wood fuel to those members who  
 subscribe to this service. 
 
9. Source funding for non-commercial activities (promotion, information, and networking). 
 
10.  Promote & publicise to members, high standards of fuel quality, equipment performance and 

emissions limits. 
 
11. Encourage the development of a market for wood fuel by seeking support for the installation 

of demonstration sites with a range of technology and scale of operation. 
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General introduction 
 
Historically wood fuel in the form of logs has been a vital energy source for the farms and families 
of Exmoor. Its position, however as a fuel was first eroded by coal from the 1850’s onwards when it 
was brought over from the nearby ports of South Wales. With the construction of railways and the 
development of lorry transportation giving increased distribution, coal increasingly competed with 
wood in the energy market for open fires, Agas and cookers.   
 
After the 1950’s and the advent of ‘central heating’, oil started to replace wood heating. Further 
replacement occurred in the 70’s after the construction of Hinkley Point nuclear power station, and 
the subsequent promotion of ‘cheap’ heating through night-storage. 
 
Wood fuel as logs for log burners and open fires still remains a surprisingly strong market across 
Exmoor although one that does not fully utilise the potential resource available. 
 
Until recently the lack of automation for wood heating devices has been a barrier to their expansion 
into the central heating market. Fortunately, automated wood heating equipment is now available 
for import from mainland Europe where it is a mature industry and a popular choice. The uptake of 
this modern and established technology in the UK depends on changing perceptions, developing a 
strong base of successful demonstration sites and quantifying and accessing sustainable 
quantities of wood fuel together with government support and capital grants. 
 
This report has been commissioned by Exmoor National Park Authority as part of its funding to 
help South West Wood Fuels (SWWF) expand wood heating within the area. It is divided into four 
main sections: 
 
1 Brief overview of the industry, the technology an d wood fuel 
 
2 The total estimated fuel resource on Exmoor 
 
3 The realities of expanding the market and procuri ng wood fuel 
 
4 Conclusions 
 
Included in the body of the report are two case studies, tables, pictures and an appendix  
  
 
 
 



7 

1 An overview of the industry, the technology and w ood fuel 
 
European context 
 
Automated wood heating is an established and mature technology in Scandinavia and much of 
central Europe, supporting a multi-million pound installation industry and providing on going 
income generation for boiler manufacturers, fuel supply contractors, co-operatives, forestry and 
farmers. The rapid uptake, that commenced in the 1980’s was stimulated by a combination of 
government support, expensive fossil fuels, high heat demands, a wood burning culture and strong 
public awareness of pollution problems associated in part with acid-rain pollution. 
 

 
 
 
To date the UK’s position on energy from renewable sources has been unenviable as the graph of 
energy derived from all renewable sources by European countries highlights.  
 

 
Source for both graphs Eurostat 2001 
 
This reflects the UK’s past and present position as a principally fossil fuel economy. Access to oil 
and gas from the North Sea and imports from further a field have fuelled a rapidly expanding 
economy and population requiring large quantities of cheap fuel for heating, transportation and for 
chemical manufacture.  
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The importance of Biomass 
 
During the past 5 years there have been increasing levels of interest in developing renewable 
energy capacity within the UK for electricity and more latterly, heat. This has stemmed partly from  
government policy relating to the targets for CO2  reduction set in Kyoto, and a general increase in 
awareness about sustainability and the finite nature of fossil fuel reserves. 
 
Carbon Storage 
 
In its optimised state woodland has the ability to sequester approximately 1.4 tonnes of carbon 
from the atmosphere per hectare per year. Un-thinned woodland tends to stagnate and the ability 
to absorb CO2 is much reduced. 
 
Each hectare of wood can store approximately 53 tonnes of carbon, suggesting that Exmoor’s 
woodland alone could hold 445,200 tonnes of carbon with a capacity to capture 11,760 tonnes per 
year if they are managed.  
 
In addition each tonne of dry wood burnt can displace 400 litres of oil with a net saving in 
atmospheric release of 1,072 kg of CO2 
 
Without installation of infrastructure wind-turbines, wood boilers or solar panels, renewable energy 
remains a theoretical desktop exercise; in that sense it is a practical discipline. Although this report 
is exclusively about wood heating, the renewable technologies often work well together in 
combination rather than competitively. 
 
The technology and concept of automatic wood burning operates at all levels of size and demand 
in other countries. 
 

   
 
150 kW Binder boiler providing 3.2 MW district heating plant heating in France 
fully automated wood heating  
 
There are projects in progress within the UK, particularly within the South West to try to meet 
government targets of 10% of our electricity from renewable sources by 2010. It is recognised that 
installation of wood burning equipment to replace fossil fuel heating is one of the most cost 
effective means of reducing CO2 emissions. In addition, numerous smaller installations, although 
more costly initially, give an opportunity to develop a fuel supply network that gives greater local 
benefit.   
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Wood fuel within the South West and Exmoor 
 
The South West and in particular Exmoor fulfils many of the criteria on a checklist of suitability for 
wood heating:  
 

·  An available resource 
 

·  A warm wet maritime climate that is well suited to rapid growth of trees 
 

·  A rural population with fuel poverty issues 
 

·  A need for improved local markets and rural employment 
 

·  A number of public and private organisations which include Exmoor National Park Authority 
with strong policies and motivations for local sustainability 

 

·  A lack of gas main infrastructure 
 

·  A highly developed regional “intellectual capital” concentrated in South West Wood Fuels and 
Wood Energy Limited operating in the region 

 
During the past five years a number of factors have converged to establish Exmoor and its 
periphery as one of the main and most innovative wood heating centres in the UK. This has been 
in no small part due to past support from the park authority, and a former project supported by the 
Leader project which developed a fore-runner of SWWF called the Exmoor Wood Fuel Project.  
 
A number of dedicated individuals should be mentioned including Adam Giffard, William Theed and 
Robin Cotton. The latter has subsequently formed an installation company called Wood Energy Ltd 
who are responsible for most installations to date in the area.  
 
There are currently approximately 15 wood chip installations in the South West having a capacity 
of 1.5 MW and utilising 800 tonnes of fuel annually. In addition to these are approximately 25 
automated pellet boilers and stoves supplying heat to the small load end of the market. On Exmoor 
the total number of chip installations is seven having a capacity of approximately 750 kW.  
 
Current Installations in and around Exmoor 
 
Wood chip 
 
Site Boiler make Capacity Fuel requirement (T)* 
 
Pinkworthy Barn Binder 75 kW 30 
 
Loyton Lodge Binder 250 kW 120 
 
New Mills P & H 35 kW 17 
 
Brayford Veto 45 kW 25 
 
Combe Sydenham Veto 100 kW 50 
 
Minehead Sawmills Hamech 150 kW 75 
 
Treborough Hamech 75 kW 30 
 
 Total 730 kW 347 
 
* NB under normal use 1 kW of heating will utilise on average 0.6 air dry tonnes of wood chip     
fuel per annum. 
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Statistics on population and the households of Exmo or 
(provided by ENPA’s statistics department and based  on the last census) 
 
 
The population within the park boundary is 10,873, contained within 4,896 household spaces. 
Of this total the number of farm holdings is 734 of which approximately 50% are small-holdings. 
 
The average inhabitants per household is 2.17, dwellings range from 6-22 rooms (average number 
of rooms per household is 6.2) 83.68% have some form of central heating. 
 
It is an interesting exercise to calculate a very rough estimate of the current energy requirement for 
heating of oil, LPG and electricity on Exmoor based on the following approximate calculations. 
 
4,896 households x 84% (households with central heating) = 4,113 (734 are farms) 
 
Assuming an average heat load at 30 kW (this would average out larger properties requiring 150+ 
kW with the many smaller town properties) for the properties. And 50kW as an average for the 
farms. 
 
Properties 3,379 x 30 kW = 101,370 kW 
 
Farms 734 x 50 kW = 36,700 kW 
 
Approximately the heat energy requirement of centrally heated properties in the Exmoor region is 
therefore 138,000 kW, this equates to around 80,000 air dry tonnes  of wood per annum to heat 
them all. 
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Maps supplied by Renewable Heat and Power Ltd 
 
 
Automated wood heating is still an embryonic industry, equally power generation is limited to a 
number of large plants in Slough, Cambridge and Durham, but none in the South West. 
 
It is important to recognise that there are differences between the UK situation and a country with 
an advanced wood heat industry such as Austria with differences in population density, historical 
energy use and forest cover, there is nevertheless the potential to emulate their growth at an 
appropriate rate. 
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An introduction to the technology 
 
Wood chip boilers  
 
These are available in sizes ranging from 20 to 3,000 kW. A typical boiler for a larger domestic 
building possibly with outbuildings or commercial space would fall in the 50-500 kW bracket. 
Utilising around 25-250 tonnes of wood chip fuel per annum. A break-even price for wood chip 
heating compared to oil is £90.00 per dry tonne. It is therefore attractive if fuel can be delivered at 
£45-50 per dry tonne as this gives an annual saving which can cover the initial greater capital cost 
of installation associated with wood chip boilers. Pay back periods vary between 5 and15 years 
depending on the heat load and plant specifications. 
 
The systems are fully automated with fuel store, feed auger and electronic capacity controls. The 
boilers have an independently certified efficiency of >90% making them comparable with any other 
form of heating. Fuel delivery to the chip store is normally only required every 1-3 months 
depending on chip store size. Minimal maintenance is required weekly or monthly depending on 
plant type. Cleaning of heat exchangers may be required manually on a monthly basis depending 
on heat load however this can be done automatically with some plant and ash removal can also be 
done either manually on a monthly basis or automatically. 
 
 

    
 
Boiler Underground store Feed auger Wood chip fuel 
 
 
Log boilers 
 
Traditional log heating has been modernised and semi-automated with these units. Loaded with a 
charge of logs they burn for 4-6 hours providing hot water and central heating. Utilising an 
accumulator tank to store hot water increases the efficiency of these units allowing extended 
periods between burns. Sizes of 15 kW – 40 kW would typically have accumulator tanks ranging 
from 750-2,000 litres of water as a heat sink. Much used in Scandinavia as an extension of their 
traditional log heating there are only a few currently installed in the UK at present. This is despite 
them being very suitable for our small heat load requirements and also for our readily available 
supply of logs. 
 
Typically logs (at 25% moisture content) have a value between £50-90 per tonne.  
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15-25kW KOB log boiler with 1 metre  Prepared firewood billets suitable for log boiler 
loading chamber 
 
Pellet stoves and boilers 
 
Pellet stoves offer clean efficient heat at the flick of a switch, they are especially suitable for 
smaller properties within the domestic market that have small heat loads, rapid space heating 
needs and for sites with limited storage space. The outputs of pellet stoves range from 5-25kW 
with larger models with back boilers able to provide central heating as well as hot water. Pellet 
boilers range in size from 15kW up to commercial units of 500+kW. 
 
Pellet supply is currently mostly imported with bagged prices of £180 per tonne. National 
production in Wales and Durham is likely to reduce this price in the future, as is small scale 
localised production coming online in Shepton Mallet and Winkleigh. Even at £80 per tonne bulk 
price they are more expensive than wood chip fuels but less expensive than oil. 
 

       
  
15-25kW pellet boiler 5kW pellet stove Wood fuel pellets 
 
Pelletisation of dry saw mill residue was first developed in North America and subsequently 
Scandinavia, both countries having huge timber processing industries. The machinery is similar to 
an animal feed mill, where saw dust is forced through a ring die. If the sawdust is at the correct 
moisture, the pressure and heat melt the lignin component of the wood, thus bonding the wood 
fibres together in a dense pellet. 
 

  
 
Small scale pelletising of dry sawdust (8% moisture content) 
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Traditional log markets 
 
The traditional firewood market for stoves, boilers, Agas and open fires, although not automated, 
should not be discounted as it makes an important contribution to forestry management and the 
forest industry and displaces fossil fuel. On Exmoor many thousands of tonnes of logs are burnt 
each year replacing considerable amounts of oil and LPG. Much could be done to improve the 
quality of log sales generally in the South West. An assurance scheme (perhaps similar to the 
Finnish system) which scores species, moisture content and log dimensions would do much for 
building  or restoring confidence in this often variable product, leading to an expansion in  the 
market and a greater trust of wood as a reliable renewable energy source.  
 
A quantification of the log market in terms of volumes and sales per annum is very difficult by the 
nature of the industry operating as it does as a largely black economy. A recent study (see details 
on Further Reading page 42 “From Crisis to Opportunity”) put a figure of £6-8 million per annum 
throughout the South West. A figure of 2-5% could be attributed to Exmoor and North Devon which 
has a strong tradition of a firewood culture.  
 

  
 
Esse 15kW combination cooker and space heater 
 
Summary of heating fuel costs 

 
(1) T – air try tonne 
(2) Slightly lower prices in summer, but essentially affected by global oil prices 

Fuel Type Fuel Price Units Fuel Price p/kWh 
 
Wood chips £30 (at 25% moisture) £/tonne 0.8 
 (=£40/t) (1) 
 
 
Wood pellets 90 £/tonne 1.91 
 
Natural gas 1.3-1.7 p/kWh 1.5 
(domestic) 
 
Natural gas 1-1.25 p/kWh 1.12 
(commercial)  
 
Heating oil 16-25 (2) p/litre 1.64-2.56 
(domestic)  
 
Heating oil 12-20 P/litre 1.23-2 
(commercial) 
 
LPG 20 p/kg 2.32 
 
Coal 60-70 £/tonne 1.032-1.2 
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The basics of wood fuel supply 
 
The 5 rules of good wood chip fuel supply 
 
·  Fuel should be dry with a moisture content of 15-25% (mc% must be tailored to suit the boilers 

own specification, this can range from 10-50%!) - to achieve this an appropriate drying system 
needs to be followed 

 
·  Free from contamination (soil, stones, paint) and excess bark and leaf – requires organised 

handling from standing tree to delivered chip 
 
·  Uniform particle size avoiding dust and slivers – requires correct chipper use and material 

preparation 
 
·  Efficiently handled to minimise unnecessary cost – requires careful planning of material 

handling and delivery system 
 
·  Local supply right place at the right time – wood chips are bulky and should not be transported 

more that 5 miles. 
 
 
Drying of wood fuel in a maritime climate 
 
Higher efficiency and the greatest possible extraction of energy from the combustion of wood are 
achieved by drying the wood. A target moisture content of 15-25% moisture content is desirable as 
shown in the graph below. Burning dryer wood reduces the risks of tar and condensation build up 
which can damage the boiler and flues. Having said this some larger boilers (normally 300+kW) do 
have a design which facilitates green chip combustion.  
 

 
 
Wood drying is normally and most cost effectively achieved by ‘air drying’ using solar and wind 
evaporation. This has no input cost, but does require good organisation, timing and a certain skill 
akin to hay making to be successful. Drying times for material vary from 6-12 months depending on 
the time of cutting, material diameter and species. Ideally material is felled during the winter 
months, dries during the summer and is chipped mid to late summer. This can have cash flow 
implications as this may involve capital being tied up for some time. This timescale can also be in 
conflict with other site clearance requirements e.g. hedge laying.  
 
Normally chipping is undertaken when the wood is at 20-30% mc, and the resulting chip will be 
stable and not compost during storage. Chipping very dry material results in poor chip quality 
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(particle breakdown and dust) and contributes to chipper blade wear, requires more chipper power 
and uses more tractor fuel. 
 
Health and Safety issues 
 
Health and safety awareness is particularly important throughout the fuel processing stages from 
cutting to chip storage. Forestry and timber handling is an inherently dangerous undertaking unless 
operators have sufficient training. While most will be familiar with safe practice it is vital that 
suppliers, contractors or self supply owners of boilers acquire relevant training in fuel handling and 
safety. 
 
Basic hazards in wood handling include:- 
 

·  Chainsaw use – training available from NPTC/LANTRA 
·  Regulated under PULER/LOLER – use of lifting and handling equipment 
·  Safe manual lifting 
·  Chipper operation – NPTC/LANTRA 

 
Specific hazards with woodchip 
 
 Risk Solution 
�  dust   Explosive and damaging to lungs  Improve ventilation  
     Wear mask with P3 filter 
     Use correct chipping practices 
     
�  mould spores Lung damage/aspergillus    Wear mask with P2 filter 
      Dry and store material correctly 
 
Advantages of automated wood heating 
 
·  The economics of wood fuelled heating can be optimised if wood is handled efficiently 
·  Contributes to the local economy 
·  Reduced pollution and emissions of greenhouse gases 
·  Attracts grants from a range of new initiatives 
·  Green image for local business and ‘eco’ marketing  
·  Provides an outlet for low grade forestry, timber processing and land management products 
 
 
Disadvantages 
 
·  Handling of wood fuel requires new skills and learning 
·  Energy density of wood is less than oil therefore requiring greater storage space 
·  Drying wood requires forward planning  
·  Initial equipment installation costs are higher 
 
 
Barriers to wood heating expansion 
·  Lack of awareness and misconceptions 
·  Lack of forest culture 
·  Lack of confidence in the wood resource availability, equipment and efficient handling  
·  Higher initial capital costs for installation/lack of awareness about grant availability 
·  Insufficient grant contributions 
·  Planning issues 
·  Competition from low cost fossil fuel supplies 
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Case Studies 
 
New Mills, Snapper 
 
 
Case study 1 – New Mills, Snapper 
 
The owner at New Mills had a 35 kW P & H boiler installed by Wood Energy Ltd in 2003 to provide 
wood heating during the winter months. Most wood is sourced from the owners holding of 30 acres 
and is composed of low grade hardwood, hazel and willow. Access to the woodland and the chip 
store is less than ideal as it is on a steep bank. Improvements are planned for summer 2005. The 
chip store measures 3 metres by 3 metres base and 2 metres high giving a capacity of 18 cubic 
metres. This has to filled 3-4 times during the winter but is currently being expanded to contain a 
whole season’s supply. 
 
Chipping is completed on site direct into the store using material previously stacked nearby. As a 
retired smallholder the owner provides all his own labour, cutting, stacking and chipping material 
(using the SWWF machinery ring chipper). Commercially the degree of handling and manual 
labour would be unacceptable but as the smallholder undertakes the work himself there is still a 
substantial saving on heating costs. In addition, the woodland has been improved and a use has 
been found for very low quality material. 
 

    
 

    
  
Small scale self supply bringing low quality broadleaf woodland back into management 
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Loyton 
 
Case study 2 – Loyton, Morebath 
 
The owner at Loyton has been a long term member and supporter of South West Wood Fuels. 
Initially he installed a 40 kW VETO boiler in 2000. The current project developing a shooting lodge, 
hotel and conference centre completed in November 2003 needed a more powerful system to 
supply heat and hot water for guests. A 250 kW Austrian Binder boiler was selected for its power, 
efficiency and sophisticated automated control. Installed by Wood Energy Ltd of Oakford this boiler 
will be the largest in the area, consuming around 120 tonnes of wood chip per annum. 
 
Currently, fuel is processed off site and is delivered in a 25 cubic metre trailer which is reversed up 
to the chip store and tipped straight in. The operation takes around 15 minutes with the minimum of 
disturbance, much like an oil tanker delivery. At £50 per delivered tonne of wood chip the heating is 
approximately half the price of oil for this high heat load property. The combination of grants for 
capital installation and fuel savings create an attractive economic package as well as an eco 
marketing angle to the lodge. 
 

    
 

    
 
The lodge, chip store under construction and processing of the first load 
 
 
 
 
Introduction to South West Wood Fuels Co-operative 
 
Exmoor based South West Wood Fuels Ltd is an innovative ‘not for profit co-operative’ which aims 
to realise the local economic and environmental benefits associated with an expansion of 
automated wood heating. Raising public awareness of the modern combustion technologies 
available for wood-chips, pellets and logs underpins our work on building a secure fuel supply 
network. Our membership is approaching 100 and comprises many woodland owners, land 
managers and timber processors all keen to supply low grade material into this market. 
 
SWWF acts as an interface between projects which utilise wood fuel and potential suppliers from 
its membership. This co-ordination is vital and much appreciated in the UK wood energy supply 
industry which is embryonic and often fragmented. Clustering of resources and technical help have 
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shown to be effective where they have occurred in the South West already and further 
encouragement and support is needed. 
 
Specific areas of assistance include: wood chip store design, chipper training and maintenance, 
health and safety, fuel handling and advice on drying and storage. We provide sound information 
and advice to potential installers on appropriate technology and systems for their needs , including 
the costs, advantages and disadvantages. 
 
These roles could be expanded into new areas to support the industry and address the lack of 
confidence in fuel availability that currently hinders new proposals from proceeding to 
installation.  We also help to ensure the successful running of existing installations. 
 
 
Raising awareness and providing information and con tacts 
 
There is a great awareness of the lack of understanding and misconceptions surrounding modern 
automated wood heating. SWWF intends to expand its campaign to inform several target groups:- 
 
- The general public 
Providing information of best practice and availability of appropriate wood burning technologies. 
Arranging visits for groups and individuals to existing installations and demonstrating best practice. 
This has been shown to be a very effective way of explaining the technology and overcoming 
common misconceptions. Expansion of this activity is limited by budget. 
 
- Fuel suppliers 
Developing the contact network between fuel suppliers and consumers. 
 
- Local authorities, government and regional organisations 
SWWF seeks to extend knowledge amongst the key players so that they can confidently apply the 
technology successfully and help to achieve government targets for 2010.  
 
- Building contractors, architects, developers and engineers 
Helping to expand their knowledge and introduce them to the industry so that they can better 
inform their clients. 
 
- Installers and boiler manufacturers 
Disseminate information on new models and developments both nationally and internationally. 
Provide contact between customers and installers.  Current engagement with installers include 
Wood Energy Limited, Econergy Ltd and Talbotts Heating Limited. 
 
- Publicising Clear Skies Grants available 
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2 The total estimated fuel resource on Exmoor  
 
 
Terminology : 
 
Forestry production is measured using the yield class system (YC) which can be used to estimate  
both standing volumes of wood and a sustainable annual harvest. It assumes the woods are  
thinned. It does not however include branch wood/tree tops which can contribute 15-5% additional 
volume where material is harvested for the energy market. 
 
This calculation assumes a notional yield class of 15 for conifers and 4 for broadleaves. These 
numbers are therefore assumed to be the annual allowable harvest in cubic metres of solid wood. 
 
N.B.  
1 cubic metre of green wood weighs approximately 1 tonne. 
One green tonne of wood weighs 0.5-0.7 tonnes at 20% moisture content. 
Conifer species tend to have lower density than broadleaved species when dried, hence the 
variation. 
T = air dry tonnes (20% moisture content). To convert to oven dry tonnes (ODT) reduce by a 
further 20%.1 cubic metre of solid wood converted to chip creates 2-2.5 cubic metres of loose chip. 
 
 
 
Potential sources of wood fuel: 
 
·  Forestry products and residue 
 
·  Land management residues – hedge restoration and Rh ododendron clearance 
 
·  Sawmilling residues  
 
·  Waste wood 
 
·  Energy crops 
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Forestry products and residues 
 
Exmoor has a greater forest cover than the national average, with a distribution of some larger 
holdings to the east of the park and a wide scattering of isolated blocks and wooded valley sides.  
 
There are approximately 8,400 ha of woodland on Exmoor covering 12% of the park’s area, this 
compares favourably with the total for the South West being 8.9% (212,022 ha).  
 

 
Map courtesy of Exmoor National Park Authority 

 
 
The approximate breakdown of woodland type is as follows: 
 
      Area (ha)   Percentage of total 
 
Semi-natural broadleaf woodland  4,704 56 
 
Pure conifer plantation 3,024 36 

 
Mixed broadleaf/conifer 504 6 
 
Broadleaved plantation 168 2 
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Typical woodland on Exmoor 
 

   
 
Semi-mature conifer stand Neglected coppice Poor quality mixed broadleaf 
200+ cu metres per hectare   50 cu metres per hectare  100-150 cu metres per hectare 
 

 
 
Approximately 2,000 hectares of the broadleaf woodlands are classed as ancient semi-natural. 
Much of the broadleaf woodland was managed as coppice up until the 1950’s when markets for 
firewood and oak bark for tanning declined. The loss of labour following WWII caused further 
decline in woodland management due to its labour intensive nature. 
 
Total standing volume 
 
It could be assumed that broadleaf woodland would have a standing volume of approximately 125 
cubic metres per hectare given that a considerable area is composed of stored coppice.  
 
For conifer woodland the average standing volume per hectare is assumed to be 200 cubic metres, 
150 cubic metres for mixed stands and 10 cubic metres for broadleaf plantations.  
 
 

Area (ha)   Total volume (cu metres) 
 
Semi-natural broadleaf woodland  4,704 588,000 
 
Pure conifer plantation 3,024 604,800 
 
Mixed broadleaf/conifer 504 75,600 
 
Broad-leaved plantation 168 1,680 
 
TOTAL 8,400 1,270,080 
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Estimated yield from returning woodlands to managem ent 
 
A considerable area of the woodland on Exmoor is neglected or under managed. It is therefore 
sensible to assume in any calculation of harvestable yields that there is a standing “backlog”  of 
material which could theoretically be removed from the woodlands to produce an immediate 
harvestable volume. Such an operation would greatly benefit the woodland and return it to a 
normal manageable state.  
 
Nevertheless it must be remembered that for a percentage of this area continued non-intervention 
or low intensity management is desirable for ecological benefits and this will therefore limit current 
and future timber yields.  E.g., Horner Wood which is non intervention except for limited removal of 
exotic species such as Sycamore. 
 
Other limitations on felling operations include poor access, steep terrain, conflicting land use such 
as shooting or recreation. These will be discussed later. 
 
 
Theoretical thinning (30%) of existing woodland to remove back-log of timber 
 

Area (ha) Total volume   Thinning volume (cubic m) 
 
Semi-natural broadleaf woodland 4,704 588,000 176,400 
 
Pure conifer plantation 3,024 604,800 181,440 
 
Mixed broadleaf/conifer 504 75,600 22,680 
 
Broad-leaved plantation 168 1,680 504 
 
TOTAL 8,400 1,270,080 381,024 
 
 
Making the following assumptions the table would be  adjusted as below: 
 
30% of conifer plantation has already been thinned adequately in the past 10 years 
 
30% of broadleaf will be classed a limited/non intervention 
 
30%  reduction for mixed stands 
 
 

Reduced area (ha)       Reduced thinning volume (cubic m) 
 
Semi-natural broadleaf woodland 3,293 123,480 
 
Pure conifer plantation 2,117 127,020 
 
Mixed broadleaf/conifer 353 15,876 
 
Broad-leaved plantation 168 504 
 
TOTAL 5,931 266,880 
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Total sustainable harvesting volumes 
 
The annual sustainable cutting yield (based on yield class) gives an indication of the volume 
produced annually per hectare. This volume of material can be removed on an annual basis in the 
form of thinnings which maintains the optimal density of the trees in the wood. Generally this is at 
3-5 year intervals to achieve economies of scale.  
 
Although different woodlands will produce material at different times across the area of the 
National Park, this would produce an average annual yield. 
 
Annual Yield 

Area (ha)  Theoretical annual yield (cu metres)  
  

Semi-natural broadleaf woodland 4,704 18,816 
 
Pure conifer plantation 3,024 45,360 
 
Mixed broadleaf/conifer 504 5,040 
 
Broad-leaved plantation 168 672 
 
TOTAL 8,400 69,888 
 
Based on the assumption that 30% of broadleaf is limited access/non intervention the above figure 
for broadleaf and the mixed broadleaf should be reduced as below. This also assumes that the 
majority of broadleaf woodland on Exmoor is largely unmanaged and hence a yield class of 4 is 
used. Managed stands of broadleaves such as Ash, Chestnut and Sycamore can achieve yield 
classes of  5-8. 
 
The yield volumes for conifer are based on the assumption that all stands are managed and are 
growing at an optimal rate. In reality some stands have never been thinned and are therefore 
stagnated at a yield class of 5-10, possibly even less in the worst cases. 
 
If one assumed that 30% of the total area is unmanaged at yield class 5, 30% have had some 
management giving a yield class of 10 and the remainder of 40% are well managed, the following 
table gives accordingly adjusted figures. 
 
Adjusted yields modified due to non-intervention an d lack of management 
 
Status             Area (ha)        Volume (cu metr es) 
 
Conifer 
30% unmanaged @ YC5 907 4,536 
 
30% semi-managed @ YC 10 907 9,072 
 
40% managed @ YC 15 1,210 18,150 
 
Mixed 
30% unmanaged/limited access 353 3,530 
 
Broadleaf 
30% limited intervention 3,293 13,172 
 
Totals 6,670 48,460 
 



25 

Distribution of woodlands on Exmoor 
 
Conifer plantations 
 
Large commercial fuel production could come from conifer plantations that are located in the east 
of the park. Ownership by Crown Estate, Forestry Commission, National Trust, ENPA and a 
number of private owners represents approximately 2,000 ha, current cutting represents 8-9,000 
cubic metres annually. If 10% of this material could be used for fuel it would give 800-900 cubic 
metres per annum as an immediate source. 
 
The current low cutting programme (25-30% of the normal yield expected from managed 
plantations) reflects the current depressed market. An outlet for fuel wood or an upturn in the 
market could help to alter this situation.  “Energy wood” can also be utilised from brash and tops 
which are currently left on the forest floor unharvested. 
 
The remaining conifer blocks are mostly privately owned and have been planted on valley sides 
often replacing broadleaf woodland that was felled in the 1950’s and 60’s. Management is variable 
frequently with poor access with limited harvesting possibilities. 
 
Broadleaf woodlands 
 
Broadleaf woodland forms a considerable percentage of Exmoor’s woodland cover. Around 2,000 
hectares are designated Ancient Semi Natural Woodland (ASNW), many are located on steep 
slopes and are composed of Sessile Oak, Ash, Beech and Sweet Chestnut mostly re-grown from 
coppice. Management declined after the war due to the collapse of the charcoal and tan bark 
markets, loss of labour and the break-up of the estates into smaller blocks. 
 
Their contribution to commercial forestry is difficult and challenging and this will be no different in 
the case for energy supply. Most material if not used for timber will be more suited for the firewood 
market and the production of wood chip from these woodlands could only occur where access is 
good and as part of other harvesting/thinning operations. 
 
It is recognised that in some broadleaf woodlands for ecological reasons it is more appropriate to 
undertake limited management or no intervention at all. However, even where the objective is for 
optimising the recreation or ecological value of the woodlands often through grant aided work, 
there may still be scope for energy wood production e.g. ride widening. 
 
 
Small scale broadleaf and conifer woodland 
 

   
 
Farm scale plantations, planted in the 70’s often unmanaged 
 
Outside of the large commercial blocks are small blocks ranging from 1-5 hectares of conifer 
associated with upland farms.  Policies during that time encouraged farms to create small blocks 
for fencing and building needs, unfortunately cheap imports and increased labour costs have 
resulted in few being utilised for their original intention. Many could contribute to wood fuel on a 
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medium to small local basis particularly for farm scale installations. However, it should be noted 
that thinning now at this late stage can result in wind blow.  
 
The reality of energy wood harvesting 
 
The previous calculations of annual yield from woodlands in the National Park is essentially 
theoretical and just as in the case for other timber products without demand no production exists in 
reality. The following factors must there fore be considered. 
 
Installed capacity 
 
Development of installed capacity for automated wood heating will stimulate a demand – currently 
demand for wood chip fuel is small, approximately 500 tonnes per annum, although the firewood 
market is stronger. 
 
The current lack of demand for energy wood due to the small number of biomass boilers in and 
around Exmoor means that energy wood production is correspondingly low. There is therefore little 
incentive to develop infrastructure skills and entrepreneurial activity associated with fuel production 
however the potential is clearly there and demonstrated in the extensive natural forest resource of 
Exmoor. Only the expansion of installed capacity will generate the creation of a wood fuel supply 
industry with all the associated benefits feeding back into the management of woodland in the 
National Park. 
 
Currently it is unlikely that commercial quantities of wood chip could be economically produced for 
medium to large scale electricity generation requiring 30-150,000 tonnes per annum. However if 
there is a more organic development of the installed capacity in and around Exmoor then this 
would encourage viable wood fuel production with ever increasing capacity, larger chippers and 
the know-how to process wood fuel with all the inherent economies of scale. In the long run this 
would mean that medium to large scale electricity/CHP plants could potentially be supplied. 
 
Access constraints to woodland  
 
As discussed, access to woodland for harvesting material can be difficult on Exmoor.  
  

·  Steep slopes, wet ground, remote woodland, limited access extraction tracks and routes 
across neighbouring land can frustrate operations and add significantly to working costs. 

 
·  Other uses for woodland such as recreation, shooting and hunting can place limitations on 

access at certain times of the year. 
 

·  As discussed, areas of Ancient Semi Natural Woodland, Conservation Areas and SSSI’s 
may limit timber removal.  

 
·  All the above limitations can be reflected and are exacerbated by the fragmented nature of 

ownership and those owners’ varied objectives for management. 
 
Economics, competing demands and mobilizing the for estry sector 
 
As with all commodities the level of demand creates a price which determines the levels of supply. 
At the moment the situation is somewhat artificial as demand is small. For a realistic assessment of 
wood fuel availability an understanding and appraisal of the economics involved is required. Much 
time is spent basing viability of installations on estimated prices which often appear too low.  
A quality fuel commands an appropriate price.  
 
Realistically, when sold as loose cubic metres of chip, prices of £12 equating to £45-50 tonnes at 
20% moisture content are in line with Austrian prices and offer a fuel which can deliver the same 
heat for half the price of oil heating. 
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Typical fuel handling costs: 
 
Fell and extract to roadside £12-18 per m3 
Haulage £5 per m3 

Conversion to chip £8-12 per m3 

Delivery of wood chip £5 per m3 

 

Total £30-40 per m 3 of solid wood at 25% mc 
 
The above price gives little or no value to the standing timber as it assumes that it would be a by-
product of sound woodland management e.g., thinning or harvesting residues. The lower end of 
the price range could sensibly be achieved if larger scale wood energy production was occurring 
using larger crane fed chippers with inherent economies. 
 
Double handling or longer haulage/delivery of fuel would rapidly remove any profit margin and 
increase costs. 
 
The self supply owner may use his or her own labour at whatever value they choose to put on it as 
a means to reducing costs. However, excessive manual labour can often be less cost effective and 
sustainable in the long term than contracting mechanised help. 
 
There must also be a profit margin within the operation that encourages contractors to become 
involved. Lack of contractors and skilled labour is a major problem in forestry and will be a factor in 
energy supply. 
 
Prices of £25-35 per tonne may be profitable for large scale green chip supply, but not for local 
scale supply of dry chip, even when the raw material is available very cheaply or ‘free to collector’. 
As the graph below shows, energy will always be buying in to the lower end of the market, because 
it is essentially competing against cheap fossil fuels. Increased prices of fossil fuel will permit 
higher wood fuel price which will allow better competition with other timber products. This will lead 
to increased supplies becoming available. 
 
Graph showing release of products depending on pric e per solid cubic metre 

 
 
Increased demand would stimulate four activities:-  
 

·  Capture of existing material currently destined for other markets (as shown above) 
 

·  Justification to use hedge arisings where practical and commencement of thinning on un-
managed blocks of woodland 

 
·  “Import” from outside the region 

 
·  Energy crop production 
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While the benefits of bringing woodland back into management, include improved yield class, 
higher value end crops and other less tangible benefits in recreation, landscape etc. the main 
criteria for timber release from most estates will need to be economic, in the sale of fuel or set 
against oil savings if a boiler is installed on site. Grant intervention in the case of hedge restoration, 
heathland restoration and management grants under the new EWGS may assist on some sites. 
 
For hard-woods the competition with firewood logs is difficult to gauge, retail values of £100 tonnes 
delivered dry are double wood chip if an end-user market is available. Firewood merchants rarely 
pay more than £15 per cubic metre for bulk unprocessed material, unless it is of exceptional quality 
or there are local shortages. 
 
The largest mill taking 200,000 tonnes of hardwood annually is St. Regis, Chepstow which 
currently pays £20 tonne delivered to depot, this is similar to softwood prices at Nexfor at South 
Molton who take approximately 120,000 tonnes of round wood from the South West each year. 
 
This is included as a guide price, but not as a viable export opportunity for Exmoor’s hardwood. 
The reality is that most timber is remaining in the wood due to a lack of demand.  
 
Summary of results in light of the limiting factors  above 
 
Timber yields 
 

         Yield from thinning                       Annual yield from growth        
 
Green cubic metres 266,880 48,460 
 
Air dry tonnes 160,128 29,076 
 
 
At the present time due to limiting factors, low demand, poor access, competition for products, lack 
of management and economic constraints perhaps only 10% of this figure could be utilised. An  
increasing installed capacity and development of the infrastructure to supply would however lead to 
a step wise increase as follows: 
 
 
Timescale   Percentage release    Yield from thinning      Annu al yield from growth 
 
2005     10   16,012   2,907 
 
2010    20   32,024   5,814 
 
Amounts in air dry tonnes 
 
Based on all the assumptions above, forestry could likely support 6,000 kW of heating at present 
based on the annual yield alone. However, this could be expanded considerably further as demand 
develops and the 16,012-160,128 air dry tonnes of back-logged thinnings is released. 
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Land management residues – hedge restoration and Rh ododendron clearance  
 
Hedgerow management 
 
Exmoor’s beech hedges are unique to the area and already supply considerable volumes of logged 
fuel wood onto the market, although a far greater volume of tops/brash are normally burnt for site 
clearance. Total hedgerow length is estimated at 5,000 km, much of this however is either 
unmanaged, trimmed hedge or heavily degraded boundary and therefore not holding appreciable 
volume.  
 
It needs to be noted that volume of wood is extremely variable amongst the different age classes of 
hedge depending on factors such as wind exposure, sheep damage, double or single row planting 
and previous management. Hence the assessment should only be taken as an indication.  
 
This report has classified the following types of hedgerow according to their ability to supply wood, 
an estimation  of the proportions of different lengths of hedges on Exmoor is made (pending 
further data or research): 
 
         Percentage             Length (km) 
 
Totally degraded, absent hedge 20 1,000 
 
Neglected hedges - 60 years to veteran 20 1,000 
      - 40-60 years since previous cutting 10 500 
      - 20-40 years since previous cutting 10 500 
 
Managed hedges  - restored in the past 10 years 10 500 
 
      - cut as trimmed hedges on a regular basis 30 1,500 
 
TOTAL 100 5,000 
 
 
 
Severely degraded hedges are unlikely to be restored. 
 

  
 
Remnant boundary hedge at Hawkridge with high landscape value 
 
Neglected hedges   
 
The main driver for hedge restoration is payments to farmers under the ESA scheme. 1,130 km. 
are registered. Since 1997, 550 km have been entered into grant schemes of which 330 km are 
completed and paid, with a further 12% each year. The current estimated annual length is 70km 
per annum. 
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The end result of hedge restoration 
 
 
Very Large –  80+ years since last intervention 
  
Exmoor has a number of hedges which have been neglected for 60-150 years resulting in avenues 
of very large trees some of which might be regarded as veteran. 
 
Since cutting of these hedges is largely detrimental at this stage and outside the normal remit of 
ESA their contribution to the wood fuel resource is only included for interest. 
 

  
 
Veteran Beech trees originally planted as a hedge 
 
 
Specifications 
 
Mid diameter 25-50 cm  Height 20 metres 6-8 trees per 10 m 
 
Volumes in cubic metres per km 
 
Round wood          Brushwood Total (cu metres) Air  dry tonnes  
 
540-2,135        135-534  675-2,669                     405-1,601 
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Medium to large – 40-60 years 
 
Much of this material from restoration would be oversized for chipping with additional problems of 
forks, twists and inclusion of fencing wire and other foreign objects. This wood is normally cut for  
firewood and would not be likely to enter the chipping market. 
 

   
 
Neglected hedge of 40+ years age, note that ingrown wire presents a major problem  
 
The crown/branch material (constituting up to 25%) associated with this felling is normally piled up 
and burnt. Utilisation of material as fuel for chipping is possible but very dependent on tidy working 
practice, ground conditions, location and timing. The issue of drying material in storage for 3-6 
months before chipping is a major factor when considering that most site clearances have limited 
time frames for completion. 
 
Specifications 
 
Mid diameter 15-20 cm  Height 10-12 metres 10-12 trees per 10 m 
 
Volumes in cubic metres per km 
 
Round wood          Brushwood Total (cu metres) Air  dry tonnes  
 
200-350        50-88  250-438  150-263 
 
Volume per kilometre (assumed that 1 cubic metres = 0.6 air dry tonnes) 
 
Small to medium – 20-40 years 
 
These hedges have been cut and managed in the more recently and contain material that is 
generally long and thin suitable for both firewood and chipping. 
 
Annually approximately 70 km is completed under the ESA scheme. Predicting yield is difficult. 
Assuming 1 km can yield 68-150 air dry tonnes an annual total figure of 4,760-10,500 dry tonnes. 
The brush element alone is 952-2100 dry tonnes. 
 
The volume that would be available to the wood chip market is likely to be restricted by size and 
competition for firewood and poor access to perhaps 10% at the present time.  
 
 
Volume per kilometre (assumed that 1 cubic metres = 0.6 air dry tonnes) 
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Specifications 
 
Mid diameter 12-15 cm  Height 8-10 metres 15-20 trees per 10 m 
 
Volumes in cubic metres per km 
 
Round wood          Brushwood Total (cu metres) Air  dry tonnes  
 
90-200                 23-50  113-250  68-150 
 
 

   
 
Small to medium 20-40 years 
 
Restored Hedges 
When regarded as linear coppice cut on a 20 year cycle hedges can be seen as a sustainably 
managed wood resource in addition to their main role as boundaries and the provision of stock 
shelter.  There is however an inherent handling challenge for this material. 
 
 

    
 
Recently cut hedge ready for layering, note log and brush component 
 
The practice of hedge laying involves the removal of 90% of small trees leaving 10% for laying, this  
yields stems and branch wood.  
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Specifications 
 
Mid diameter 7-9 cm  Height 5-6 metres 20-25 trees per 10 m 
 
Volumes in cubic metres per km 
 
Round wood          Brushwood Total (cu metres) Air  dry tonnes  
 
30-90           8-23  38-113   23-68 
 
 
Volume per kilometre (assumed that 1 cubic metres = 0.6 air dry tonnes) 
 
The logistic problems of site clearance, storage, handling and location may mean that only 10-20% 
of this material is utilised as wood chip fuel although much more will continue to supply the log 
market. 
 
Trimmed hedges  
 

  
 
Trimmed hedge near Hawkridge (these are often referred to as “red hedges” due to their colour in autumn) 
 
This practice of trimming hedges probably produces considerable material. However, it is difficult to 
handle and has an excessive leaf content, it is also green having had no pre-drying and therefore 
cannot be seen as a useful fuel. 
 
Handling and processing hedge material 
 
Although cut hedge material is often regarded as a ‘free fuel’ which is normally piled up and burnt 
in the open, there are still handling and processing issues and costs that need to be overcome if it 
is to deliver cost effective fuel to the automated heating market. 
 
The challenges are as follows:  
 

·  Hedge cutting is often completed in difficult locations, with poor access and steep gradients 
 

·  Sites often need to be cleared quickly after cutting to allow banking up and fencing 
 

·  Cutting completed during the winter when conditions are wet and muddy can contaminate 
material 

 
·  Material is bulky and difficult to handle 

 
·  Contractors need to work in a careful and organised fashion 
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These factors probably rule out a number of sites as ever being viable for fuel supply beyond logs. 
However, some sites may be suitable if a nearby boiler installation creates a demand and a careful 
procedure is followed that ensure fuel quality and minimises double handling and transportation. 
 
The question of whether round-wood and brushwood are chipped together or separately depends 
on an individual situation. For ease of handling complete chipping would be favourable particularly 
if the wood chip demand is close to site. If however the log material is needed or has a saleable  
value it may be removed initially. The brush material left may be chipped but handling is difficult.  
 
The methods to be considered are: terrain chipping and terminal chipping. 
 
Terrain chipping is processing on site where the material has fallen. It could be appropriate where 
cut material can be left on the ground for 3-9 months (depending on size) to dry or where there is a 
demand for a higher moisture content chip for a larger installation. 
 
The procedure would involve driving between the hedge and the fallen material and crane feeding 
material butt end first into a chipper with either a front or side mounted feed hopper. The chip 
produced would be ejected into a separate trailer towed alongside, and when full removed from 
site and tipped into a barn or chip store. It would be easier to load the chipper with material left in 
the length, although it may be possible to remove the log component first if economically justified. 
Poorly laid out material, mixed up orientation and jumbled piles would quickly render the material 
impossible to handle and thus uneconomic. 
 
 

   
 
Restoration is often undertaken on steep terrain 
 
 

   
 
Unsorted brushwood and logs, often contaminated with soil and wire – little fuel value beyond logs 
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Large scale terrain chipper operating in France 
 
 
Terminal chipping involves the removal of material from site to a depot or yard where it is either 
stored for drying or chipped immediately. While this has advantages of allowing rapid site 
clearance there are costs associated with handling and transporting this low value product any 
distance.  
 
Larger material which is un-trimmed and laid out in tidy handle able lengths of 4-5 metres can be 
crane loaded onto a forestry trailer and transported effectively over short distance of 1-2 miles.  
The weight of material per load would be reduced to 40-60% of a timber load due to air spaces and 
difficulties with achieving tight stacking. 
 
Where material has had the log section removed and is mostly brush the loading and transport 
becomes more difficult to justify. South West Wood Fuels has tested a low budget method of 
packaging brush into ‘faggots’ before transport. This creates a more compact package which could 
be fed into a large chipper whole at the other end. The technology for brush-wood handling is 
advanced in countries like Sweden where brash is baled for utilisation into the energy market. 
However, the plant is expensive and specialist and unlikely to be available in the South West for 
the foreseeable future. 
 
 

   
 
Bundling of brush near Blackmoor Gate 
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Large scale crane fed terminal chipping  Hand feeding branches into a chipper is time 

consuming and not without health and safety issues 
 
Rhododendron clearance 
 
Rhododendron is a major problem throughout the South West and not least within the park. 
Current estimates of area covered with this exotic species are due to be released later in the year 
pending a study by the Park Authority. Under these ideal soil and climatic conditions it colonises 
rapidly forming dense stands 3-4 metres in height, with many tonnes of ‘biomass’ available per 
hectare. Volume of standing material available per hectare is extremely difficult and we are not 
aware of any study to predict this however the following table might suggest a reasonable 
theoretical figure based on sampling 1 cubic metre of material. 
 
1 hectare at given rhododendron heights might be estimated to yield the following volumes:- 
 
Height    Total volume    % of solid material      Volume of Rhododendron (cu m)      Air dry tonnes 
 
1 m 10,000 0.2 20 10 
 
2 m 20,000 0.5 100 50 
 
3 m 30,000 1.0 300 150 
 
 
The main reason for current clearance work of rhododendron within the park is for ecological 
purposes and more recently as a potential harbour of Sudden Oak Death, a fungal disease with 
attacks beech and oak. 
 
Normally the material is cut and burned on site at considerable expense. While cutting is not driven 
by fuel supply, there may be potential to utilise at least some of the larger material as chipped 
wood fuel.  
 
The economics of handling this difficult species are similar if not greater to the problems of 
handling hedge material and would need to be investigated further. There is a problem with the 
toxicity from free phenols, diterpenes and cyanides. These are compounds in the wood and foliage 
which would be released during processing and combustion.  
 
The options for potentially utilising this material as a fuel supply are that it is cut manually in an 
organised fashion and converted in forest using a terrain chipper or that it is grubbed out using a 
swing shovel and the material is then fed into a tub grinder at roadside. These are however 
expensive and not currently available in the region. 
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Large tub grinder 
 
 
Sawmilling residues 
 
The main residues, relevant to wood fuel, produced from the milling of round logs to sawn 
dimensional timber are slab wood, bark and sawdust. 
 
Typically, for each cubic metre of logs processed the following percentages are produced:- 
 

Slab wood, bark, sawdust and finished timber

Bark
7%

Slab Wood
30%

Sawdust
8%

Finished Timber
55%

  
 
This percentage will vary depending on the size of logs used and the cutting pattern required. 
 
The production of fencing stakes normally involves peeling the bark and pointing one end, this 
gives approximately 35% bark and 10% of pointing residues. 
 
As a primary mill cutting green timber the residues normally have a moisture content of 40-55%, 
which is usable for larger power plants and large heating units with step-grates, but too high a 
moisture content for smaller heating boilers. Therefore a period of 6-8 months stacking in a good 
drying environment is needed before use. This material dries extremely quickly as the surface to 
volume area ratio is clearly very high and the material is thin. 
 
Similarly sawdust and bark are green, and their nature presents unique drying problems. Often 
these waste products are utilised successfully in the horticultural mulch business or for animal 
bedding, at higher prices than wood fuel values.   
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Neatly stacked slab wood suitable for fuel once dry 
 
 
Exmoor does not currently have a major saw-milling industry, thus its inclusion in this report may 
seem unnecessary, however a future milling installation if installed within the park would be 
relevant to wood fuel. There are several sawmills located around the periphery of the National Park 
which could affect fuel procurement and supply. 
 
Minehead Sawmill – a softwood mill cutting green timber for fencing, furniture and panels. 
Residues amount to around 1,000 tonnes of which 500-600 tonnes are available for wood fuel as 
slab wood. Production is expected to increase in the next year to double this figure. 
 
Stoodleigh Sawmill  – produces around 1,200 green tonnes of slab-wood per annum. 
 
Bernard Dru Oak  –  produces 200-300 tonnes of kiln dried oak off-cuts per annum 
   –  and a similar quantity of planer shavings  
 
It must be realised that waste wood is a problem for most processes and it is normally available at 
a low price – £15-17 tonne delivered. Apart from wood fuel the only market is the South Molton 
chipboard factory, therefore it can be regarded as a bench mark price from which most other 
sources of fuel are more expensive. 
 
Clean waste wood 
 
By definition these products are separated as waste and include joinery shop off cuts, saw and 
sanding dust and clean wood waste from processed pallets and demolition timber. 
 
These are limited in supply on Exmoor due to few centres of population or major timber 
processors, however in a similar way to the sawmill products they could be relevant where large 
producers outside the park are active. 
 
Waste wood nationally can provide a very competitive fuel which is very dry (8-15% moisture 
content) and available at a low price (£25-35 per tonne). At these prices the product will stand 
haulage therefore opening up possibilities of it being moved into Exmoor where demand occurs. 
 
Possible local centres of population in or around Exmoor where waste wood could be found 
include Barnstaple, Minehead and Ilfracombe. 
 
Dirty waste wood 
 
This is industrial and domestic wood based waste which contains paints, glues, plastic, chipboard, 
MDF and other contaminants. It is only appropriate as a fuel for large scale generation and heat 
plants for combustion where there are suitable processes and scrubbing equipment to ensure that 
the emissions standards are met and this comes under the waste incineration acts.  
 
Nationally there are huge quantities that are either land-filled, combusted or re-processed into new 
board products. Nexfor board manufacturers at South Molton for example capture around 120,000 
tonnes per annum of recycled wood from waste from as far as London, Bristol and Plymouth.  
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With landfill prices increasing and the population producing ever increasing amounts of wood 
waste prices can be very low indeed, and for electricity generation which requires prices of £19 or 
less through the gate it is likely to be the only viable major fuel in the marketplace. 
 
Energy crops 
 
Short rotation coppice (SRC) of poplar, willow, eucalyptus 
There is little in the way of these on Exmoor, only small trials and one small commercial enterprise 
near North Molton. Compared to higher value uses such as basket willow and river spiling, selling 
SRC for energy gives very poor returns, hence no sites have yet been created. There is current 
interest in farm diversification and land use subsidies, however Exmoor would not in any case be 
regarded as suitable over much of its area. 
  
There are similar research and trial plots being created for Miscanthus grass which can yield 15-25 
T per hectare on ideal sites, however harvesting during the winter is challenging and perhaps more 
suited to lowland agricultural areas. Straw is used for a fuel in other parts of the country, but in the 
South West it is a valuable commodity as bedding. 
 
Fuel influences from outside the area 
 
Although wood fuel is in many ways a local commodity which cannot support excessive transport, it 
is still influenced by market pressures and demands from outside. Where there is a strong demand 
or competition, fuel price will need to be higher. Equally, supply is open to free market economics 
which can result in wood coming in from outside if it is significantly cheaper to stand the transport. 
 
To put the Exmoor survey into context a recent study for the whole of the South West found the 
following:- 
“… The woodlands of the South West total 212,000 ha, yielding after competing demands 215,000 
T per annum. A thinning to address the backlog of timber in un-managed woodlands assuming 
25% availability would yield 750,000 T…” 
 
Generally, wood in chip form is not economically transported more than 5-10 miles. In solid wood 
form it can be transported further. Higher value timber will support greater distances, where as low 
grade timber suitable for energy supports distances of up to 40-50 miles. This gives a further 
quantity available for capture, if the price is sufficient, outside of Exmoor. While this could be seen 
as undesirable, free market economics will apply. Flatter areas of the South West could have lower 
costs per unit of energy wood harvested or grown.  
 
The market can be further skewed with grant incentives for heathland restoration, landscape 
restorations as in the case of the proposed Castle Neroche Project and new incentives to private 
owners through the Forestry Commission grants to remove conifer from broadleaf stands. Similar 
skews occur with waste wood, where avoidance of the landfill tax is a strong incentive. Quantities 
of dirty waste wood are brought to Nexfor in South Molton from as far as London under a contract 
that would not normally be viable without a financial incentive. 
 
The single largest influence on forestry and timber movements is the chip board factory at South 
Molton, utilising 120,000 tonnes per annum it is the largest user of round logs in the South West. 
This mill only takes softwood and recently only material that is certified. Reduced quotas and 
prices of £18-20 per tonne delivered have reflected a general down-turn in forestry prices, resulting 
in a depressed market and cessation of thinning on many forestry estates. 
 
An increased demand and hence competition of low grade softwood for chip board from fuel needs 
can only be beneficial to the growers and the labour force of Exmoor and the South West, to raise 
prices and increase production.
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3 The realities of expanding the market and procuri ng wood fuel  
 
In summary 
 
In most parts of the South West and Exmoor there is an abundance of trees and vegetation 
suitable for energy wood. Surveys can often give reasonable estimates on volumes available 
based on land areas, mensuration samples and yield class tables.  
 
However, the release of wood fuel onto the market is not simply a function of the potential volume 
out there. Trees are converted into other competing products where there is current demand. The 
supply of wood fuel needs to be dovetailed with existing management cycles, supply chains and 
local felling contractor’s activities. 
 
Its availability now and in the future will depend on many factors including oil prices, future forestry 
and rural economics, strength of the pound and government policies and incentives.  
 
Most fundamentally it is the creation of new demand i.e., new installed capacity of boilers which will 
stimulate and expand the wood fuel supply industry in the National Park. 
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Appendix 
 
Further reading 
 
Trees & Woodland on Exmoor – Exmoor National Park Authority, Exmoor House, Dulverton 
 
From Crisis to Opportunity: Developing the Wood Fuel Industry in the South West – Report 
completed by Renewable Heat and Power Ltd September 2003 
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