Forest Owners Management Options

Woodchip-fuels

Both in Britain and Vermont fuel for heating is produced by woodchips.  

http://www.bioregional.com/programme_projects/forestry_prog/urban_forestry/urbfor_woodchip.htm#tag3
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	Sorting logs brought in by tree surgeons at the Croydon Tree Station 


Wood is an age old fuel which fell out of use in Britain with the industrial revolution and advent of cheap fossil fuels. However, wood is still the primary fuel for people in many countries around the world, both developing and developed. In Britain, with increasing concern about climate change, wood is now an increasingly attractive energy source along with other forms of biomass. Modern biomass boilers are efficient and clean and wood energy is renewable, as once trees or other biomass such as elephant grass (miscanthus) are harvested they are replanted and grow again, reabsorbing the CO2 emitted when the wood is used.
Certification of good woodland management, supported by independent inspection, is the best guarantee of sustainably produced wood. Using wood for fuel will help bring under-managed woods back into management. This in turn will open up the woodland canopy allowing more light to reach the ground. Conditions will be greatly improved for wild plants, butterflies and animals which have been declining in recent years such as the dormouse and the nightingale. 
In the UK there is a lot of timber potentially available for fuel. For example, in south-east England the National Inventory of Woodlands and Trees completed in 2000, indicated that over 1 million tonnes of fuel wood could be harvested each year. The Forestry Commission has a target of an additional 2 million tones of wood fuel produced from Britain’s woodlands annually.
If you are looking for supplies of wood fuel try the LogPile Project website. This allows you to search for local wood fuel producers anywhere in the country and has more background information about wood fuel. Government grants are available for installation of biomass appliances through the Low Carbon Buildings Programme. 
Other sources of wood fuel

Woodlands are not the only source of wood fuel. In urban areas the trees on the streets and in parks and gardens all produce timber. A 2005 survey by BioRegional working with the London Tree Officers’ Association estimated that 127,000m3 of tree waste is produced each year. Much of this poses a disposal problem for tree surgeons. 
Untreated reclaimed timber from demolition sites and clean waste pallets can also be used as fuel. Waste from timber using industries is increasingly used for pellet production. Finally, trees such as willow and poplar can be planted as short rotation coppice and cut every 2 or 3 years for fuel. An assessment was made by BioRegional of the wood fuel potentially available in London in 2005, identifying a minimum of 500,000 tonnes a year after allowing for existing uses. The report, Biomass fuel assessment for the Z-squared combined heat and power plant, is available for download from our publications page.
Wood and other biomass has an advantage over other renewables such as wind and wave since it can be easily stored until it is needed. This flexibility in use comes at a cost as it has to be harvested, processed and physically transported from where it grows to where it is used, slightly offsetting the CO2 emission reduction from using wood fuel. 
Wood is now recognised as good value, at least as cost effective as other renewables. Following price rises for fossil fuels in 2005 wood chip is cheaper than natural gas. Its potential was recognised by the government when they set up the Biomass Task Force. Their report identified potential for wood fuels to save 3.6 million tonnes of carbon emissions nationally from existing resources. Planting biomass is an attractive way for farmers to diversify their businesses. The government’s response to the task force report, published in April 2006, supported its conclusions and contained commitments to foster the development of wood and other biomass as modern energy sources.
BioRegional and wood for energy

BioRegional has promoted wood for energy since 2001. Our aims are to:
• develop a commercially viable model for wood chip fuel supply at local scale;
• promote wood as a fuel and develop a supply chain for wood fuel across London and elsewhere; and
• work with others in the emerging industry to make using woodchip “as easy as paying the gas bill”.
Types of wood fuel
There are 3 main types of wood fuel used in modern systems in the UK, Europe and elsewhere
Logs
The traditional form of wood fuel which can be easily stored, air dried and burnt in a wide range of appliances from open fires to modern automated boilers.
The advantages of logs are:
• they are readily available, although there are no guarantees of quality so the buyer has to make sure they are suitable for the proposed use.
• bought in bulk, they are the cheapest form of wood fuel;
• they are almost always locally produced, so buying logs benefits local woodlands and the local economy.
The disadvantages of using logs are: 
• there is no agreed quality standard, so logs may be the wrong size or too wet 
• using logs requires more involvement than other forms of wood fuel, stoves have to be loaded and cleaned, and even highly efficient modern boilers have to be loaded on a daily basis.
Wood Chip
Wood chip is widely use in other European countries as a fuel for heating and in combined heat and power systems, particularly in countries with a strong forestry tradition such as Scandinavia and Austria. Wood chip boilers are available for all scales of operation though CHP plants are normally larger serving a town via a district heating scheme. 
The advantages of wood chip are:
• it is cheap, often as cheap as logs and now (June 2006) cheaper than mains gas;
• it is a standardised product with Europe wide quality standards in place;
• fully automated, highly efficient boiler systems are available;
• it can be made from a wide range of raw materials, often sourced locally.
Its drawbacks are:
• fuel quality is often variable, since suppliers are still inexperienced;
• it can be difficult to find supplies without assistance;
• it is a bulky fuel, leading to storage problems in some sites, particularly at the domestic scale.
Wood Pellets
Wood pellets are a highly compressed standardised product made from sawdust, normally without other additives. 
Their advantages are:
• they are a consistent fuel with low moisture content which can be easily handled in automated systems;
• a wide range of appliances are available to burn pellets, from single room stoves to large district heating systems. Fully automated boilers are the norm;
• bulk density is around 4 times that of wood chip, requiring less storage room making them more convenient at a domestic scale. In other countries bags of pellets are commonly sold on filling station forecourts.
Their disadvantages are:
• supplies of locally made wood pellets are hard to find in the UK, most are imported at present;
• they take energy to make and are often transported long distances, reducing the environmental benefits of using a wood fuel;
• they are expensive, around twice the price of wood chip.
BioRegional’s associated company BioRegional Forestry can supply logs in South London and nearby areas. BioRegional has set up a wood chip production unit in partnership with the London Borough of Croydon and City Suburban Tree Surgeons Ltd. For more information about wood chip supplies please contact Andrew Tolfts.
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	Pete Kavanagh of City Suburban Tree Surgeons at the Croydon TreeStation.


Developing local wood chip supplies

Wood chip fuel is increasingly seen as an important element in reducing our CO2 emissions. Wood provides the greatest amount of renewable energy across Europe, though this is over looked as most is used in small heating projects. The UK has very low levels of wood fuel use by European standards but is beginning to increase this as the economic and environmental benefits become clearer. There are clear commitments to support the sector from government and cost savings for users.
London is in the vanguard of biomass uptake thanks to policy initiatives by the Mayor and GLA. There is a city wide requirement for larger new developments to include 10% on-site renewable energy generation, with some boroughs having more demanding policies. Heating with wood is often the most cost effective way of achieving this and the use of wood chip and pellets is set to increase. Wood waste from tree management and commercial sources is generated all over London creating a substantial local fuel source. 
BioRegional have been developing wood fuel in London since 2001, first for the BedZED project and latterly as part of the proposed Z-squared development. BioRegional’s TreeStation at Croydon is the first of its kind in the capital, processing tree surgery arisings into high quality graded wood chip fuel suitable for use in a wide range of boilers. With our partners we have demonstrated a commercially viable system for wood chip production at a local scale and provided a local fuel source to give developers the confidence to install wood chip heating systems. The work was supported by the Norlands Foundation, The Carbon Trust and Scottish Power’s Green Energy Trust.
All partners in the TreeStation benefit

• The council has a sustainable disposal route for arboricultural arisings which is £20,000pa cheaper than alternatives such as landfill; provides a disposal point for local tree surgeons; and has a local supply of wood chip, supporting its renewable energy policy.
• City Suburban Tree Surgeons are able to offer a more complete service to their clients by including the use of all waste as fuel and gains a diversification of their business; and 
• BioRegional has practical experience of wood chip fuel production which we are able to use in promoting its uptake as fuel and developing the wood chip supply chain in London and elsewhere. The TreeStation at Croydon is used as a demonstration unit for others interested in wood chip production.
Full operation at the Croydon TreeStation was achieved in March 2006 with the site currently making around 70 tonnes of chip a week. This will rise to around 200 tonnes a week (around 8000t/year) by the end of 2006. All grades of chip commonly used in boilers can be made, depending on the users’ specification. Now most chip is sold green at around 45% moisture content but it can be supplied at 30% mc, improving its value as fuel. 8,000 tonnes of woodchip used in boilers each year replacing natural gas saves around 5,050 tonnes of CO2 emissions. 
A case study report of development of wood chip production at Croydon will be available from July 2006 for download from our publications page.
Croydon Council is one of the leading councils in London in promoting renewable energy. Their policy requires that 10% of carbon emissions from new large developments are avoided by on-site renewable energy generation. This together with a local supply of woodchip has stimulated the uptake of biomass heating in the borough. More than 6 projects are in planning or implementation over the last year representing over 2MW of boiler capacity. This will need around 1,500 tonnes of chip annually. Other boroughs are adopting similar policies, enhancing the prospects for growth in biomass use across London.
	The work at the Croydon TreeStation to develop the supply of wood chip fuel was recognised recently when we won a 2006 Ashden Award for Renewable Energy. We shall use the £15,000 prize money to kickstart the next phase of our work with wood fuel.
	




Croydon is an example of an urban TreeStation. For more information about TreeStations in general follow this link: TreeStations
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	Filling a trailer with C50 grade chip for use in larger boilers


Future work with biomass fuel

The Croydon TreeStation is a one step towards establishing a capital wide biomass supply chain. We intend to build on our experience at Croydon and set up additional wood chip production units around London, working with local authorities and commercial partners. We shall also look at other sources of wood chip such as packaging and commercial waste and recycled timber. Our aim is to ensure that as the demand for wood chip fuel grows there is a local supply to meet it and that it is as easy and convenient to use wood chip as paying the gas bill.
Outside London we anticipate working with planners and developers to create local supplies of wood chip for use in new building projects and older properties converted to biomass heating. This will include energy crops such as short rotation willow coppice, thinning and coppice produce from existing woodlands brought back into management in addition to the waste timber we have been using in London. We are able to assist in the planning and establishment of local supply chains.
Contacts
For more information about wood chip production, supply and use please contact Andrew Tolfts, Forestry Manager, t: 020 8484 4891, email: Andrew Tolfts
http://www.vermontbiz.com/vbm_online/article.cfm?articleID=2881
Cheap off the old block

Interest rises in wood chip energy as oil prices rise 

by Ed Barna

Vermont schools are increasingly deciding that the way to get their fuel costs under control is to take them to the woodshed.

Cathy Hilgendorf, the school construction consultant for the Education Department, said she has had to get educated herself on wood chip energy, with so many retrofits being proposed. The bidding opportunities in the next year will not include any new schools, but 
we have 25 or 26 schools considering heating with wood,
 she said.

The locales involved range from north (Milton) to south (Mt Anthony Union High School, with the Bennington area middle school already heated that way). The units can be large (Burlington High School) or small (Cabot), but for all such projects the savings can be 
huge,
 Hilgendorf said. 
Wood chips are pretty cheap,
 to the point where energy budgets can sometimes be slashed by two-thirds.

High heating oil costs are helping to create the trend, Hilgendorf said, but other factors may be at work. Vermont is way ahead of other New England states, she said, New Hampshire having only two schools equipped with such systems, and Maine only one. 
We
ve been doing it since the mid-1980
s, very successfully,
 she said.

Not that oil heating systems are going away. Typically, Hilgendorf said, oil is likely to remain as a source during the more moderate fall and spring months, with the biomass taking over when the chips are down. 

But 
it
s definitely a growing market in Vermont,
 she said. 
If you want to open a sawmill and make wood chips for fuel, you
ll have plenty of business.


One of Vermont
s strengths in this economic sector is the Biomass Energy Resource Center, founded in 2001, whose website Hilgendorf recommended to anyone seeking an introduction to the subject. Headquartered in Montpelier, BERC is an independent nonprofit organization that works 
on projects around the country to install systems that use biomass fuel to produce heat and/or electricity. Our partners in these projects have included schools, communities, colleges, businesses, utilities, and government agencies.
 

Biomass, including agricultural and animal wastes in other parts of the country, now handles hundreds of energy production demands, including heating whole downtowns, according to BERC. Their role can vary according to the partners, but BERC says their staff and consultants can:

 
 
Take a first look at a potential project, to find out if it is feasible and, if so, how it might be structured.

 
 Put the project together, providing guidance to stakeholders in preliminary design and setting up the project structure.

 
 
Carry out preliminary feasibility studies, and write requests for proposals to find the right technical, engineering, and design resources.

 
 
Help finance the project in the best possible way, through grants, loans, and/or nontraditional financing.

 
 
Help owners and stakeholders analyze the options and come to a "go/no go" decision.

 
 Manage the project during construction, and carry out commissioning to make sure the new system is working properly.

 
 Secure a reliable fuel supply, at a fair price.


Specifically for schools, BERC has worked with several state agencies to create a 
Fuels for Schools
 initiative. This winter, at least 10 percent of the students in the state will be warmed by wood chip heating systems 
 and school boards
 hearts will be warmed by the way prices for wood chips have increased less than 1 percent annually in recent years.

Behind BERC
s efforts is Tim Maker, their executive director, whose experience with wood chip heat goes back to the beginning of its use by Vermont schools. Back in 1985, he said, he had his own energy efficiency consulting business, and volunteered to be part of a Town Energy Committee in Calais. The website expanded on this to say that Maker graduated from Cornell with a degree in engineering physics, was a principal of EEA Biomass, has served as project manager for ten schools that have installed or are installing wood-fired heating plants in Vermont, Maine, and Montana, has developed wood energy systems in community and public housing settings, and has authored two texts on biomass installations, one of them a joint publication of the US Department of Energy and Natural Resources Canada.

The Calais School Board had been looking for a way out of paying electric heating bills at the elementary school, and the Energy Committee helped prepare a report suggesting that wood chip heat was the best solution, Maker said. At that point there was one preexisting wood chip operation, in Londonderry, but his committee decided not to do it that way (a custodian had to load in the wood chips in all kinds of weather, versus the automatic feeder system that Calais went on to use). Londonderry did not keep that system, he said.

At Town Meeting, there was a discussion of the wood chip option and its payback time. The voice vote 
was unanimous,
 even though some had posed sharp questions 
 a precedent, Maker said, for the pattern he has seen that when proponents get a chance to make their case directly to the public, they approve such projects. The fact that the equipment Calais bought into cost only $30,000 helped get things going; now, the equipment is up in price in the same way that a $1,500 high-tech wood stove costs more than a 1980
s $100 hardware store box stove.

But that reflects a devotion to the technology that has made burning wood chips more environmentally sound, Maker said. Forget images of smoking woodstoves depositing soot on their surroundings; these systems are far more efficient. BERC
s website: 
A wood energy system emits only one fifteenth (seven percent) the particulate matter (PM10) of the average wood stove in use today for the same level of fuel energy input.


The arrival of wood chip heat as a common energy source has implications for the forest products industry. From the Biomass Center
s point of view, those implications are positive.



With the exception of methane recovery systems, biomass systems are usually fueled by waste wood, from logging operations, forest thinning, low-grade wood, and/or sawmill residues,
 said their summary. 
These systems create a commercial market for wood whose extraction benefits forest health, while also boosting the forest-product economy. Rather than depleting the forest resource, biomass energy, when sustainably supplied, helps it to grow.


Asked about the possibility that extensive use of treetops and secondary trees might deplete soil nutrients, Maker said that has to be approached on a case-by-case basis. In some areas with a good deal of water runoff and thin soils, for instance, this scenario may have to be taken into account.

BERC works in the West as well, and there, removal of accumulated brush and branches is seen as a way of reducing the threat of uncontrollable wildfires. This year, especially, Vermont did not seem like a place where that would be a consideration, but it is worth remembering that climatologists are warning that global warming is likely to create unpredictability and a variety of extreme weather conditions 
 droughts among them.

Hilgendorf said that initially, there were only a few sawmills producing wood chips for fuel (which are roughly the size of dominoes and need to have the right balance of moisture so they don
t burn too fast). But that is changing, she said, especially since the newer wood chip systems can handle even lower grades of wood.

Two characteristics of wood chip heat 
 and possibly wood chip energy production, which the McNeil power plant in Chittenden County has shown to be practical 
 may swing the deal toward this kind of use for Vermont
s forests: local circulation of dollars and local control of supply. Landowners as well as mills and wood chip users may benefit: if someone wants to devote acreage to the production of high-grade sawlogs, there is now a long period of paying taxes on the land and possibly forest stand improvements costs without any appreciable return on the investment. An opportunity to send the thinnings off to the chip market could help, in the same way that a network of slaughterhouses are seen as an important adjunct to dairy farmers making milk.

Then there is the environmental side to wood chip retrofits. It might seem that putting that much wood through a furnace would increase greenhouse gas emissions, carbon dioxide being released by burning. But as BERC points out, 
wood-burning recycles carbon that was already in the natural carbon cycle. The result is that no new CO2 is added to the atmosphere, as long as the forests from which the wood came are sustainably managed.


When wood energy replaces a fossil fuel system, the net impact is that CO2 levels in the atmosphere are reduced. For this reason, heating with woody biomass is a powerful tool for any institution or community that is interested in meaningfully addressing climate change and renewable energy through its energy use. If a gas or oil heating system is converted to wood, net CO2 emissions are reduced by 75-90 percent, depending on the extent to which these conventional fuels are used as backup.


In time, large-scale users may heed the same logic and turn to wood as a renewable resource. Middlebury College, which has won numerous environmental awards and has made environmental studies a priority, is thinking of replacing its system of four oil-fired boilers and circulating steam with a wood chip and wood gasification plant.

An initial report for the trustees estimated that single wood-chip boiler could save $400,000 a year, after $3.5 million in capital costs. Coupling the boiler to an existing steam turbine to produce electricity would up the initial investment to $3.6 million, but would add $180,000 a year from electricity revenue, and gain $40,000 a year in Renewable Energy Certificates.

To replace the entire oil-fired central heating and power plant with one that used integrated biomass gasification would take $4.7 million in capital costs for phase one of a build-in, and $12.8 million for phases two and three. The resulting facility would save $420,000 in annual fuel costs, add $2 million a year in electricity revenues, and garner $560,000 from REC
s.

The report is still under consideration. But for the college, there may be an additional educational benefit, in that the conversion could 
demonstrate a way for institutions and communities to reduce their dependency on electricity produced with high carbon-emissions fossil fuels, while replacing cost-fluctuating heavy fuel oil with wood chip biomass, whose costs tend to be both lower and more stable; make a significant, long-lasting impact on rural development and forest-based industry in Vermont; and demonstrate this public benefit, as well, to many areas of the US.


Those seeking to learn more can log onto www.biomasscenter.org.

Ed Barna is a freelance writer from Brandon.

