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Executive Summary 

This report is a response to the collapse of Eastern Ontario markets for pulpwood quality logs 

and saw mill residues. This collapse is considered to be non-cyclical in nature and therefore 

demands fundamental change in the marketing of low quality wood from area forests. 

This plan seeks to minimize raw wood trucking costs, as approximately 75% of the actual 

tonnage of sustainably harvestable wood standing in area forests will emerge in the form of 

pulpwood or sawmill residues.  

This wood biomass is half water by weight and cannot financially tolerate long distance freight. 

This report concludes: 

 The renewable energy market is the only option of sufficient scale, wood quality 

requirement and apparent dynamism to substitute for the loss of traditional pulp and 

wood panel markets. 

 Within this emerging market, pellets are the best near term option to reduce the water 

content and increase the density of the surplus wood to allow its export from the region. 

This option uses the large volumes available, the technology is proven and there are 

established markets for pellets. 

 More users of wood pellets and chips for renewable heat and electricity generation must 

be developed regionally to reduce the transportation cost component and maximize the 

economic benefit of the activity. 

A framework is recommended for installations to produce pellets and begin the process of 

implanting local users of wood pellets and other wood residues. 

The report has been guided by research visits to higher energy cost, more politically 

interventionist European countries and the USA where the conversion of wood biomass to green 

energy is already established, proven, and growing in scale. 

The presence of inexpensive natural gas competition in local, regional and national markets is a 

current obstacle to this activity, hence energy policy must change to facilitate the use of this 

renewable resource. 
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1.  Nature and Scale of The Problem 

 1. a) Low Value Wood Consuming Plant Closures 

 The immediate problem facing this region is created by permanent closures at: 

 The pulp mill at Portage du Fort, Quebec which used 400,000 tonnes per year from 

Ontario, over half of which was pulpwood in log form. 

 The medium density fibreboard mill at Pembroke, Ontario, which used over 300,000 

tonnes per year of chips, sawdust and bark from sawmill sources and remote whole 

log chipping operations. 

 A pulp mill in Cornwall, Ontario which closed in 2006 and took over 200,000 tonnes 

of pulpwood in log form per year from the region. 

 Temporary, indefinite or permanent closures of pulp mills in Thurso, Quebec and 

Trenton, Ontario. 

 1.  (b) Amount and type of wood. 

 In total, there is an identified resource of 600,000 metric tonnes per year of pulpwood log 

 material, currently unmarketable because of the permanent closures described. This 

 will increase should temporary closures become permanent. Sawmill residues inflate this 

 total to nearly 1,000,000 metric tonnes per year. 

 1.  (c) The Effect of This Market Collapse. 

 Responsible forest harvest operations on both Crown and Private land cannot 

proceed sustainably without some way to market the pulpwood that is produced. 

 Regional saw mills cannot run sustainably without access to the higher quality 

logs that emerge from these harvesting operations. 

 

(A summary of these volumes is provided in Appendix 2) 

The forest economy of the region will be shut down with the associated loss of direct and indirect 

jobs and the critical tax base it provides. This is the region’s biggest private sector source of 

employment. It accounts for over 2000 direct local jobs and 1200 more indirect jobs in Ontario, 

with an output value of almost 300 million dollars. The industry accounts for a third of private 

sector commerce in Renfrew County.
1
 

 

                                                           
1
 Note: the May / June, 2009 edition of Pulp & Paper Canada (page 6) reports that Canada wide, the forest industry 

employs twice as many people directly and indirectly as the auto industry. It also provides an equivalent 

contribution to the national manufacturing GDP as the auto industry. 



4 

 

2.  Decision Criteria 

The challenge as defined above is complex and large scale.  

If it is to be met, it will be by comparing possible options to certain guiding decision criteria, 

including: 

2. (a) Resource Criteria 

 Quality, quantity, location and cost profile. 

 The need for sustainable activity. 

 The resource of this region is: 

 Large – over 600,000 tonnes per year of pulpwood quality round wood 

(logs) need to be used. (Appendix 2 supplies an estimate of round wood 

and saw mill residue volumes.) 

 Variable in species, often in the same local forest area. 

  55% water and has 10% bark content by weight. 

 Mixed in with more valuable saw log and veneer wood products. 

2. (b) Industrial Participants’ Criteria: Capabilities, Locations and Goals  

Participants include private forest owners, loggers, saw millers, lumber processors, and green bio 

refinery developers. 

These participants are: 

 Of moderate scale, with strong harvest and sawmill operating capabilities. 

 Spread out geographically. 

 All interested in having healthy markets for wood products as close as 

possible to their traditional areas of operation. 

 Native Peoples who have strong interests in employment and economic 

development for their communities. 

 Reliant on wood residues being continuously and reliably available to feed 

their emerging processes. (e.g. Ensyn Technologies Inc.) 

2. (c) Market Criteria – What does it have to look like? 

 The market`s wood requirement must match the resource. Any solution will need to be: 
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 Of a large enough scale to use the productive capacity of the resource, yet modular 

enough to enable the trucking radius of wood to be kept low, since green wood is 

55% water. (Transport is often over one third of the delivered wood value.) 

 Non-discriminating of species, so costly sorting and handling is minimized. 

 Able to use both bark and whitewood from inside the tree. 

 Helpful in supporting forest improvement practices which increase the percentage of 

more valuable saw log and veneer products growing with the low value material. 

2. (d) Technology Criteria 

 The Process: 

 Must be a proven approach. 

 Must allow for technological evolution. 

The range of future uses for woody biomass is broad, and so a process that limits use 

of wood for more valuable markets is undesirable.  

 Must be flexible, able to be built up in steps, adaptable to changing market conditions.  

 

 Must consider existing assets and capabilities which can affect capital and operating 

costs. (For example, the existence of whole tree processing yards, chippers and truck 

loading and unloading facilities may offer advantages to some processes more than 

others.) 

2. (e) Execution Criteria 

 A need to get something started soon. Pulpwood and sawmill residuals are high 

volume by products which must find a market for sawmills and timber harvesters to 

continue operating. 

 A need to manage financial risk and wood allocation risk.  

 A need to reduce complexity: capital requirement, approvals process, technical and 

human resources issues. 

2. (f) Profitability Criteria  

The long term goal has to be a market return on invested capital for whatever solution is 

identified. 

If no profitable use for the wood can be identified at this time, then identifying the situation 

accurately will have value in trying to get barriers to profitability removed. 
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The analysis is guided by the following assumptions:  

 An overall environment of escalating fossil-fuel energy costs. 

 A political environment increasingly supportive of renewable energy sources. 

 A continued requirement for sustainable and progressive forestry practices. 

 Technological evolution in wood biomass usage will disrupt existing processes. 

3. Low Quality, Low Value Wood Market Options 

 With these decision criteria in mind, market options for solving the problem include: 

3. (a) The Renewable Energy Market 

This market can be segmented into: 

 Thermal energy from biomass. 

 Electrical power from biomass. 

 Liquid fuels and chemicals from biomass – heating oil substitutes, ethanol, and high 

value specialty chemicals. 

Trends affecting and supporting this market include: 

Rapid growth in all of these segments in Europe and the United States. While linked to 

interventionist government policy, renewable energy production from wood is becoming more 

widespread. The Ontario government is now emphasizing this activity as an increasing political 

priority.  

The presence of international agreements in law within the EU 27 is creating long term 

investment momentum in renewable energy production using a variety of process platforms.
2
  

The Canadian context may be driven by a similar evolution as the United States develops its own 

legal framework governing renewable energy and carbon emissions. 

In the longer run, renewable energy from biomass is a good substitute for energy from fossil 

sources. Fossil sources are seen as costing more to find and extract, meaning a market price 

advantage for biomass energy will likely develop eventually, without government intervention. 

                                                           
2
 For detail on the policy climate in Europe, see Pellets Heat and Electricity From Wood, A European Field Report, 

Opeongo Forestry Service. 
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While the timing of this transition is speculative, it is noteworthy that oil priced above $60 / 

barrel puts an equivalent energy unit price value of $210 / tonne on wood pellets. 
3
 

Creating energy from wood requires little fossil fuel energy input. Thus, harvesting and 

processing wood for sourcing biomass recovers multiple units of renewable energy compared to 

the use of 1 fossil fuel unit.  

In the case of forest chips burned for heat, a ratio of 10 renewable units out to 1 fossil unit in has 

been identified.
4
  

Pellets, assuming the starting point is green wood delivered to the plant, create over 10 

renewable units out to 1 fossil unit in when biomass is the drying fuel.
5
 

Recent research supports a similar ratio for the process developed by Ensyn Technologies which 

converts residual wood to a liquid pyrolysis oil product.
6
 

The most favourable attribute of the renewable energy market for local wood is its potential size:  

 Collectively, energy markets are vast in relation to the amount of wood biomass available 

to supply them.  

 

Finland, where wood energy is already highly developed, holds the world record for 

electrical generation using wood sources: yet it now provides only 10% of the grid 

supply.
7
 In comparison, Canada produces 0.3% of its electricity from biomass.

8
 

 

When all types of primary energy are considered, (heat, electricity and transportation 

fuels) Finland has managed to displace 25% of this load using wood energy sources, 

compared to 5% here in Canada. 

 

Additional reasons to consider this wood market include: 

                                                           
3
 Canadian Wood Fibre Centre; Natural Resources Canada, Derived From Presentation by Steve Déon 

4
 Forest Products Journal, Vol. 58, No.1/2 Page 25; Paper by Pan, Han, Johnson and Elliot 

5
 See 2 previous page. 

6
 Conversation with General Manager of Operations, Matthew Gibbon, of Ensyn Technologies, review of 

supporting research paper by (S&T)² Consultants Inc. analysing life cycle performance of process. 

7
 TEKES – the Finnish Funding Agency for Technology and Innovation, Growing Power – Bioenergy Solutions From 

Finland, page 6. 

8
 Canada Report on Bioenergy 2009, Douglas Bradley, Climate Change Solutions, Natural Resources Canada 
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 The renewable energy market can be fed using several technical approaches across a 

broad range of scale that can be matched with wood volumes and types in specific 

locations. 

 The renewable energy market requires controllable sources. Wood can provide this 

control and is a critical supplement to variable and costly sun and wind sources. 

 The declared intent of Ontario Power Generation to convert coal generation to biomass 

represents an order of magnitude jump in market scale in Ontario, when and if it happens. 

 In the longer run this market can grow into a more important local and regional user of 

wood. The presence of abundant forests and enough population to drive a local energy 

market is a favourable coincidence, and mirrors the context of Sweden and Finland, as 

well as parts of Austria, Germany and Italy where these local uses of wood have already 

been implemented. 

Natural Gas as Competition 

The largest obstacle to the renewable heat energy market in Ontario is the presence of 

inexpensive natural gas. The simplest form of energy conversion from wood chips to hot water 

or steam thermal energy (heat) is more costly than natural gas when it is priced below 50 

cents/m3.
9
  (note that retail pricing is now below 30 cents/m3 in Renfrew, Ont.)  

The Wood Fuelled Renewable Energy Market in Detail 

The simplest biomass energy market is the market for heat. 

The potential heat markets of suitable scale are: 

3. (a) (i) Wood Pellet Markets  

Pellets can be burned in free standing stoves, central boilers and large coal plants. 

 Pelletizing removes moisture and concentrates the wood, creating a pellet that: 

 Can be conveyed easily, and transported more cheaply over longer distances. 

 Is suited to both small and large burners, ranging from household stoves to 

electrical plants that usually burn coal. 

                                                           
9
 Presentation by Veli – Matti Mekela, Mikkeli University, Finland, April 2009; Avg. Cost for District Heat using 

wood fuel = 4 to 5 Euro cents / kw hr. This translates to 6 Canadian cents / kw hr which means natural gas must be 

at least 50 cents / m3 for parity. 
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 Has predictable and consistent burning behaviour, key to enabling use in urban 

environments and in central boilers providing the main heat source.  

The pellet market is centred in Europe at about 8 million tonnes annually and is also significant 

in the US at over 1 million tonnes. The Canadian market is still small at about 250,000 tonnes 

per year while Canadian production is over 1.4 million tonnes with the U.S. and Europe the 

primary export markets. 

This market is interesting for the following reasons: 

 Growth is evident in Europe and the US. The drivers of this growth include high cost 

fossil fuel alternatives and interventionist government policies.  Appendices 3 and 4 

provide production and consumption history of these markets. 

 It is a market with good potential for expansion if these trends continue.  Should the use 

of pellets become desired and supported in Canada, a home market for local pellets  will 

emerge in the Montreal - Windsor corridor, increasing the demand for wood grown in 

this region. Note that 9 million citizens in Sweden consumed over 1.6 million tonnes of 

pellets last year, compared to the 250,000 tonnes used by 35 million Canadians. 

 There is also an apparent disruption in wood pellet production occurring. Low cost 

sawmill residues are not sufficient to feed the growth and the pellet market will require 

more use of round wood as raw material. This will cause a stepwise increase in cost that 

will be unavoidable if the higher volume is to be supplied. 

3.(a) (ii)  Direct combustion of forest residues, sawmill wood chips or pellets: 

 In a larger, single furnace used to heat schools, hospitals, apartment buildings, 

hotels etc. in Europe and in the U.S. 

 In a larger scale furnace attached to a district heating grid with multiple customers 

spanning a wide range of heat requirements, from homes to hospitals. Hot water 

or steam is piped underground to each user and a single plant provides the energy. 

This approach is now common in Europe, and affords a range of benefits in return 

for a heavy initial setup cost to install a steam or hot water distribution network. 

The market for biomass created to power these types of heating applications can be sizeable. In 

the South Tyrol region of Italy, 30 such plants use from 6,000 tonnes to upwards of 30,000 

tonnes per year of green biomass per plant.  

The total for this region exceeds 200,000 tonnes per year of biomass fuel consumed, much of it 

in the form of chips produced directly from round wood harvest residuals. 
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A similar Canadian market will take time to establish and will be considerably more capital 

intensive per tonne of wood used than pellets. It should be emphasized nonetheless, as it will 

provide a nearby and simple outlet for wood with an ability to pay that is directly connected to 

fossil fuel prices. 

3.(a),(iii) Electrical Energy From Wood 

 Small scale (below 10 MW electrical) 

This is usually done in combination with a heat use as described above, either a single 

heavy user like an industrial plant or a district heating grid. The advantage is the ability 

to extract the maximum energy from the biomass by capturing both the heat and the 

electricity from it. This is called Combined Heat and Power or CHP. 

These plants typically use between 10,000 and 100,000 tonnes of green biomass 

annually. 

Such systems have a seasonal nature if the heat is sold to a residential user. This implies 

a drop in demand to less than 20% in the summer, which limits financial performance. 

The use of absorption chiller technology converts the thermal energy to a cooling source.  

While more expensive, these systems are apparently successful at model sites in 

Vermont. This results in a significant increase in the utilization of the wood burner since 

a peak load is experienced in July as well as January.
10

 

 Larger scale (above 10 MW electrical, usually to a practical limit of 75 MW electrical). 

This approach means large scale wood use at a single point, in the order of 100,000 to 

500,000 tonnes annually, with significant trucking cost if applied in this region. It also 

implies large scale thermal energy (heat) availability that ideally should be sold to a 

nearby user. 

Finding nearby users for the heat from these large plants is challenging. Good candidates 

are pulp mills and panel plants, the absence of which is a fundamental problem we are 

trying to solve. 

It is practical and fairly simple to convert wood to electricity directly without attempting to 

capture and use the resulting residual thermal energy. This is done routinely in coal plants, 

nuclear reactors and any other process using a thermodynamic Rankine Cycle, and the heat is 

dissipated into the air or nearby body of water. 

                                                           
10

 From field visit to North Country Hospital, Newport Vermont; Photo page 40. 



11 

 

Not using this residual heat is inherently wasteful, however, since a maximum of only 30 to 40% 

of the available energy in the fuel is recoverable as electrical energy.  

The European perception of this issue is mixed, with some countries trying to control fossil 

carbon emissions using wood pellets on a large scale in coal electrical plants. Other nations have 

been less supportive of this co-use of biomass, believing instead that its direct use as a heating 

fuel is the optimal way to substitute for fossil fuel usage. These countries have made rich feed in 

tariffs for renewable electricity contingent on the productive use of the residual heat from the 

generation process.  

A photo library in Appendix 10 is provided to familiarize the reader with these conversion 

options. 

3. (b). Other, Traditional Market Options 

Pulp and Paper, Oriented Strand Board (OSB), Medium Density Fibreboard (MDF) and 

Particleboard have provided markets for wood from this region for a long time. They appear now 

to be failing options for two non cyclical reasons including: 

 The adoption of substitute products that have reduced the size of these markets. (e.g. the 

North American demand for newsprint is down 50% over the last five years as the 

internet takes readership away.)
11

 

 Lower cost competition from around the world; newer plants have been built in these 

lower cost locations so the biggest and most efficient technologies have been installed in 

these other locations. 

The prospect of reviving these markets in the future is hampered by: 

 Slow growth of our wood relative to other places. The development of planted 

industrial forests in other parts of the world has created a lower cost, faster growing 

resource that has been successful in attracting investment capital away from here. 

 

 Mixed species and quality composition of our forest. This has created a more costly 

sorting and handling challenge that is largely avoided in other single species forest 

regions. 

 

 Capital and regulatory intensity of constructing such plants. Costs approaching $1 

billion for a pulp mill and $200 million for an engineered panel plant are the reality 

                                                           
11

 Presentation by Peter Milley, Queen’s University Biomass Conference June 1/09. 
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today. The regulatory environment for these types of installations has added to the 

poor investment case for these activities. 

3. (c). Advanced Bio-refinery Market Options 

These markets may well represent the long term future for woody biomass. They transform 

biomass into an array of value added products that have parallels with fossil crude refining 

outputs. They include ethanol and biofuels, polymers, food flavourings, and glue additives, some 

of which carry very high value. The maximum value creation from wood could arise from this 

approach. 

There are significant differences in process and results from bio refineries (i.e. ethanol vs. 

pyrolysis).  

At this time most of these technologies have not been commercially developed, are in testing 

stages, or not at the point of commercial demonstration needed to meet the wood consumption 

needs in the region.  

A comparative illustration of the market approaches is found in Appendix 1. 

It is nonetheless of great significance that an example of the bio refinery approach is present in 

the region. Ensyn Technologies has built and is operating a commercial demonstration plant in 

Renfrew and is producing specialty chemicals and energy products from dry wood residues.  

At this time, while the pyrolysis technology is proven, more development work is required to 

market the emerging products and provide a solution to the surplus wood problem faced in the 

region. This development may require an additional 2-3 years. 

This report identifies the extraction of high value chemicals from wood as critical to the success 

of bio refinery approaches. These more complex and in some cases lower yielding processes 

must be able to add value beyond that associated with energy uses to be able to compete with the 

simpler processes described earlier. The Ensyn Technologies process is the most successful of 

the bio refinery systems investigated in this report, with a 70 - 80% recovery of pryolysis oil 

achieved, along with specialty chemicals, whereas cellulose ethanol approaches yield about 40%. 

For example, emerging wood to ethanol processes yield about 360 litres of ethanol per bone dry 

tonne of wood. This amount of ethanol will propel a car about 2500 km and at average efficiency 

has a retail fuel value of $250. 

This same tonne of wood could have been pelletized and sold at retail for about $300. The 

resulting heat when the pellets are burned is a substitute for fuel oil which is a close relative of 

diesel fuel.  
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The table below attempts to summarize this effect:
12

 

Energy Product Delivered Value of 

Wood 

        Yield 
(% recovered as fuel) 

Investment in Plant at 

appropriate scale. 

Firewood (dense hard- 

wood in log form) 

$50 / green tonne          100% $10,000  

(saw, splitter, wood stove) 

Heating Chips 

(Vermont School example) 

$50-75 / green tonne          100% $200,000 and up for chip 

burning equipment. 

Pulpwood suited for pellets 

(all densities & species) 

$40 / green tonne (price 

needed by local industry) 

           80% $8,000,000 and up 

(60,000 tonne per year 

plant) 

¼”  Screen Chips for 

       Pyrolysis Process 

$40 / green tonne         70-80% (at bio-

oil stage immediately 

after pyrolysis) 

$20 - 40,000,000  

(132,000 tonne per year 

plant, or 400 bone dry 

tonnes per day) 

Chipped Material for 

Cellulosic ethanol process 

$ unstated, but model for 

business based on tip fee. 

         40%   +/- (at 

ethanol stage) 

$70,000,000 and up 

(100,000 tonne per year  

plant) 

 

 

It is significant that today’s firewood market is able to pay the highest value for the 

simplest (pulpwood) product. Unfortunately, while this market is continuing to function 

locally, firewood does not use all species or sawmill residues. 

District heating chips are similarly valued in examples studied in the US Northeast where 

natural gas is not available. 

Wood pellets sold locally carry enough value to support production costs, but market size is 

currently insufficient. Surplus production will have to be exported to waiting markets if the 

local resource is to be consumed. 

The proven pyrolysis process developed by Ensyn Technologies is attracting significant 

interest and there is ongoing work to commercialize this process on a vast scale.
13

 This 

approach has considerable upside product potential since the specialty chemicals produced 

as a fraction of the pyrolysis oil carry prices that can be dramatically higher than energy 

                                                           
12

 Data in this table collected by author on ad hoc basis during field visits to various examples of processes 

described. 

13
 A recent partnership between Ensyn and a Honeywell company (United Oil Products) is aimed at making the 

liquid bio oil into a green synthetic crude oil suitable for use in existing refineries. This will result in the production 

of green gasoline, diesel and jet fuel after refining. 
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products. This offers longer term hope of a use for wood with an ability to pay enough for 

raw material to justify a continuing industry. 

When obstacles are overcome in this new area, the pellet process can provide a logical 

platform upon which to establish this activity. 

In the short run, the need to preserve the option of feeding evolving bio refinery technologies is 

best met by keeping the current processes as simple, implementable and as inexpensive as 

possible in relation to the amount of wood to be used. 

When the exciting new processes under development demonstrate a future ability to pay more for 

wood than the recommended simpler processes the flexibility to change will be greatest. 

If energy prices escalate dramatically, processes which convert biomass to heat and electricity 

with maximum raw energy recovery and minimum transportation cost should emerge as winners. 

This effect is part of what drives the market price of firewood and also exists in Europe where 

district heating plants are typically fuelled with forest chips available within 30 km of the heating 

plant, instead of pellets. In locations where the wood resource is limited or trucking exceeds this 

threshold, more expensive and heavily processed wood pellets are used. 

4. Wood To Energy Facility Type, Scale and Location Analysis 

In the Ottawa Valley Region, this question is approached in a short term and longer term context. 

4. (a)  In The Short Term – the next 2-3 years. 

Wood Pellets look like the best near term option: 

 There is an existing pellet market of significant size in Europe and the U.S. and it 

appears to be growing steadily. 

 This market offers the necessary scale. The smallest plant that is efficient is 

60,000 tonnes of pellets/yr and uses 160,000 tonnes of green round wood. Plants 

are now being built up to the 500,000 tonnes of pellets per year scale, although 

this may be inappropriate for this region. 

 The capital intensity per tonne of wood used is much lower than other wood to 

energy facilities. This implies lower barriers to entry and the potential for faster 

project execution. 

 The market could become much more regional and local over time. If Ontario 

Power Generation proceeds with co-firing using pellets this will be dramatic. 

 The technology is proven and operating in several hundred locations globally. 
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 Pellets can still form a feedstock for other processes with higher value recovery. 

The pellet process also establishes a drying heat load that can be used by new, 

complementary approaches such as combined heat and power or pyrolysis to 

absorb residual process heat. 

 The process is most economic using dry residuals, next with green residuals, and 

lastly with a diet of round wood.  It can nonetheless use all forms of wood in most 

species as long as it is in an organized mix. 

 This process gets the wood into an energy form that can be transported out of the 

area to find a market. This will be a necessity for now until more local and 

regional energy uses can be established.   

The key question of profitability in pellet production is difficult to assess amid rapidly changing 

fossil energy and industry conditions. This study attempts to identify the economics of pellet 

making using a range of local wood sources. This analysis is found in Appendix 7. 

This shows that it is currently financially marginal to base pellet manufacturing entirely on more 

costly pulpwood material and distant markets. The combined effect of higher cost wood input 

and heavier outbound freight consumes any margin available at today’s pellet prices. 

These prices are changing continuously, however, as markets adjust to renewable energy policy 

changes and renewed escalation in crude oil costs. It seems likely that markets will force pellet 

prices higher as new, more costly round wood based production of pellets is required to meet 

increasing demand. 

The question of plant scale and location is driven by comparing the penalty of smaller scale 

pellet plant efficiency against the economy created by reducing the trucking and handling 

required to get wood to the plant. Outbound freight requirements drive this decision also. 

There are a number of regional aspects favouring the installation of more and smaller mills co-

located with larger sawmills in the region. 

Appendix 9 provides a rough cost analysis of the total freight incurred in producing pellets under 

two scenarios:  

 a big mill located on rail  

 a smaller mill, not on rail but closer to the green wood supply in a sawmill yard. 

The trade-offs include: 

 The larger scale plant on rail has a large outbound freight advantage when it is shipping 

product longer distances to markets in the US or Europe. The pellets do not need 
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intermediate trucking to get to rail, whereas pellets from smaller mills, not on rail, will 

incur this trucking cost.  

 The freight to move green round wood at 55% moisture increases with the size of the 

plant as the required average radius of procurement rises. The larger plant on railhead 

will be drawing wood from further out. 

 The freight cost for the delivered round wood includes trucking bark which is anticipated 

to have value only in its use for drying the interior white wood that will form pellets. 

 The freight cost for the component of wood coming from sawmill residues produced on 

site at a smaller pellet mill is reduced to zero, whereas it must be reloaded and trucked to 

a railhead location in the case of the larger mill. 

The comparison in Appendix 9 shows that the advantage of rail location does not offer a 

dominant cost advantage in this context as it is appears to be more than offset by inbound 

green wood trucking cost increases. 

The way in which round wood is sorted and merchandized after harvesting is also important: 

 The use of tree length logging to processing points at or near sawmill yards creates a site 

where wood is concentrated and cut up to recover higher value logs. This creates a good 

reason to site a plant nearby and avoid the need to reload and truck pellet quality wood 

any further.  

 This can create a significant difference in wood cost as compared to reloading the lowest 

value wood onto a truck for a move to a mill at some distance. 

In some cases, these merchandizing yards are already co-located with existing sawmills to 

minimize the handling and trucking of saw logs. 

As a result, the vision of tree length wood going into a processing site and only lumber and 

pellets emerging is achievable in this scenario. 

The above discussion is included since the solution to the problem must be competitive in a high 

energy price environment, which at a fundamental level is the judgement being made in 

considering pellets in the first place. 

Having a site on rail in the area will be important in the pellet business. Our inland location 

makes rail access an obvious way to reduce this transport cost in reaching distant markets either 

in Canada, the U.S. or offshore. Fortunately, there is rail on the east side of the subject area and it 

is likely that an initial mill should be located there, albeit perhaps at a scale that reflects the 

preceding analysis.  
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Assuming longer term success in growing a regional pellet market, the outbound freight issue 

will become less and less important as more pellets will be trucked to closer markets. 

Other arguments in favour of using a smaller scale facility include: 

 A common estimate of pellet plant costs is that $50 / tonne is needed to cover the actual 

process of pelletizing the wood once it is dry and prepared. The economies of labour and 

capital scale associated with operating large plants will need to be significant to offset the 

wood cost economies described above. 

 An investigation of the capital side of this question reveals that beyond about 100,000 

tonnes, the capital efficiency for a plant does not increase dramatically as capacities of 

dryers and refining equipment need to be doubled.  

 A plant of 60,000 tonnes pellet capacity can be run with about 5 people per shift. This is a 

controllable, manageable group that can work well as a team and the total plant group of 

21 can be hired locally near each plant. Larger plant sizes may mean considerable 

commuting in lightly populated areas. 

 Risk of failure due to catastrophe is better dispersed with this model. 

 In terms of allowing for a future bio refinery approach, such as that employed by Ensyn 

Technologies, the scale logic appears to be similar. The proposed scale for this process is 

in the 132,000 dry tonnes per year range, and the sites proposed will be attractive in order 

to capture the synergies available.
14

 The prospect of future conversion from a pellet 

process in favour of a more advanced pyrolysis approach is assisted by the fact that the 

wood preparation requirement does not change. As this is the most capital intensive part 

of a pellet mill, the sunk cost associated with such a change is minimized. 

 Having more, closer plants favours silvicultural investment. Much of the work required to 

create a higher value forest base results in large produced tonnages of lower value wood. 

Stand improvement activities and overall value are therefore encouraged by having plants 

located on average closer to the trees. 

For these reasons a series of pellet mills in the 60,000 to 100,000 tonne per year output range 

located with access to existing handling yards and sawmills is considered optimal and is the 

recommendation of this report. 

A map with suggested pellet mill sites is included in Appendix 5.  

                                                           
14

 These synergies include the optimal cost green wood flow, the presence of a drying heat load at the pellet plant, 

and the ability to share capital assets on the same site. 
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4. (b) The Longer Term – Beyond Three Years. 

Local use of wood chips and pellets for energy is needed to maximize the value of the 

regional wood resource. 

High transport energy costs mean a freight intensive energy source such as wood will have the 

most net value closest to where it is produced. It can be used as a substitute for energy imported 

from distant locations. 

This requires more local use of green wood biomass (chips) and a bigger local pellet market by 

installing the heating systems and combined heat and power plants described earlier.  

Such facilities require sites at existing assets suitable for retrofit, or where new construction 

creates opportunities with more flexibility. 

Reasons to pursue this include: 

 These facilities enable wood conversion to energy in the most direct and efficient way 

provided a suitable client for the thermal energy is found.  

 The smaller size of these plants means they can be fed from a small radius which reduces 

transport cost. 

 There are synergies available with pellet production facilities. The requirement for year 

round heat to dry the wood for pellets creates a good match with the scale of combined 

heat and power in the range of 1 to 2 Mw electrical generation. The resulting heat is well 

matched with the need of a pellet plant in the 60,000 to 100,000 tonne range. An 

economic model of this type of facility is provided in Appendix 8. 

These projects are considered longer term because of the following challenges: 

 Heavier capital spending is needed to get a more limited wood volume use established. 

Most combined heat and power plants cost about $4 million per 10,000 tonnes (green) 

per year of wood fuel consumption. The pellet plants proposed are in the range of $1.25 

million per 10,000 tonnes (green) per year of wood used. 

 There is a need for greater cooperation among more participants, especially when district 

heating projects are considered.  

 The need for change at Hydro One Networks to enable biomass electricity to be added 

easily and quickly to the grid. This change is underway with the initiatives announced in 

the Green Energy Act, but will take time to implement. 
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 The presence of low cost natural gas and the current lack of clarity around government 

policy support for these ideas. Policy support for biomass conversion is required at 

today’s prices for natural gas. 

While these facilities (CHP, chip and pellet burners) are smaller users of wood with more 

complex implementation requirements, they currently exist in neighbouring jurisdictions. 

Research in the State of Vermont confirms wood chip heating and cooling of schools, hospitals 

and municipal buildings. 

These installations create local wood markets and resulting jobs that are stable, long term and 

reasonably well paying so long as fossil energy prices are high. 

The acceleration of the use of wood pellets in the broader region – bring the market home. 

Regional pellet production will relieve the fuel supply anxiety and encourage sales of pellet 

appliances.  

Local consumption of pellets may be fostered by: 

 Implementing pellet furnaces in targeted thermal load sites such as schools and municipal 

buildings, especially where natural gas is unavailable. Pellet use as fuel in these systems 

instead of chips is decided by market forces which factor in transport costs, burner costs 

and site sensitivity to neighbours among other variables. 

 Growing the residential market. 

 The US pays a $1500 cash incentive to purchasers of new pellet burners. 

Europe has also grown their market similarly. This objective requires 

provincial government action to support fossil fuel displacement. 

 Participating in the Ontario Power Generation co-firing pellet plan. 

 This requires a watchful waiting approach at the moment as the timelines 

are long and the commitment of OPG to the process is still unclear. 

 It is potentially a huge market nonetheless, with publicly acknowledged 

requirements of two million tonnes per year.  

A map showing schools, hospitals and other potential wood heat sites is provided in Appendix 6. 

5. The Question of Sustainability 

The ultimate potential of the region’s forest to supply the energy market will be determined by 

the requirement for biological sustainability. The current need to meet expectations of the Crown 



20 

 

Forest Sustainability Act, Forest Certification, the Endangered Species Act and the public will 

set limits on the amount of renewable energy recoverable from wood in this area. 

This question of sustainability must eventually be framed, however, in a context that also 

considers current fossil fuel use in Ontario and Canada. Is current fossil fuel use sustainable? If 

not, then there is an imperative to act and to act responsibly with the same regulatory urgency 

which has governed forestry activities to date. A new balance between these two competing 

ideas of resource management and energy access may need to be implemented, as indeed it 

already has been in many European countries commonly considered as models of sustainable 

energy from biomass. 

For purposes of this report, the biomass recovery levels for energy production are held at historic 

levels, prior to the reduction in scale of the pulp and paper and panel plant industries. 

It is important nonetheless that the following be understood clearly: 

 The actual annual production of the region’s forest is about 2.5 metric tonnes of 

green biomass per hectare. Capturing it requires more frequent thinning and 

harvesting operations than are currently the norm. 

 A simple calculation applying this annual output to the area of productive forest 

of the region yields an overall production of suitable energy wood three times as 

large as the surplus volume considered in this report.
15

 

 The application of intensive silvicultural techniques has enabled these yields to be 

increased to over 5 tonnes per hectare in less favourable conditions in 

Scandinavian forests.  

 The implication is that the region could become a very significant producer of 

renewable energy products derived from woody biomass should the balance 

described above be shifted in favour of less fossil fuel and more renewable wood 

based energy. 

 This is the approach adopted in Finland where hard targets for renewable energy 

have been set and the country has committed to achieving them. The share of 

primary energy provided by wood sources in Finland is 25% making renewable 

energy from wood critical to their progress in shifting away from fossil fuels.
16

 

 

                                                           
15

 Eastern Ontario Forest Utilization Study, 2006, Hall, Polk 

16
 TEKES source op.cit. 
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6. The Question of Profitability 

 This report concludes that the best near term option available is making and exporting 

pellets. The small regional market available by truck transport, the high cost of outbound 

freight to reach European markets and the need to use higher cost round wood as raw 

material are obstacles to profit at recent pellet prices.  

 In the longer term direct local combustion of pellets and green wood in chip form for heat 

and also electricity appear best in terms of extracting the maximum energy value from 

local wood resources. These activities are not competitive with some forms of fossil fuels 

on a cost basis below certain prices. Today’s low cost and wide availability of natural gas 

provide a competitive problem. Policy supports are therefore needed to make this activity 

work. 

 Success in market development of pyrolysis oil products can assist profitability as these 

include niche chemicals which carry values far exceeding those of energy products. 

 The policy supports seen in Scandinavia have a range of profitability benefits in terms of 

sawmill efficiency, forest productivity, and equipment development. The chain of 

operations in forestry is inherently cheaper and more valuable when the resource is more 

uniform, growing faster and less affected by the rotten, crooked and defective stems 

which are more prevalent in unmanaged forests. 

7. What Can Be Done To Assist This Transition 

In setting objectives, short term and long term actions may be identified. 

7. (a) Short Term 

The challenge facing the regional wood industry is serious, and requires that some big users of 

low value wood get installed quickly. This region must attract pellet makers, merchants and 

capital sources to this region to install pellet making facilities and find profitable markets for 

them. 

It is recommended that: 

1. The attached map in Appendix 5 be endorsed as a desirable development guideline by industry 

and government agencies. It describes a series of pellet mills which will consume the surplus 

pulp mill and sawmill residues if sized at 60,000 tonnes per year or greater. 

2. The wood suppliers commit themselves to fibre supply statements of intent for each site. 

These are a required input for any project to proceed, and having them in place signals a regional 

desire for partners. 
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3. The regional and provincial government organize financial and staff help to get these sites 

approved for pellet mill development in a high priority way when credible industrial partners are 

identified. 

4. A research effort be established immediately to assess the opportunity of preserving the ATC 

Panel MDF plant equipment and site as bankruptcy proceedings progress. 

5. Forest industry interests, regional municipal governments and the MNR make a joint 

statement: 

 Generally favouring the use of local low value pulpwood as a source of renewable 

energy. 

 Outlining the wood resource available in this region and clearly including the part 

of the resource previously used by failed pulpwood and other markets. 

 Underlining the importance of continued rail service to the Ottawa Valley. This 

statement should be circulated to senior management at both CP and CN in order 

to properly inform any decision on rail line abandonment. 

 Articulating the desirability and necessity of having new investment in the region, 

and linking this outcome to the development of Ontario markets for pellets (both 

at OPG and general consumer levels). The policy changes and incentives to drive 

these markets are simple and can be borrowed from the many examples in Europe 

or the U.S. where these activities are already in place. 

Examples include:  

 Pellets – stove purchase incentives to create more users of pellets from area mills. 

 Institutional Heat – green energy procurement policies for public buildings. (“Fuels for 

Schools” model in the U.S.
17

) 

 “Green Credit” programs to compensate consumers of wood based heat in places where 

natural gas is available and less costly. 

7. (b) Longer Term Actions 

In the longer term, the growth of a local and regional market for the use of biomass wood energy 

is a necessity to make the use of green energy from wood the most cost efficient. We are not well 

located to cheaply ship to the European market and therefore a regional market is a priority. 

                                                           
17

 Biomass Energy Resource Centre (BERC) Website www.biomasscenter.org 



23 

 

It is therefore recommended that: 

1. The sites mapped in Appendix 6 as potential wood heat and combined heat and power hosts be 

subjected to more intensive feasibility analysis to qualify them for development. 

2. The best options be developed using public money if necessary. The importance of getting this 

process started and proven with pilot site facilities is critical if there is to be a timely and 

successful end result.  

3. Any opportunity for government to assist in the development and marketing of higher value 

pyrolysis oil products be pursued. 
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Appendix 1 

Pulpwood and Sawmill Residuals Market Options Schematic 

Pulpwood and Sawmill Residuals (chips, sawdust & bark) 

 

Traditional Products 

 Pulp and Paper 

 Medium Density Fibreboard (MDF) 

 Oriented Strandboard (OSB) 

 Etc. 

   Energy Products (proven) 

 

 Electricity (small scale ; 0.5 to 10 Mw) 

 Heat (local district use) 

 Heat (Pellets, local or export, small or large scale) 

 Fuel Wood (local, regional use) 

 Large Scale Electricity (greater than 10 MW) 

 

     Emerging Energy and Chemical Products 

     

 Cellulose Ethanol 

 Bio-oil; green diesel, green jet fuel 

 Syn gas Based Processes 

 Bio refined outputs (polymers, plastic feed stocks) 
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Appendix 2 

Summary of Wood Quantities Identified (Ontario Side of Ottawa Valley Only) 

Operator   Pulpwood Metric Tonnes Sawmill Residues Metric Tonnes 

     (green)   (green) 

 

Clouthier    40,000 

Freymond    85,000    38,000 

Heideman    20,000    30,000 

Hokum    20,000    80,000 

McRae         80,000 

Murray    37,000    45,000 

Natives of  Pikwakanagan  20,000 

Opeongo    15,000  

Shaw     20,000    15,000 

Stewart    10,000 

Verch     30,000 

 

Additional Operators Not Involved Directly in Study (estimated): 

 

Algonquin Forestry Authority 200,000 

BMSFA    20,000 

Commonwealth Plywood      20,000 

Gulick, Neumann, Etmanskie  80,000    50,000 

Other Private Small Mills  10,000    10,000 

 

 

  Totals:  607,000 tonnes  368,000 tonnes  
  

 

Note:  These are annual quantities consistent with the 5 years prior to shutdowns at 

Smurfit Stone, ATC Panel, Fraser Papers. 
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Appendix 3.   Canadian Pellet Capacity, Production and Consumption 

Pellet Production Figures for Pellets Produced in Canada (2009 estimated): 
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Consumption Figures for Pellets Produced in Canada: 
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Source: Douglas Bradley, Climate Change Solutions, July 2009. 
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Appendix 4: Combined Pellet Production and Consumption – North America and Europe 

 

 

Source: Swaan, 2008 – from Deliverable 6.2, Feb. 2009, Pellet @Las, Analysis of Global 

Pellet Market 
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Appendix 5:  Map of Area –Possible Pellet Plant Sites 

 

1. Rolphton – Moore Road Site 

2. Pembroke –Herb Shaw & Sons Sawmill 

3. Pembroke – ATC Panel MDF Plant site. 

4. Eganville – Lavern Heideman & Sons Sawmill 

5. Killaloe – Ben Hokum & Sons Sawmill 

6. Madawaska Ontario – Murray Bros. Sawmill 

7. Whitney Ontario – McCrae Lumber Sawmill 

8. Bancroft – Freymond Lumber Sawill 

9. Renfrew – Ensyn Technologies Plant, smaller scale plant possibility: 

    - has unused 20,000 dry tonnes per year sawdust drier capacity. 

    - Ministry of Environment Air Approval in place. 

    - has pyrolysis oil fuel supply, as well as surplus process heat energy. 

    - available plant space to keep capital cost low.  
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Appendix 6:  Map of Area – Possible Burner and CHP Sites 

 

 1. Public Schools, some of which are not on natural gas. 

 2. Hospitals, some of which have adjacent heat loads in other buildings. 

 3. A military base at Petawawa, already equipped with Combined Heat and Power. 

 4. The Algonquins of Pikwakanagan at Golden Lake. A native community with an       

     interest in exploring district heating and renewable energy use on native lands.      

     This community also has a native owned harvesting operation capable of                                           

     supplying fuel . 

 5. Nylene Canada Inc. – Manufacturer in Arnprior, Ontario with interest in         

     combined heat and power to supply energy for 24 hr 7 day per week process  

     requirement. 
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Appendix 7:  Economic Analysis – Pellet Mill example  

 

Plant Capacity:  60,000   tonnes per year output 

 

Investment:   $8,500,000   (as built in Italy plant visited, but with  

         addition of $1,000,000 for biomass burner  

         for drying) 

Hours of Operation:  8,000 / yr  (actually achieved in plant visited, Italy) 

Total / Person – Year:  $50,000  (average for this region) 

Total Staff all Shifts:  21   (equivalent to that recorded at plant visit) 

Electrical Load:  1600 kw  (from Nazzareno quote; 60,000 tonne plant) 

Drying Heat required:  8 Mw (thermal) (1 MW per tonne of drying per hour) 

Biomass needed for heat: 32,000 tonnes  (0.5 tonnes green biomass per MW-hr heat) 

Raw Material Cost:  $40/ green tonne (incl. biomass for drying – bark on   

         pulpwood) 

Sale Value of Pellets:  $180/tonne  (at plant gate)
18

 

 

Per Tonne Pellet Cost Calculation: 

 

Raw Material Cost:  $6,600,000   (165,000 tonnes total green at $40/tonne
19

) 

Personnel:   $1,050,000  (21 people at $50,000 each) 

Electrical:   $1,536,000  (Based on 12 cents/kw-hr, run 8000 hrs) 

Heat Cost:   $400,000  (plant operation cost alone, as biomass is  

         included above) 

Maintenance:   $400,000  (estimate from Nazzareno) 

Depreciation:   $850,000  (10% straight line) 

Interest on 50% debt at 8%: $340,000 

Return at 20% on equity: $850,000  (risk associated with pellet mill)
20

 

 

Total Cost:   $12,026,000  or  $200 / tonne 

Cash Cost:   $8,626,000    or $174 / tonne 

Conclusion: A plant gate sale value of over $200 / tonne is required for profitable   

           operation. 

                                                           
18

 June 2009 Market update Pellet Fuels Institute Issue #1; US$190 (mid of range) per ton = Cdn$230/tonne less 

$50 transport to US Northeast region.  

19
 This assumes 55% MC (green basis) round wood is being used for pellet material and also biomass fuel.  

20
 Same capital structure, interest rate and investor return as employed in Deloitte Aug. 2008, “Wood Pellet Plant 

Cost Study for the Forests of Eastern Ontario”. 
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Appendix 8:  Economic Analysis – Combined Heat and Power (2 Mw) example  

Situation: Attached to continuous heat load at Pellet Mill; Selling Electricity To Grid 

Assumptions: 

Plant Capacity:  14 Mw Thermal, 2 Mw Electric (ORC system) 

Investment:   $11,000,000  (Based on Ziegler example, Germany)
21

 

Hours of Operation:  8,000 per year  (Matched with pellet plant) 

Total / Person – year:  $50,000 

Total Staff All Shifts:  4   (from field visist) 

Overall Thermal Efficiency: 80%   (as measured at plant) 

Biomass Required:  70,000 tonnes  (2Mw hr / tonne; 80% eff.; 14 Mw output  

       for 8000 hr) 

Cost of Biomass:  $40 / tonne 

Sale Value Of Electricity: 13.8 cents/kw hr (new Feed in Tariff for Green Energy Act) 

Sale Value of Heat:  3 cents/kw hr  (to compete with natural gas) 

 

Revenue From Heat:  12 Mw x 8000 hrs x $30/Mw hr = $2,880,000 

Revenue From Electricity: 2 Mw x 8000 hrs x $140 / Mw hr = $2,240,000 

Total Revenue:  $5,120,000 

Cost: 

Biomass Fuel:   $2,800,000 

Personnel:      $200,000 

Maintenance:     $330,000 (at 3% of capital invested) 

Depreciation:     $550,000 (at 5% of capital invested) 

Debt Service @ 8% interest   $440,000 (assuming 50% debt / 50% equity) 

ROI at 20%     $1,100,000 (risk associated with pellet mill reflected in this  

        rate; at 14% ROI this model breaks even) 

Total Cost:   $5,420,000 

Conclusion:   Nearly workable if natural gas is the competing fuel. 

                                                           
21

 For more detail on Ziegler example see Pellets, Heat and Electricity From Wood, Supplementary case studies, 

Page 15, Opeongo Forestry Service, March 2009 



35 

 

Appendix 8: Economic Analysis – District Heating Plant Supplying Small Town With Heat 

Situation: Wood Chip Burners - Total of 2.0 Mw thermal energy capacity; based on ENO 

Energy Co-op field visit in Finland. This system was constructed in 2004. 

Investment: (for dual 0.8 and 1.2 Mw power boiler system) 

Building and Machinery:     $1,000,000 

Oil Backup Burner:      $200,000 (estimated, burner was already present) 

Heating Pipe Network (2020 m):    $470,000 (to municipal office building, health centre, fire 

               station, nursing home, business, and ten  

               town home buildings) 

Revenue: 

Sale of Heat (in Finland):  6,300,000 kw hrs x 8 cents / kw hr = $504,000 

Sale of Heat (if in Canada):  6,300,000 kw hrs x 3 cents / kw hr = $189,000 (assuming  

          natural gas is the  

          other option.) 

Cost: 

Wood Fuel:    3,300 tonnes (11,000 loose M3 at 300 kg / m3 of chips) 

Value of Fuel:    $148,500 (at $45 / tonne delivered price) 

Labour (2 full time operators): $100,000 

Depreciation (at 5%):   $83,500 

Maintenance (at 3%):   $50,100 

Interest On Debt (at 8%):  $64,000 (assuming $800,000 borrowed) 

Return on Equity at 10%:  $87,000 (10% estimated return required) 

Cost Total:    $533,100  

Conclusion:  This example works in Finland, where there is a 23% capital grant   

   allowed and the sale of heat is at the equivalent of 8 cents / kw hr. 

   In Canada, if natural gas is present at 3 cents/kw hr, there is no   

   business opportunity without some kind of policy support. 
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Appendix 9:  Freight Cost Analysis under differing pellet mill scale and location scenarios. 

 

Situation: Large Pellet Mill (200,000 tonnes/yr or more) located at Railhead In Pembroke. 

 

This example estimates the freight cost effects of having a central, large plant to take advantage 

of rail access. The example assumes that 80% of pellets actually leave by rail and 20% by truck 

to take advantage of some regional market. 

Inbound Wood Trucking Distance Average:  100 km 

 Assume 50% is Round wood at average $14 / green tonne trucking cost. 

 Assume 50% is Chips and sawdust at average $10 / green tonne trucking cost from saw 

mills. 

Outbound Pellets Trucking Distance: 

 80% of pellets exported by rail to Europe or US - $0 / tonne trucking cost. 

 20% of pellets moved by truck to Ontario / Quebec / US markets – assume 300 km 

average at $20 / tonne. 

Total Freight Cost:  (green : dry tonnes at 2.76 green tonnes per 1 dry tonne of pellets) 

 

50% x $38.60 / dry tonne = $19.30 / tonne Pulpwood Inbound Cost 

50% x $27.60 / dry tonne = $13.80 / tonne Chips and sawdust inbound 

80% x $no cost / tonne =  $ 0 / tonne 80% that leaves by rail 

20% x $20.00 / tonne = $4.00 / tonne 20% trucked to regional mkt. 

Total: $37.10 / tonne Truck Freight per tonne 
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Appendix 9 (cont’d):   Freight Cost Analysis - small pellet mill located at sawmill.  

 

Situation: Small Pellet Mill (60,000 tonnes/yr) located at Sawmill In Area But Not On Rail. 

 

This example analyses the freight implications of a smaller pellet plant at a sawmill location 

where chips, sawdust and bark are produced as by – products of sawmill operation. The flow of 

tree length wood to this mill site is also assumed to be in place, so the pellet mill benefits from 

the efficient movement and handling of non saw - log timber. 

Inbound Wood Trucking Distance Average: 60 km 

 Assume 50% is Round wood at average $10 / green tonne trucking cost. 

 Assume 25% is Chips and sawdust at average $0 / green tonne trucking cost from saw 

mill at pellet mill site. 

 Assume 25% is Chips and sawdust at average $10 / green tonne trucking cost from 

remote saw mill(s). 

Outbound Pellets Trucking Distance: 

 80% of pellets exported by rail from Pembroke, $12 / tonne trucking cost to move pellets 

from remote plant to railhead. 

 20% of pellets moved by truck to Ontario / Quebec / US markets at $20 / tonne. 

Total Freight Cost:  (green : dry tonnes at 2.76 green tonnes per 1 dry tonne of pellets) 

 

50% x $27.60 / dry tonne = $13.80 / tonne Pulpwood Inbound Cost 

25% x $27.60 / dry tonne = $6.90 / tonne Chips and sawdust inbound 

80% x $12.00 cost / tonne =  $ 9.60 / tonne 80% that leaves by rail 

20% x $20.00 / tonne = $4.00 / tonne 20% trucked to regional mkt. 

Total: $34.30 / tonne Truck Freight per tonne 

 


