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Forward: 

This study is a brief summary of actual and potential supply chains for bioenergy 

products such as wood pellets or BioOil from Canada to Europe. Generally the cost 

structures of mills are confidential. Mills must negotiate for product prices that provide 

sufficient returns to equity and debt holders to warrant investment, and thus mills do not 

want their actual cost structures to be public. As such, only average costs and total costs 

are presented. Mill cost structures vary considerably depending on the proximity, 

characteristics and price of feedstock, regional labour costs, efficiency of manufacturing, 

proximity to port facilities, and volume of product shipped.  

 

This is a short study that provides a brief summary of supply chains. Since the study 

exposes potential opportunity for successful supply chains to provide Canada with 

economic opportunity and Europe with large amounts of sustainable biomass to enable 

achievement of GHG reduction objective, a more in-depth study is advisable.  

 

All $ figures are in $Canadian.  
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Executive Summary: 

 

As one of the world’s largest lumber, pulp and paper producers, Canada produces a vast 

amount of biomass residue. Historically the lowest-cost source has been residue from 

sawmills and pulp mills, however internal use has reduced the surplus considerably. Now 

only BC has large surpluses of mill residue. A Mountain Pine Beetle infestation in BC 

will have killed an estimated 450 M3 of mature Pine by 2008, wood that will be at risk to 

loss by fire unless it can be harvested for energy. Flat pulp chip demand in BC combined 

with expanded sawmill capacity has resulted in a severe oversupply of pulp chips, which 

also can be used for energy. BC has so much biomass from these sources that other 

sources are not being considered seriously in that province. In Eastern Canada mill 

residue surpluses are small to non-existent. As such, these regions have begun looking as 

harvest residue as a source of biomass. In Ontario, 95% of harvest waste is left at 

roadside with 90% of it burned, an excellent source for biomass energy. Lack of 

competitiveness in the East has led to shutdowns of sawmills and pulp mills, freeing up 

allowable annual cut for other uses, such as the manufacture of pellets or BioOil.  

 

While forestry companies would like to invest in combined heat and power projects to 

utilize any remaining on-site biomass in order to reduce costs, poor financial performance 

in the long-term has left the industry too short of capital to invest in anything but core 

business. Competition for biomass from cogeneration projects is unlikely. 

 

Realistic supply chains for biomass from Canada to Europe winclude 

 In BC, mill residue and MPB fibre feeding pellet plants and BioOil plants, with 

product railed to a Pacific port and shipped to Europe 

 In Ontario, unused mill residue and harvest waste feeding regional BioOil 

collection centres, with BioOil railed to a Great Lakes port and shipped to Europe 

 In Quebec, harvest waste and remaining mill residue feeding BioOil plants at pulp 

mills, with surplus BioOil railed to Montreal and shipped to Europe 

 In the Maritimes, harvest waste and unallocated standing timber feeding local 

pellet plants and BioOil plants for industry and regional power production, with 

surplus railed to an Atlantic port and shipped to Europe 

Feedstock costs range from $0/BDt for mill residue to $90/BDt for harvest residues, with 

the current average cost $20/BDt. The average cost of pellet manufacture is $59/BDt. 

Transportation to Europe adds $92/BDt, for a delivered cost $172/BDt, or $9.53/Gj. 

BioOil costs vary with feedstock, plant size and transportation, but can average $11.50/Gj 

for a 200-tpd plant, and $9.83 for 500-tpd.   

 

Pellets are co-fired with coal in power plants, but are not competitive with coal on a Gj 

basis, since coal is $4/Gj. However, pellets are competitive when EU incentives are 

considered, such as the Emission Reduction Credit of €20/tCO2e ($2.22/Gj), and the 

Netherlands feed-in-tariff of €c6.4/Kwh ($9.62/Gj). BioOil can substitute for #4 fuel oil, 

and can be cost competitive with fuel oil, delivered Rotterdam at $12.39/Gj. Vast 

supplies of pellets and BioOil are only possible from more expensive feedstock if the 

value of EU incentives are reflected in a higher price for biomass.   
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1. Biomass Availability 

1.1. Mill Residue 

Historically the largest, lowest-cost biomass source in Canada has been mill residue from 

sawmills and pulp mills, including bark, sawdust and shavings. Canada is one of the 

world’s largest pulp, paper and lumber producers, with annual pulp production of 27 

million tonnes, and lumber 35.5 billion board feet (2004). As shown in Fig. 1, 16.6 

billion board feet, half of Canada’s production, was produced in the province of British 

Columbia (BC) on the west coast. Ontario and Quebec also had significant production. 

Fig .1- Lumber Production in Canada 

 

 

 

 

 

 

 

 

 

 

 

To reduce the cost of using fossil fuels, pulp mills and sawmills have increasingly used 

their waste woody biomass to produce heat for dry kilns and mill processes and power for 

internal usage and for the grid. Also, independent cogeneration companies have been 

buying excess mill residues to produce heat and power. As a result, surpluses of mill 

residue have been declining. A recent mill residue study1 based on a nation-wide survey 

identified surplus volumes and locations, illustrated in Fig. 2. Most of the surplus is in 

BC, with 1.8 million BDt annually. Alberta has 418,000 BDt, while Ontario and Quebec 

have about 100,000 BDt each. There are almost no surpluses in the Maritime Provinces. 

Fig. 2 

 

In BC, Alberta and Manitoba the approved method of residue disposal is incineration, 

while in the other provinces bark and sawdust not used by mills simply has been piled up 

                                                 
1 “Estimated Production, Consumption and Surplus Mill Wood Residues in Canada- 2004, A National 

Report- August 2005”, Natural Resources Canada & Forest Products Association of Canada, Prepared by 

Doug Bradley, Climate Change Solutions, and Brian McCloy, BW McCloy and Associates.   
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on the mill site. Until recently, bark/hog piles were considered an environmental 

problem, not a revenue source. Many were considered contaminated, or moisture contents 

were felt too high for energy use. Now, with residue production largely committed, 

companies are looking at hog piles with renewed interest. Some are experimenting with 

methods to remove contaminants, or mixing wet hog fuel with drier residues to produce a 

fuel with low moisture content.  As shown in Fig 2, Ontario, Quebec and Saskatchewan 

have considerable hog fuel to supplement annual residues for energy.  Residue surplus is 

shown in Table 1.1. Bark volumes reflect piles being mined over 10 years.   

Table 1.1  

1.2. Mountain Pine Beetle 

In BC, there is another major source of biomass brought about by infestation by the 

Mountain Pine Beetle (MPB). MPB is a pest that attacks mature pine trees that have large 

diameters and thick bark. The MPB population has undergone an unprecedented 

explosion in BC, spreading from 25,000 hectares in 1994 to over 7 million ha in 20042. In 

this area 26% of stands suffered moderate mortality and 11% suffered severe mortality3. 

The estimated dead timber in 2004 as a result of the outbreak is 170 million M3 4. By the 

projected peak in 2008, it is estimated that over 450 million M3 will be dead5. The 

outbreak may last for 10 years and kill 80% of merchantable pine. The extent of 

infestation in 2002 is shown in red (dark) in Fig 3 below.  

Fig 3 -Mountain Pine Beetle Infestation by 2002 

                                                 
2 COFI Mountain Pine Beetle Task Force 
3 Beetle Information Bulletin- Government of BC website 
4 BC Ministry of Forests- Brad Stennes, Natural Resources Canada 
5 Mountain Pine Beetle Project Team, Summary of year 1 report 

Canada- Annual Mill Residue- 000BDt

Residue Residue Bark

Production Surplus Piles*

BC 6,554 1,815

Alta 2,406 481

Sask 580 164 145

Man. 225 13

Ont. 2,602 121 671

Que. 6,669 100 565

NB 1,373 0 26

NS 601 13 15

PEI 24 1 0

Nfld 195 30 2

  Total 21,229 2,738 1,424

* If mined over ten years
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In response to the outbreak, the BC government has increased annual allowable cut to 

allow the capture of economic value from dead trees in a way that maintains the highest 

environmental standards possible, speeds up regeneration, and restores productivity of 

impacted forests. Annual cut will increase by 27% to 23.4 million M3 in three north-

central BC timber supply areas6. Although cuts have been increased for the production of 

lumber and pulp, it is anticipated that 200 million M3 over 2004-07 will remain 

unharvested and will be viable for bioenergy7, equivalent to 80 million BDt. 

 

The shelf life for MTB timber is unknown, but as the dead wood decays at some point it 

will not be viable for construction lumber, and then not viable for pulp, and ultimately 

not viable for energy. However there are other factors, namely, the cost of leaving the 

deadwood standing. Three years after the stage where the leaves turn red, there is a very 

high risk factor for fire. In addition standing deadwood hinders new growth. Although 

harvesting and processing MPB fibre is relatively expensive, it is a major source of 

biomass for energy.    

 

1.3. Mill Closures 

Globalization and the development large modern of pulp and paper mill capacity in 

regions with low labour and wood costs has put unrelenting cost pressure on the 

Canadian pulp and paper industry. At the same time, the continuing disagreement with 

the US on the impact of the Canadian stumpage system on wood costs has limited the 

volume of lumber exported to the US market. A result has been closure of many less 

competitive sawmills and pulp mills. In the past, in order to sustain economic activity 

created by the mill, provinces and communities have re-opened mills, supported by 

alternative financing packages and new owners. Now, completely new investment 

options are being considered to use the wood, including pellet plants and BioOil plants. 

An example is a prospective 200 tpd BioOil plant in Pictou Nova Scotia on Canada’s 

East Coast, to use fibre formerly destined for a sawmill which is now shut down.           

 

1.4. Sawmill/Pulp Mill Disparity 

Though pulp capacity in BC is fixed or falling with closures, sawmill capacity is 

expanding. Currently sawmills are churning out pulp chips at a level 25-30% higher than 

demand for chips by BC pulp mills. Pulp chips are piling up at sawmill locations or in 

some cases are shipped at a discount as far as Ontario 4,000 km away. Pulp chips are a 

source of energy fuel.     

 

1.5. Harvest Waste 

While BC is awash in excess residue and Alberta has significant volumes, the lack of 

surplus in the Eastern provinces has led investors to look at alternative biomass sources, 

such as harvest waste. The Canadian forestry industry harvests 193 million M3 of wood 

annually, suggesting huge amounts of harvest residue.  

 

                                                 
6 BC Ministry of Forests news release Sept 14, 2004 
7 “British Columbia’s Beetle Infested Pine: Biomass Feedstocks for Producing Power”- April 2005, A. 

Kumar, S. Sokhansanj, P. Flynn for BIOCAP Canada Foundation and the Province of BC 
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Estimates of the potential in harvest residues for the Eastern provinces are shown in 

Table 1.2. In Ontario, the harvest is 24.2 million M3 of industrial roundwood. The harvest 

leaves approximately 3.9 million M3 of branches, needles, leaves and tops, or 1.6 million 

BDt8. 95% of the harvest is “full tree harvesting” that involves delimbing and deposit of 

slash at roadside, thus 1.5 million BDt are left at roadside. 90% of this residue is burned, 

both to prevent uncontrolled forest fire and also to free up more land for forest renewal. 

In Quebec, in the past foresters employed primarily full tree harvesting, but now 40% of 

harvesting is “cut-to-length”, whereby delimbing occurs at the stump. Reasons include 

increased efficiency, reduced losses from skidding, and less damage to the forest floor 

including soils. An estimated 940,000 BDt are left annually at roadside, while 627,000 

BDt are left in the forest. In New Brunswick approximately 35% of slash is at roadside. 

With no surplus mill residues, the province is receptive to developing harvest residues. 

The Nova Scotia government has both supporters and detractors regarding use of harvest 

slash, now all left in the forest. However 50% of the provinces forests are privately 

owned and woodlot owners are more interested in potential revenues from harvest waste, 

if sustainable. A 2003 study9 by BIOCAP estimated harvest waste potential at 20 million 

BDt. The Canadian Forest Service may undertake a harvest residue study in 2005-06. 

 

Table 1.2  

 

Trials in gathering forest floor biomass have shown costs to be relatively high, however 

this is not surprising as gathering of harvest slash has not been integrated into the harvest 

process as it has in Scandinavia. Gathering of residues should be integrated with harvest 

operations to minimize costs.  

 

2. Competition for Biomass 

The pulp and paper industry has made great progress in the utilization of mill residues for 

cogeneration of heat and power, the prime motivators being cost reduction to improve 

competitiveness and profitability, and elimination of landfill and residue incinerator 

problems. Installed capacity is now 1,471 MW for pulp and paper, 46 MW for wood 

products, and also approximately 300 MW with independent power producers. Although 

greenhouse gas reduction is a new driver for cogeneration, cost reduction remains more 

critical than ever, as a matter of industry survival. However, as much as forestry 

companies would like to invest in cogeneration, years of poor financial performance have 

left these companies short of cash for investment in non-core business. To promote power 

from renewable sources, in 2005 the Canadian government unveiled the Renewable 

Power Production Incentive (RPPI) of 1¢/KWh for new power, however with the change 

                                                 
8 Using a factor of .4 BDt/M3  
9 “A Canadian Biomass Inventory: Feedstocks for a Bio-based Economy”- 2003, Susan M. Wood and 

David B. Layzell, BIOCAP Canada Foundation 

Harvest Waste Volumes- Eastern Provinces
Harvest

Roundwood Slash Slash Slash Roadside Roadside Stump

Mil M3 % Mil M3 000 BDt % 000 BDt 000 BDt

Ontario 24.2 14% 3.9 1,576 95% 1,497 79

Quebec 39.6 9% 3.9 1,567 60% 940 627

New Brunswick 10.4 9% 1.0 411 35% 144 267

Nova Scotia 5.7 9% 0.6 225 0% 0 225
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in government it is uncertain whether this incentive will be implemented. If it is, RPPI 

combined with the potential for use of MPB fibre and forest harvest residue will increase 

demand for biomass by the forest industry. However, significant barriers remain to 

cogeneration development, including ineffectiveness of the “request for proposal” 

process, unvalued GHG credits with delays in implementing carbon credit trading, lack of 

links to the EU trading system, low regional power prices, lack of guidelines and 

infrastructure for harvest waste removal, public attitudes towards wood residue projects, 

and the high cost of acquiring biomass from new sources.    

 

Historically biomass not used onsite by sawmills and pulp mills was free for the taking. 

Many energy companies signed long-term agreements to “relieve” mills of their waste at 

no charge. Now mills are aware of the biomass shortage and are charging up to $30/BDt 

for such waste, including transportation. As these “free waste” contracts expire, new 

volumes are expected to enter the market, but at a price.   

 

In Quebec the government recently reduced the Annual Allowable Cut by 20%, which in 

turn will reduce the amount of residue production and thereby exacerbate the biomass 

supply problem. 

 

It is anticipated that forestry and independent power producer cogeneration projects, 

wood pellet producers and BioOil producers will all vie for biomass, and only the most 

economic of projects will win the competition for supply.     

 

3. Supply Chains 

 

Given the biomass supply picture and geography, it is surmised that four broad biomass 

supply chains may result, as follows: 

 In BC, mill residue and MPB fibre feeding pellet plants and BioOil plants, with 

product railed to a Pacific port and shipped to Europe 

 In Ontario, harvest waste and remaining mill residue feeding regional BioOil 

collection centres, railed to a Great Lakes port and shipped to Europe 

 In Quebec, harvest waste and remaining mill residue feeding BioOil plants at pulp 

mills, with surplus BioOil railed to Montreal and shipped to Europe 

 In the Maritimes, harvest waste and unallocated standing timber feeding both 

local pellet plants and BioOil plants for industry and regional power production, 

with pellets and surplus BioOil railed to an Atlantic port and shipped to Europe. 

 

3.1. BC 

BC has considerable excess biomass, both mill residue at pulp mill and sawmills and 

standing deadwood from the Mountain Pine Beetle infestation. With this surplus, BC is 

not inclined to consider other forest floor biomass. BC is a major exporter of pellets 

already, and producers have close access to major port facilities at Prince Rupert and 

Vancouver. In Vancouver a dedicated pellet loading facility with a one million tonne 

capacity has just been completed, which can be expanded to 2 million tonnes. A new 

loading terminal in Prince Rupert is being pursued. Sensible supply chains include 

sawmill residues conveyed to adjacent pellet mills or BioOil plants, with product railed to 
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Vancouver or Prince Rupert and shipped to Europe. Another supply chain is MPB fibre 

delimbed at site, transported as roundwood to Pellet or BioOil plants, chipped at the 

plant, with product railed to port and shipped to Europe. 

 

3.2. Ontario 

Ontario has almost no surplus mill residues, but has 1.5 million BDt of roadside slash that 

is currently burned. This slash contains bark, which is acceptable for brown pellets but 

unacceptable for white pellets. Reasonable supply chains for Ontario are roadside slash, 

left one season to dry, bundled or chipped at roadside and trucked to nearby BioOil 

plants. [For the more remote slash piles a mobile BioOil plant may be a future possibility, 

however such units remain to be tested.] BioOil can be manufactured at the plants (and 

possibly mobile units) and then transported to BioOil collection centres where it can be 

sent by train to a Lake Ontario port, such as Thunder Bay, Sault St. Marie or Espanola, 

and then shipped to Europe.   

 

3.3. Quebec 

Quebec has almost no mill residue, but has 1 million BDt tonnes slash at roadside. Slash 

would be left one season to dry, bundled or chipped at roadside, and trucked to nearby 

BioOil plants. To minimize costs, BioOil plants could be located adjacent to sawmills 

and pulp mills to use any existing surplus mill residues. BioOil manufactured at these 

plants would be used in mill diesel engines and pulp mill lime kilns, and surplus could be 

railed to Montreal and then shipped to Europe.  

  

3.4. Maritimes 

In New Brunswick there is no residue surplus, but the province will consider use of 

harvest slash. BioOil plants could be built in close proximity to slash sources. As in 

Ontario and Quebec, slash would be left one season to dry, then bundled or chipped, and 

trucked to the plants. Product would be utilized in mill engines and limekilns, and the 

remainder collected at Bathurst or Miramichi ports and subsequently shipped to Europe. 

Standing timber freed up as a result of a pulp mill or sawmill shutdown could be destined 

for pellet manufacture, and exported as above. In Nova Scotia, where existing sawmills 

and pulp mills have been shut down, roundwood would be harvested and trucked to 

BioOil plants or pellet plants, with product collected at an Atlantic port, such as Halifax 

or Pictou, and shipped to Europe.      

  

4. Costs 

Biomass supply costs are driven by costs for fibre, manufacturing, and transport of 

product to market. It is understood that costs can be considerably different from region to 

region and even mill to mill. While historically mill residue could be secured under long-

term contract, now it must be purchased at market price, which can vary widely 

depending on local demand. Feedstock transportation costs vary greatly depending on 

distance and availability of a back haul. Manufacturing costs can vary widely depending 

on volume of production. Ocean shipping costs recently swung 50% as a result of 

shipping demand for unrelated products. As such only estimated average costs are 

presented. 
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4.1. Fibre Supply 

Table 4.1 below summarizes the approximate cost of several biomass sources. Mill 

residue may have zero cost if currently under contract for removal, or if the biomass 

owner builds a bioenergy plant adjacent to the biomass source. Otherwise, the lowest-cost 

fibre is surplus residue taken from an adjacent sawmill. Prices vary, but $5/BDt for 

handling and $5/BDt for a price for a total of $10/BDt is in the range. Mill residue 

shipped 150-200 km in Ontario may run $25/BDt, in BC as high as $40/BDt for 

transportation. Surplus pulp chips from BC sawmills, normally worth $80/BDt are in 

severe oversupply and can be had for $40/BDt. 

Table 4.1 

 

The lowest cost harvest residue is at roadside from full tree harvesting operations, where 

piles of biomass lay drying at roadside. In Ontario, slash piles are not piled for efficient 

gathering, and are often are contaminated with rocks and dirt. If this became a serious 

source, these issues would be easily resolved as part of the delimbing operation. Stacking 

properly and cleanly would reduce costs. Gathering harvest slash at the stump is more 

complex and thus more costly. A recent study to chip slash and transport to a mill 130-

150 km away estimated costs at $77-90/BDt. None of these costs include any stumpage 

paid to the land owner, usually the province.   

 

In general, the most expensive wood is standing roundwood, since it draws a stumpage 

charge from the provinces for harvesting on Crown land. In BC softwood delivered to 

pulp or sawmills averages $66/BDt. In Ontario, delivered wood is much more costly, at 

$167/BDt, due to a number of reasons including small diameter trees, greater haul 

distance and higher stumpage rates. Salvage wood, such as wood damaged by insects or 

fire, is less costly since it does not incur the same stumpage as virgin wood. One study 

estimates the national average for salvage wood at $74/BDt. Studies of MPB fibre are in 

the $80/BDt range.  

 

If the market for biomass became significantly large, many of the above costs could be 

reduced easily. For example, estimates for salvage wood contain silviculture costs. These 

are sunk costs to the owner and may not be appropriate for entrepreneurs salvaging wood 

for energy. Similarly, estimates contain overhead charges that an entrepreneur would not 

have. MPB fibre costs contain road building costs, when in many areas roads are already 

in place. Furthermore, though cost studies have been done on gathering and transporting 

harvest residues, the infrastructure for is not yet in place and it can be assumed that costs 

Biomass Costs
$/M3 $/BDt

Adjacent Mill Residue 10

Mill Residue Ont 25

Pulp Chips (BC) 40

Mill Residue 40

Harvest Residue- Roadside

Roundwood- West 26 66

Salvage Fibre 74

MPB Fibre (BC) 80

Harvest Residue- forest 90

Roundwood- East 67 167
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will decline with a learning curve. Lastly, if governments want to encourage the 

development of bioenergy, they may introduce incentives to do so.   

 

4.2. Manufacturing Costs 

4.2.1. Pellets 

BC already has a thriving pellet manufacturing industry, with several plants in operation 

and several expansions planned. MacTara, another pellet plant, operates in Nova Scotia 

on the East Coast. Operating costs facing BC pellet mills vary by location, depending on 

size of plant, cost of biomass, type and dryness of biomass, and distance from biomass 

and port. Average costs are shown in Table 4.2 below. Raw material may be free, but to 

reflect market conditions are shown at $20/BDt. Manufacturing costs average 

$36.50/BDt.  Debt service and minimum returns to equity holders and are in the $16-

29/BDt range depending on financing, and average $22.5/BDt. Thus, if the average 

feedstock cost is $20/BDt, the mill net required to cover all costs is $79/BDt ($59 if 

feedstock is free). Rail to the port of Vancouver, storage and loading, and ocean transport 

add $92.50/BDt, for a delivered price to Europe of $171.5/BDt (€121/BDt). This price is 

equivalent to $9.53/Gj (€6.7/Gj).  

Table 4.2  

 

4.2.2. BioOil 

BioOil is a viable product for many applications and has only just reached the 

commercialization stage. DynaMotive Energy Systems has built and is in the final stages 

of testing the world’s largest BioOil plant in West Lorne, Ontario, Canada. The plant is 

rated at 100-tpd (tonnes per day of biomass), or 33,000 BDt of biomass annually. When 

fully commissioned the plant will use up to 100-tpd of wood fibre, primarily from the 

adjacent Erie Flooring and Wood Products plant, to produce up to 72-tpd or 26,000 

tonnes p.a. of BioOil. The plant will also produce approximately 6,600 BDt of char, a by-

product and also a renewable fuel. The BioOil/char proportion varies according to the 

feedstock used.  

 

While BioOil from the plant can be used to replace fossil fuels in stationary engines and 

other industry applications, the West Lorne plant will use up to 48-tpd of BioOil to fuel a 

Pellet Delivered Costs
$/BDt $/BDt $/BDt €/BDt $/Gj

Range Avg

Raw Material 15 - 25 20.0 14.1 1.11

Drying 0 - 5 2.5 0.14

Labour 8 - 14 11.0 0.61

Electricity 7 - 10 8.5 0.47

Eqt Maintenance 8 - 12 10.0 0.56

Admin 3 - 6 4.5 0.25

Manufacturing Costs 36.5 25.7 2.03

Debt + Equity 16 29 22.5 1.25

Mill Net 31 54 79.0 4.39

Rail to Port 14 - 24 19.0 1.06

Storage/Loading 12 - 15 13.5 0.75

Ocean Transport 55 - 65 60.0 3.33

Transportation 92.5 65.1 5.14

Delivered Price 171.5 120.8 9.53



 13 

gas turbine to produce up to 2.5 MW power. In June 2005, in the plant demonstration 

phase, 4.8 tonnes of BioOil were successfully fired in the Erie Flooring steam boilers, 

and DynaMotive successfully generated power utilizing BioOil in Orenda’s OGT2500 

gas turbine. Power was delivered to the Ontario energy grid. This marks the world’s first 

BioOil fuelled gas turbine to generate power at a combined heat and power facility. 

 

DynaMotive plans both 200-tpd and 500-tpd plants. In June 2005, DynaMotive licensed a 

200-tpd plant to Megacity Recycling Inc., an Ontario based company. Dynamotive and 

E&R Langille of Nova Scotia are analyzing the feasibility of developing a 500-tpd 

facility near the port of Pictou in Nova Scotia.  The proposed plant, to utilize wood chips 

and other area biomass, is to be completed in two stages, comprising an initial 200-tpd 

facility with a further module added at a second stage of development.   

 

To minimize plant construction costs, DynaMotive uses a modular design, such as that 

used for the 100-tpd plant at West Lorne. The international engineering firm Tecna 

Proyectos Y Operaciones, S.A. has now completed the conceptual design for a 200 tonne 

per day modular plant, enabling DynaMotive to bring procurement and construction of its 

next plant totally within its control. The modular design will be applied to the plant 

currently being developed with Megacity Recycling and will be replicated in Canada and 

internationally. The Company is currently evaluating projects of this capacity in Europe, 

Latin America and Asia.       

 

As shown in Table 4.3, a 200-tpd plant would use 66,000 BDt of forest wood annually to 

produce 44,880 BDt BioOil and 13,200 BDt char. A 500-tpd plant would have the same 

proportions. Cost estimates are based on experience from West Lorne. Costs reflect 

feedstock cost of $20/BDt, or $1.12/Gj, the same as for the pellet case. Since there are 

two products, rather than allocate production and transportation costs, the table shows the 

cost per Gj for BioOil/char slurry, which is 1.18 million Gj for a 200-tpd plant.    

 

Table 4.3- Estimated BioOil Production Costs  

 

The mill net required to achieve minimum returns is $6.50/Gj for a 200-tpd plant, and 

$4.84 for a 500-tpd plant. Rail, loading and ocean transport costs of $5.00/Gj are shown 

for a 10,000 km freight distance, however ocean shipping costs are speculative and can 

vary greatly. Small shipments in small, dedicated chemical tankers of capacity less than 

BioOil Slurry Delivered Costs
200 TPD 500 TPD

BioOil Production (t) 44,880 112,200

Char Production (t) 13,200 33,000

Total Production (t) 66,000 165,000

Costs ($/Gj)*

Mill Net Required 6.50 4.84

Rail Transport 1.56 1.56

Loading 0.13 0.13

Ocean Transport 3.30 3.30

Total Landed Costs 11.50 9.83

* Feedstock @$20/BDt
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5,000 tonnes10 assumed suitable for transport of methanol or Pyrolysis oil, may cost 

$3.70/Gj. Currently, wood pellets are shipped on 30,000 tonne tankers at $3.30/Gj, and 

BioOil may have the same rates in similarly sized ships. Shipping rates would be lower 

still with long-term, high-volume contracts. 

 

5. Price Cost Comparison 

5.1. Pellet Competitiveness 

Pellets can be co-fired with coal in power plants. Fig 4 below compares the delivered cost 

to Rotterdam of coal with pellets manufactured from different biomass sources. Coal 

delivered Rotterdam is approximately $4.05/Gj. The delivered cost of pellets can range 

from $8.40/Gj for pellets if made from zero-cost residues, to $14/Gj if made from 100% 

in-forest harvest residues. Wood pellets cannot compete with coal on a Gj basis. However 

an EU power plant could receive an Emission Reduction Credit (ERC) for co-firing with 

biomass, which at €20/tCO2e is equivalent to $2.22/Gj. Moreover, in the Netherlands a 

power plant could received a biomass feed-in-tariff of €c6.4/KWh, or possibly $9.62/Gj 

depending on the plant efficiency. A Netherlands power plant should be willing to pay up 

to $16/Gj for pellets for co-firing. If the power plant owner paid only $8.42/Gj, pellet 

supply would be limited to those manufactured from remaining free mill residues. As the 

landed market price for pellets goes up, more supply becomes economic, even supply 

from more expensive fibre sources such as MPB wood.  

 

The price that plants are willing to pay depends on the biomass incentive. For example, 

while the Netherlands uses feed-in-tariffs, Sweden has a tax on fossil fuels and green 

certificates and Belgium uses emission reduction obligations. In Sweden stiff competition 

for biomass has resulted in pellet prices being far below the ceiling represented by the 

taxes, which ultimately will reduce the supply of pellets available. 

Fig 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.2. BioOil Competitiveness 

Fig 5 compares the delivered cost to Rotterdam of a BioOil/char slurry and Fuel oil #4, 

for which it is a substitute. (BioOil is not substituted for coal). The delivered cost to 

                                                 
10 Zeton Inc, 2002 

Pellet Delivered Price vs Alternative Fuel- $Cdn/Gj
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Rotterdam of Fuel oil #4 is $12.40/Gj, considerably higher than coal. The average cost 

for the BioOil from a 200-tpd plant using free biomass is $10.37/Gj, price competitive 

with Fuel oil #4 on a Gj basis. BioOil from this plant could use feedstock up to $25/BDt 

and still be cost competitive. Delivered costs are lower from a 500-tpd plant, and BioOil 

could be competitive on a Gj basis using feedstock up to $65/BDt.  

 

Similar to pellets, BioOil consumers in the EU could receive an ERC of €20/tCO2e, or 

$2.22/Gj. If part of this credit were implicit in the BioOil price, more supply of BioOil 

from more expensive feedstock sources would be economic. As with pellets, power 

plants in the Netherlands also receive a feed-in-tariff for using BioOil, however at a 

reduced level currently at €c2.4/KWh, or $3.62/Gj. With these incentives, power plants 

should be able to pay up to $18/Gj, a price high enough that would allow large volumes 

of BioOil to be imported economically, even at relatively high feedstock costs. 

Fig 5  

 

 

 

 

 

 

 

 

 

 

 

 

 

5.3. Conclusion  

Though competition for biomass has kept EU pellet prices relatively low, the Canadian 

pellet industry continues to expand, but only for plants using low-cost mill residues. A 

vast supply of biomass in the form of pellets and BioOil from more expensive feedstocks 

is possible if the value of EU incentives were reflected in a higher price for biomass.   
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