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Delivered wood chip costs
 from poplar and willow and the net amount of methanol produced from poplar chips are estimated.  In the base case willow and poplar are planted at 15,300 and 1345 stems/ha, respectively.  The willow system employs mechanical tillage (disking) at establishment, mechanical planting, fertilization at establishment and after each harvest, harvest with modified forage harvest equipment every three years after the initial harvest in year four, and coppice regrowth.  The poplar system employs mechanical tillage (disking) at establishment, hand planting, fertilization, chemical and mechanical weed control over the first three years, harvest at 10 years of age using conventional forestry harvest, and no coppice regrowth.  

Full economic costs [i.e. everything is costed; cash, noncash (e.g. depreciation), land, and labor costs] are calculated at a 7% discount rate.  Establishment costs are $4100/ha and $1800/ha for willow and poplar, respectively.  If willow planting density is reduced to 9000 stems/ha and willow cuttings (including planting) fall from $0.17 to $0.12/cutting and poplar cuttings (including planting) fall from $0.41 to $0.26/cutting, then establishment costs are reduced to $2200 and $1500/ha, for willow and poplar, respectively.  For willow, delivered costs of wood chips at 11.2 dry Mg/ha-yr decline from $195/dry Mg for a 10-year stand life to $160/dry Mg for a 22-year stand life.  For a 19-year stand life, harvest and transport are 41%, fixed cash and land are 27%, and cuttings are 18% of delivered costs.  For poplar, delivered costs of wood chips at 11.2 dry Mg/ha-yr are $145/dry Mg and harvest and transport are 44%, fixed cash and land are 32%, and establishment is 18% of delivered costs.  Costs can be reduced by a higher yield (18 verses 11.2 dry Mg/ha-yr), lower harvest costs (by $9/dry Mg), lower transport costs (by 25%), lower cutting costs including planting (willow $0.12 verses $0.17 and poplar $0.26 verses $0.41), and a lower planting density for willow (9000 verses 15,300 cuttings/ha) to about $90/dry Mg ($4.60/GJ).

Methanol can be produced from wood chips using a thermal process.  To produce methanol requires wood chips, electricity, and other energy inputs at the methanol production facility.  The electricity for methanol production can be generated from methanol or wood.  This assumption has a large effect on the net energy balance.  The net energy balance for a variety of assumptions is shown in Table 1.  As much as 200 net GJ/ha of methanol (net of all energy input requirement for wood production and wood conversion to methanol) can be produced (Scenario D).  This is more than five times as great as the net methanol production reported by Giampietro et al 1997) (Scenario A).

  Table 1.  Net methanol from wood energy balance under a variety of assumptions

A
B
C
D

wood to methanol efficiency
0.53 LHV

0.51 HHV
0.53 LHV

0.51 HHV
0.60 HHV
0.60 HHV

electricity source
methanol
wood
wood
wood

wood or methanol to electricity efficiency
0.304 LHV

0.258 HHV
0.304 LHV

0.258 HHV
0.42 HHV
0.42 HHV

fertilizer (N, P2O5, K2O) (kg/ha)
100,20,60
50,20,20
50,20,20
50,20,20

wood yield (dry Mg/ha-yr)
10
10
10
20

net energy [GJ/ha (HHV)]
37.1
61.6
98.4
203.0

methanol/wood efficiency
0.188
0.312
0.498
0.514

LHV = lower heating value,

HHV = higher heating value
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�All costs are reported in Australian dollars assuming 1.7 Australian dollars per United States dollar.





