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FORE W ORD 

ENFOR is the bilingual acronym for the Canadian Forestry 5ervice's 

ENergy from the FORest (ENergie de la FORêt) program of research and 

development aimed at securing the knowledge and technical competence to 

facilitate, in the medium to long term, a greatly increased contribution from 

forest biomass to our nation's primary energy production. This program is part 

of a much larger Federal Oovernment initiative to promote the development and 

use of renewable energy as a means of reducing our dependence on petroleum 

and other non-renewable energy sources. 

ENFOR projects are selected from among proposais submitted by 

private and public research organizations according to scientific and technical 

ment, in the light of program objectives and priorities. Regardless of proposai 

source, projects are carried out primarily by contract. For further information 

on the ENFOR program, contact... 

ENFOR Secretariat 

Canadian Forestry Service 

Department of the Environment 

Ottawa, Ontario 

K1A 0E7 

or the Director of the establishment issuing the report. 

This report, based on ENFOR Project P-6, has been prepared by the 

Canadian Forestry Service. The data were collected on contract (DSS File No. 

095DKLO04-8-CO11) by Biais, McNei1, Lussier, Tremblay and Associates in 

cooperation with Dendrotik Inc. The contractors' report, entitled "Etude sur les 

volumes de résidus du bois disponibles sur le chantier de coupe et à la Scierie 

Parent pour la production d'énergie" (Study of wood residue volumes available on 

cutover areas and at the "Scierie Parent" sawmill for energy production), is 

fairly lengthy and contains numerous raw data specific to the "Scierie Parent 

Inc." sawmill. This report summarizes the principal results of and draws 

conclusions from the original report; written in French, the original report may 

be consulted by contacting the Laurentian Forest Research Centre, Sainte-Foy, 

Quebec or the ENFOR Program Secretariat, Ottawa. 



ABSTRACT 

A study was carried out on cutover areas and at the "Scierie Parent 
Inc." sawmill to determine the quantity and quality of wood residues available to 
supply a possible thermal power plant. 

Resuits show that an average 0f 57.3 metric tonnes of fresh residues 
per hectare are found after tree-length logging operations in jack pine stands. 
This corresponds to 37.2 oven-dry metric tonnes per hectare, i.e. tree tops (38%), 
broken stems (21%), dead or diseased trees (21%) and branches (19%). An 
additional average of 325 residual stems per hectare is available, representing a 
volume of 6.15 m3/ha. There remain also 1 901 stumps per hectare, with an 
estimated above-ground volume of 2.03 m3/ha. 

Wood processing in the sawmill produces, for each m3 of piled wood 
in the sawrnill's yard, an average of 393.3 kg of chips with a mean moisture 
content of 77%, 74.3 kg of bark with a mean moisture content of 92% and 20.6 
kg of sawdust with a mean moisture content of 65%. 

Available quantities of residues are sufficient to supply a 3 MW 
thermal plant which would meet the needs of both the sawmill and the town of 
Parent. 



RÉSUMÉ 

Une étude a été effectuée, sur le chantier de coupe et à la Scierie 

Parent Inc., afin de déterminer la quantité et la qualité des résidus ligneux 

disponibles pour l'alimentation d'une éventuelle centrale thermique. 

Les résultats indiquent que l'on retrouve en moyenne 57.3 tonnes 

métriques de résidus frais à l'hectare, après une exploitation par fûts entiers 

dans des peuplements de pin gris. 	Cette valeur correspond à 37.2 tonnes 

métriques anhydres à l'hectare, soit 38% de cimes, 21% de troncs cassés, 21% 

d'arbres morts ou malades et 19% de branches. A cela s'ajoute 325 rémanents à 

l'hectare, en moyenne, pour un volume de 6.15 m3/ha. Il reste également 1 901 
1 

souches à l'hectare  dont le volume, au-dessus du sol, est évalué  à 2.03 m 3 
 /ha. 

La transformation du bois à l'usine de sciage produit en moyenne et 

pour chaque m3 de bois empilé dans la cour de l'usine 393.3 kg de copeaux avec 

un degré d'humidité moyen de 77%, 74.3 kg d'écorce avec un degré d'humidité 

moyen de 92% et 20.6 kg de sciure avec un degré d'humidité moyen de 65%. 

Les quantités de résidus disponibles sont suffisantes pour alimenter 

une centrale thermique de 3 MW, ce qui correspond aux besoins de la scierie et 

du village. 
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INTRODUCTION 

Parent (Champlain County, Quebec) is a small isolated village of 

less than 1 000 inhabitants with the "Scierie Parent Inc." sawmill as its principal 

industry. It is flot connected to the Hydro-Quebec network and the cost of 

extending a transmission line to the town has been judged prohibitive. Hydro-

Quebec diesel generators supply the town with electricity. Peak demand in 

1977 was 520 kW and a peak demand of 735 kW is anticipated for 1980. Total 

consumption was 1 500 MW.h in 1977 and should reach 2 480 MW.h in 1980. 

The sawmill has an installed annual capacity of 60 000 cunits (168 

000 	m  3  ) but actually produces 24 million board feet (56 000 m  3  ) annually. 

It went into production at the start of 1976 without an electricity supply from 

Hydro-Quebec. 	The owner of the sawmill installed his own diesel-powered 

generating sets. Three sets of 300 kW each must meet the sawmill's peak demand, 

estimated at 1 200 kW in 1977 and 2 000 kW in 1980. The total consumption 

of the sawmill was 3 576 MW.h in 1977 and is expected to reach 9 800 MW.h 

in 1980. 

The electrical supply shortage is currently causing serious problems 

for the sawrnill, which must bark logs during the night, to avoid excess electricity 

demand during the day. Moreover, this energy shortage is blocking the planned 

expansion of the miil and installation of new equipment, such as a third barker, 

a planing plant and wood drying facilities. The energy required to run the 

mili currently costs about $10 per thousand board feet (including amortization); 

the normal energy cost per thousand board feet is $2 to $3 with electricity 

supplied by the Hydro-Quebec network. During the 1977-1978 fiscal year, 

the generators of "Scierie Parent" sawmill consumed 1 020 528 litres of diesel 

fuel (224 491 gallons), for a total annual generator-operating costs of $204 

405. 

A preliminary study on the establishment of a thermal plant operating 

on a forest biomass fuel supply was justified by the rising cost of fossil fuels 

and the sawmill's increased energy needs. This study, from which the preceding 

energy consumption data for the sawmill and Parent have been extracted, 

was carried out in 1978 by J. Gagné and Associates Ltd. on behalf of the Energy 

Directorate of Quebec. 
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J. Gagné and Associates Ltd. concluded from their preliminary study 

that a portion of the wood residues (bark and stem fragments) produced by the 

sawmill could be sufficient to supply a thermal plant supplying power to both the 

sawmill and Parent, i.e. a total estimated consumption and peak demand of 12 

292 MW.h and 2 735 kW respectively in 1980. Shou!d these residues prove 

insufficient, the sawdust and shavings produced at the sawmill, which are 

currently offered for sale, could also be used. The recovery of wood materials 

left in cutover areas after logging operations, i.e. 50 percent of the standing 

volume according to J. Gagné and Associates Ltd., could also be considered. 

A forest-biomass-supplied thermal power plant would be less costly 

than increasing the power of the sawmilPs generating sets or those of Hydro-

Quebec, or than building a transmission line to connect with the Hydro-Quebec 

network. The preliminary study by J. Gagné and Associates Ltd. estimates the 

cost per kW.h at 11.29 cents for electricity produced by the sawmill's diesel 

generators, 14.82 cents for electricity produced by Hydro-Quebec's diesel 

generators, 13 cents for electricity carried by a Hydro-Quebec-built transmission 

line to the main network and, finally, 5.04 cents for electricity produced by a 

thermal power plant. Another of the thermal plant's advantages is that a fair'ly 

large share of energy will be required in thermal form to dry wood and to heat 

buildings during winter. Moreover, this solution provides an outlet for certain 

wastes which must now be disposed of, even if at a minima! cost. 

J. Gagné and Associates Ltd. have estimated that 18 000 oven-dry 

tonnes of residues would be needed annually to supply a 3 MW thermal power plant, 

which should be sufficient to meet the electricity and heat needs of the sawmill 

as well as the electricity needs of the town. 

The optirnistic findings of the preliminary study by J. Gagné and 

Associates Ltd. lcd to an agreement between the ENFOR Program and Quebec's 

Department of Lands and Forests. The latter funded a study on the potential for 

supplying a possible thermal power plant by means 0f currently unused standing 

trees, mainly hardwood species. The ENFOR Program, through the Laurentian 

Forest Research Centre, funded a study, which is summarized in this report, on 

the quality and quantity of residues generated at the sawmill itself and on the 

quality and quantity of wastes left in cutover areas after logging operations by 

"Scierie Parent Inc.". 
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Throughout this report, the moisture content is expressed in terms 0f 

the quantity of water present in the material, expressed as a percentage of its 

oven-dry weight. 

Ta convert the moisture content (MC), expressed as a percentage of 

the oven-dry weight, into the moisture content expressed in relation to the wet 

weight, the following formula must be used: 

Moisture content (wet weight) = 100 MC (oven-dry)/(100+MC 

(oven-dry)). 

The moisture content values used in the original report prepared by 

the firm of Biais, McNeil, Lussier, Trembiay and Associates were aiways 

caicuiated on the basis of wet weight. 

In this report, weight expressed in tonnes refers to metric tonnes, i.e. 

1 000 kg or 2 205 pounds. 

1. ESTIMATED RESIDUES AVAILABLE IN CUTOVER AREAS 

Like ail forest operations, the logging operations conducted by 

"Scierie Parent Inc." generate residues on cutover areas. Such residues comprise 

unused tree portions, stumps and uncut trees. Une of the goals of this project 

was ta determine, by means of sample plots, the quantity and quality of these 

residues for energy production. The various types of residues were collected, 

weighed and their moisture contents were determined. The volume of stumps 

and trees ieft standing was estimated. 

The logging operations of "Scierie Parent Inc." are concentrated 

within a radius of 50 km from the sawmill; 90 percent of these operations are 

carried out on mature pure jack pine (Pinus banksiana Lamb.) stands measuring 

15 to 20 m in height and with a normal stocking. 

Ten percent of the logging currently occurs in mixed stands 

containing younger jack pine than the pure stands. Only jack pine is harvested 

from such stands. 

The tree-Iength method is used in logging operations. Chain saws are 

used for felling, limbing and topping. Articulated wheel-skidders haul the tree-

length logs ta the landing area, where a Tanguay TT 14030-CY loader loads them 

onto 10 m truck trailers for transportation to the miii. Dry barking is performed 

at the sawmill. 
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11. WORK METHOD 

Ten circular sample plots, each covering an area of 0.10 ha, were 

established in cutover areas, taking into account the natural distribution of 

species and the progression of the company's logging operations, so that the 

sampling 0f logging residues would correspond to the sampling of residues produced 

at the sawmill from the stands studied. Nine plots were located in pure jack 

pine stands and one in a mixed stand. 

Each plot was clearly identified in the field by a central numbered 

stake. The perimeter of the plots was precisely located on the ground with 

spray paint. 

Logging wastes were classified into four distinct categories: branches, 

tree tops, broken stems and dead or diseased trees. Branches attached to broken 

or whole stems left on the cutover were cut and classified among the branches. 

Stems thus limbed were classified as broken stems. Snags and dead or diseased 

trees which were stiil standing were cut and classified as dead or diseased 

trees. 

Eight samples were collected from each sample plot for the four 

waste categories according to a specific standard procedure for each waste 

category. The primary purpose 0f the sampling was to obtain a representative 

sample of weight and moisture content of wastes. 

Each sample was weighed, placed in o hermetically sealed plastic 

bag, adequately labelled for identification and forwarded without delay to 

the Quebec Department of Lands and Forests laboratory at La Tuque to be 

dried and weighed. Upon receipt at the laboratory, the samples were oven-

dry at 105°C to constant weight, then weighed in order to obtain the oven-

dry weight and moisture content. 

Moreo ver, the diameter at breast height and the height of ail healthy 

standing trees on each plot were measured and recorded. The diameter inside 

bark and the height from the highest root of each stump whose surface was 

more than half within a sample plot were also measured and recorded. 

Temperature, precipitation and sunshine data were also recorded 

for the week preceding sampling of logging wastes to explain any inordinate 

variations in the moisture content of residues. 
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12. RESULTS 

An average 0f 5 733 kg of residues were collected from each 0.10 ha 

sample plot. The minimum and maximum wet weights were 2 594 and 8 365 kg 

per plot. The overali average wet weight of residues was 57.3 tonrper hectare, 

with a variation from 25.9 to 83.6 tonnes per hectare. The moisture content of 

residues varied littie according to the category of residues and oscillated 

between 50 and 60. percent in relation to the oven-dry weight. Tree tops 

accounted for 38 percent of the total wet weight of residues including dead or 

diseased trees, and 48 percent excluding dend or diseased trees (Table 1). 

Table 1: 	Average weight (kg/ha), moisture content (%), relative category 

importance (%) and percentage of error in determining the average 

wet weight of logging residues, by category of residues (n=10) 

Category 
of residues 

Weight 
Wet 

(kg/ha) 
Oven-dry 

Moisture 
content 

(%) 

Relative 
category 
importance 

(%) 

Error 
(%) 

Tree tops 21 987 14 235 54.46 38.3 38.84 

Branches 11 101 7 321 51.63 19.4 28.02 

Broken Stems 12 254 8 094 51.40 21.4 42.10 

Dead or 
diseased 
trees 11 987 7 525 59.30 20.9 17.85 

Total 	57 329 	37 175 	54.21 	100 	19.60 
residues 



The accuracy obtained by measuring oniy 10 sample plots of 0.10 ha 
was 80 percent for the residues as a whole, but went as low as 58 percent for 
certain residue categories (Table 1). 

If 95 percent accuracy were deemed necessary, the number of sample 
plots would have to be increased to 154 to provide a general estimate of ail 
residues and to 709 for broken stems, the category of residues with the most 
significant variation. 

Trees left standing after completion 0f logging operations, either 
because they were flot of commercial sawing size, or their species is flot used by 
the sawmill or they were overlooked in harvest, included jack pine, black spruce, 
balsam fir, white birch and trembling aspen. An average of 325 stems were left 
per hectare after logging, with an observed minimum and maximum of 128 and 
662 stems per hectare. The majority (75 percent) of these stems were Iess than 
9 cm in diameter (i.e. non-commercial size). The average diameter of ail 
residual stems was only 7 cm. The average volume of residual stems was 6.115 
m /ha with respective extremes of 1.01 and 18.33 m /ha. Stems of less than 9 
cm represented about one third of the total volume of residual stems. 

The volume of stumps measured above the gr'ound and therefore 
exciuding roots, was also estimated. An average of 1 901 stumps was found per 
hectare after logging, ranging from a minimum of 1 166 to a maximum of 2 738 
per hectare. The average diameter of stumps was 13.5 cm, 70 percent of the 
stumps having a diameter in the 7.5 to 18 cm range. The height of most of the 
stumps varied between 0 and 13 cm. The average volume of stumps, measured 
from the highest root, was 2.03 m3/ha, with extremes of 1.15 and 3.20 m3/ha. 

It should be noted that the volume of residual stems was triple that 
of the stumps. Ail mechanical feasibility considerations aside, this fact should 
be taken into account in establishing priorities for recovery of residues available 
after logging operations. 

2. ESTIMATED RESIDUES OENERATED IN PROCESSINO 

To assess the quality and quantity of residues generated from wood 
processing, a certain volume of wood, in tree-length form, was precisely measured 
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in the sawmill yard. The progress of this wood throughout the processing was 

then monitored to determine the precise quantity of finished products (lumber) 

and residues (bark, chips, sawdust) generated by processing the initial volume of 

wood. 

Measurements were conducted on 3 976 m3 0f tree-length stems, 

comprising 28 765 stems which had been recently cut as part of the normal 

logging operations of "Scierie Parent Inc.". This volume corresponds r'oughly to 

one week of operation by the sawmill. 

The volume of trees set aside for testing in the processing stage was 

determined using a specific volume table established from a sample of 360 stems 

(49.17 m  3  ) precisely rneasured in accordance with the "Normes de mesurage 

volumétrique des bois non tronçonnés dans les forêts publiques" (Volume 

measuring standards for felled unbranched wood in public forests), published by 

the Quebec Depar'tment of Lands and Forests. 

The number of stems and the diameter class distribution of the stem 

population used in the sawmill test and of the sample stems used to establish the 

volume table are listed in Table 2. 

The average volume of stems was 0.14 m3, with an average diameter 

of 16.86 cm. The average number of stems per m 3was calculated at 7.23. 

After its initial volume was determined, the wood was processed and 

the residues thus generated were recovered, weighed and sampled in order to 

determine their weight and moisture content. 

Sawing operations are carried out in the following rnanner: the tree-

Iength stems are deposited on two conveyers by means of hydraulic loaders. The 

conveyers feed dry-operating Cambio barkers with a maximum diameter 

capacity of 46 cm. Soi-ne stems are cut into a length of 2.44 m or 3.66 m and 

then barked. The rernaining stems are barked lengthwise and then cut into logs 

of 1.83 to 4.88 m. Both crosscut saws were manufactured by Swecan. A11 logs 

are then carried to two Swecan chipper canters. 

Now slabbed on four sides, the cants are directed to one of two unes 

according to size (over 10 cm and 10 cm or less). Cants measuring over 10 cm 

move on to a Swecan band-saw and dïrectly to trimming, or else they are 

forwarded to a Swecan edger. They are trimmed, sorted and piled by hand. 

Cants measuring 10 cm or less move directly to the Swecan edger and are 

trirnmed, sorted and piled by hand. 



Table 2: Population and sample frequency tables 

SAMPLE * * * 

Frequency % 

POPULATION 

DSH (u.bj* Frequency % Total gros 
(cm)**(in.) volume (m 

10 4 1 920 6.67 74.848 
12.5 5 6 586 22.90 405.176 
15 6 6 635 23.07 630.032 
17.5 7 5 701 19.82 794.085 
20 8 3 859 13.42 750.651 
22.5 9 2 160 7.51 563.000 
25 10 1 130 3.93 381.573 
27.5 11 477 1.66 203.011 
30 12 188 0.65 98.591 
32.5 13 76 0.26 48.195 
35 14 23 0.08 17.359 
37.5 15 7 0.02 6.204 
40 16 1 1.029 
42.5 17 1 1.182 
45 18 1 1.346 

TOTAL 28 765 100.00 	3 976.282 

* 	DSH (u.b.) : Diameter at Stump Height (under bark) 
** 	Approximate values 
*** Distribution by species of sample stems: 

Jack pine: 217 60.28% 
Black spruce: 141 39.16% 
Balsam fir: 2 0.56% 

360 100.00% 

21. WORK METHOD 

24 6.67 
82 22.78 
84 23.33 
72 20.00 
48 13.33 
28 7.78 
13 3.61 

6 1.67 
2 0.55 
1 0.28 

360 	100.00 

To accurately assess the quantity of wood residues produced, the 
sawmill was cornpletely cleaned and freed of ail wood residues at the start and 
the end of the test. 

Lumber production was measured in m3 by counting the number of 
boards produced according to their actual size; board lengths varied from 183 to 
488 cm, thicknesses varied from 2.5 to 10 cm and widths from 7.5 to 25.5 cm. 



Chips produced by the "Scierie Parent Inc." sawmill are carried by 

train to the International Paper Company plant at La Tuque. Chips were 

weighed and sampied upon their arrivai at La Tuque. The moisture content of 

chips was determined after oven-drying at 105°C to constant weight. Their 
specific weight and basai density were aiso calculated. 

The bark and sawdust were weighed upon loading into trucks and 

samples were coilected to determine their moisture content after oven-drying at 

105°C to constant weight. A final category of residues, namely stem ends, 
branches and sa forth abandoned at wood pile sites in the sawmill yard, was 

r'educed into chips and inciuded in the chips category. 

22. RESULTS 

A total of 75 005 boards, measuring 1 599.18 m 
3  in actual volume, 

were produced from the initiai volume of 3 976 m3. Thus, the actual product 
volume represented 40.22 percent of the initial volume. The total quantities of 
chips, sawdust and bark produced in processing the intitial volume of 3 976 m3 
are listed in Table 3. 

Table 3: 	Total wet and oven-dry weights and moisture content of process 

re si dues. 

Weight 	Moisture content 
(kg) 	 (%) 

Wet 	Oven-dry 

Chips 	1 563 859.5 	884 007.9 	76.91 

Bark 	295 560.8 	153 576.4 	92.45 

Sawdust 	82 077.5 	49 757.9 	64.95 

Total 1 941 497.8 1 087 342.2 
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3 Table 3 shows that the processing of 3 976 m of wood, piied in the 

sawmill yard, generates about 2 000 tonnes of wet residues. These residues 

comprise mainly chips (81%), with far lesser quantities of bark (15%) and sawdust 

(4%). Thus, wood processing at the "Scierie Parent Inc." sawmill gener'ates more 

residues (60%) than finished products (40%). It must, however, be pointed out 

that chips should preferabiy be considered a by-product and not residues, since 

they are currently sold to a paper miii for $6 per oven-dry ton. 

The specific weight, defined as the wet weight of chips divided by 

their volume, and the basal density, defined as the oven-dry weight divided by 

the volume, were also calculated. The specific weight of chips was found to be 

700.33 kg/m3 , while their basal density was 395.88 kglm3. 
The degree of accuracy in determining the moisture content was 

higher than 98 percent for chips and bark, and 97 percent for sawdust. To 

achieve this high accuracy, 95 bark, 76 sawdust and 32 chip samples would have 

to be collected (Table 4). 

Table 4: 	Number of samples required to determine certain physical 

parameters, according to the desired level of accuracy 

Probability Level 
4% 3% 2.5% 2% 

Actual nuntber 
of samples 

Specific weight 
of chips 6 9 15 21 33 144 

Basal density 
of chips 1 2 3 4 6 144 

Moisture content 
of chips 6 8 15 21 32 144 

Moisture content 
of sawdust 13 19 34 49 76 55 

Moisture content 
of bark 16 24 43 61 95 141 
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The degree 0f accuracy in determining the specific weight and 

basal density of chips was higher than 98 percent, requiring the collection 

0f 33 samples to determine specific weight and 6 samples to determine basal 

density. 

Table 4 indicates the number of samples needed to determine specific 

weight and basal density of chips and moisture content of chips, sawdust and 

bark according to various probability of error levels. 

From the determined specific weight of chips, the total volume 

of chips produced in processing was estimated at 2 233 m3. 

The combination of this volume and the actual volume of boards 

produced (1 599 m  3  ) represents the currently marketable volume of products 

produced by the sawmill (lumber and chips), namely 3 832 m3. The difference 

between this volume and the initial volume measured in the mill yard (3 976 

m  3  ) represents the volume lost in bark and sawdust as a resuit of processing, 

i.e. 144 m3 or 3.6 percent of the initial volume or 3.8 percent of the marketable 
volume. 

23. WEICHT 0F RESIDUES RELATED TO INITIAL VOLUME 

One of the basic goals of the study was to determine the quantities 

of residues generated by processing a given initial volume of trees measured 
in the mill yard. The preceding section enables such a determination. The 

resuits (Table 5) show that processing generates 393.3 kg of wet chips or 225.3 

kg of oven-dry chips, 20.6 kg of wet sawdust or 12.5 kg of oven-dry sawdust 

and, finally, 74.3 kg of green bark or 38.6 kg of oven-dry bark for each m3 
of tree-length wood in the mill yard. 

The results in Table 5 are expressed in terms of 1 m3, 1 cunit or 

1 ft3 in the sawmill yard and not in the forest. The reverse would have been 

preferable, but would have required much greater sampling in terms of time 

and space than was feasible within the limits of the contract. 



-12- 

Table 5: Quantity of residues generated by processing a given initial volume of wood 

3 
kg/m 

Wet weight 

T/cunit 
3 

pound/ft 

Average moisture 

content (%) 
3 

kg/m 

oven-dry veight 

* 
T/cunit 

3 
pound/ft 

Chips 393.3 1.23 24.55 76.91 222.3 0.69 13.88 

Bark 74.3 0.23 4.64 92.45 38.6 0.12 2.41 

Sawdust 20.6 0.06 1.29 64.95 12.5 0.04 0.78 

* 
Short ton(s) 	(2 000 pounds) 

3 
per 100 ft of roundwood. 

3. HARDWOOD SUPPLY POTENTIAL 

The Quebec Department of Lands and Forests financed a study 

entitled "Etude sur les possibilités d'alimentation en matière ligneuse feuillue 

d'une usine thermique à Parent" (Study on the potential for supplying o thermal 

power plant at Parent with hardwood species); prepard by the firm of Biais, 

McNeil, Lussier, Tremblay and Associates and published in March 1979, this 

study complements the one described in this report. Its authors conclude that it 

would be possible to supply a thermal power plant at Parent with hardwood 

species. Currently unused hardwood and mixed stands, within o 16 km radius of 

Parent, represent o volume of about 1 500 000 m3, assuming compiete tree 

recovery and excluding the very small proportion of saw and veneer timber. The 

dominant species are white birch and trembling aspen. The total calorific value 

of this wood potential has been estimated at 9.5 billion (1012)  BTUs. The authors 

of the study recommend a full-tree harvesting system and suggest the possibility 

of an integrated harvest of hardwoods and softwoods, the latter being currently 

harvested by tree-length method. In closing, the authors calculate that the 

annual harvest of about 71 000 m3 of hardwoods would deliver to the power plant 

37 500 tonnes of hardwood materials at o cost of $31.23 per tonne, including the cost 

of felling, skidding, chipping, road building, transportation (16 km), stumpage 

dues, maintaining o logging camp, supervision and administration. 

The complete report, written in French, may be obtained for consul-

tation by contacting the Quebec Department of Energy and FR.esources,  Forestry 

Directorate. 
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4. SUMMARY 0F PRINCIPAL RESULTS 

The following resuits indicate the average rounded values for the 

rnost significant parameters concerning the recovery 0f residues in the forest 

and at the sawmill. 

In the forest: 

Wet weight 0f logging residues: 57 329 kg/ha (51 148 pounds/acre) 

0ven-dry weight of logging residues: 37 175 kg/ha (33 167 pounds/acre) 

Cravimetric distribution of logging residues: 

- tree tops: 38% 

- broken stems: 21% 

- dead or diseased trees: 21% 

- branches: 191/o 

Number 0f residual trees: 325/ha (132/acre) 

Cross volume of residual trees: 6.15 m3/ha (88 ft3/acre) 

Number of stumps: 1 901/ha (769/acre) 

Cross volume of stumps: 2.03 m /ha (29.01 ft /acre) 

At the sawmill: 

Total initial volume: 3 976 m3 (140 411 ft3) 

Number of stems: 28 765 

Actual volume produced: 1 599 m3 (56 468 ft3) 

Total fresh volume of chips: 2 233 m3 (78 858 ft3) 

Specific weight of chips: 700.33 kg/m3 (43.72 pounds/ft3) 

Total wet weight of chips: 1 563 860 kg (3 447 722 pounds) 

Total oven-dry weight of chips: 884 088 kg (1 948 904 pounds) 

Total wet weight of bark: 295 561 kg (651 601 pounds) 

Total oven-dry weight of bark: 153 576 kg (338 577 pounds) 

Total wet weight of sawdust: 82 078 kg (180 951 pounds) 

Total oven-dry weight of sawdust: 49 758 kg (109 698 pounds) 
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Production of residues in processing and average moisture content: 

Chips: 393.3 kg/m3 (24.55 pounds/ft3) 77% 

Bark: 74.3 kq/rn3 (4.64 pounds/ft3) 92% 

Sawdust: 20.6 kg/m3 (1.29 pounds/ft3) 65% 



-15- 

CONCLUSIONS 

The preliminary study on the establishment at Parent of a thermal 

power plant fueled by surplus forest biomass, conducted by J. Gagné and 

Associates Ltd., indicated that 18 000 aven-dry metric tonnes of residues would be 

required annually to operate the plant. 

The results of this study indicate that logging residues alone 

represent 37 oven-dry metric tonnes (ODT) per hectare; an additional volume of 

roughly 3 ODT/ha is provided by residual stems and stumps rneasured above-

ground (about 8 m3/ha), bringing the total logging residues to 40 ODT/ha. It 

should be noted that the volume of residual stems is three tirnes that of the 

stumps measured above-ground. The recovery of logging residues from about 

486hectares annually could therefore meet the needs of the power plant. This 

area represents only a small portion of the annual logging operations by Scierie 

Parent Inc.'. By harvesting residual stems and the above-ground portion of 

stumps as well as logging residues, the required area could be reduced to 450 

hectares annually. 

Moreover, the quantity of wood preocessed in one week at the 

sawmill generates over 1 000 ODT of residues. Theoretically, the process 

residues generated in 18 weeks of sawmill operation would be sufficient to supply 

the thermal plant. 

The authors of the original report emphasize that although the degree 

of accuracy obtained in the portion of the study dealing with the sawmill is very 

satisfactory, the sarnpling of logging wastes should be expanded in order to 

achieve a comparable degree of accuracy. 
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