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SUMMARY

The hardwood forests in eastern Canada have been steadily depleted 

of high-grade sawlogs, thereby seriously eroding the prospects for 

continued growth and prosperity in the hardwood sawmilling industry.

New processing and marketing strategies must be adopted to ensure maximum 

utilization of the available timber.

One possible option to increase the product value recovery from the 

resource is to manufacture high value end products from present solid wood 

sawmill residues. Much material in the form of slabs, edgings and trim ends 

could be well-suited for furniture dimension stock where the finished sizes 

are less of a limiting factor.

Two different mill types were selected to assess the potential solid 

wood products available from sawmill residues. The first mill had an 

overhead-dogging scragg headsaw and combination edger processing low quality, 

mixed hardwood bolts. The sawmill and residue studies revealed that the 

gross bolt volume was converted into 52% pallet lumber and cants and 29% 

slabs and edgings, of which 13% was identified as suitable for squares 

and flatstock. When the combined value of the square, flatstock and 

residual pulp chips was compared with pulp chips and firewood, the value 

on a thousand board feet mill tally basis of the three products was $53.50 

versus $34.45 for chips only and $15.67 for firewood only. This represented 

an increase in value of 243% over chips and 534% over firewood.
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The second mill was a conventional hardwr ;'{ sawmill with a 

double-cutting band headsaw processing hard maple (Acer saccharum Marsh.) 

logs. In this sawmill, the gross log volume was converted into 

57% grade lumber, railway ties and cants and 29% slabs, edc s and trim 

ends, of which 22% was suitable for squares, flatstock and specialty items. 

Similarly, the combined value of the squares, flatstock, specialty stock 

and residual pulp chips on a per thousand board feet mill tally basis was 

$102.80 versus $29.17 for pulp chips only and $15.92 for firewood only.

This represented an increase of 352% over pulp chips and 646% over firewood.

A fiber audit was conducted in conjunction with the sawmill and residue 

studies at the conventional hardwood sawmill to better evaluate the type 

and quantity of residues generated by a sawmill. On an oven-dry basis, 

debarking residues accounted for approximately 24% of the total input 

weight (16% bark and 8% wood fiber). Excluding bark, the wood fiber 

breakdown was approximately 57% mill product, 20% pulp chips, 14% sawdust 

and 9% debarking fiber.

To produce furniture dimension stock from sawmill residues, a mill 

would require some initial capital investment for sawmill expansion, 

processing equipment and minor modifications in sawmill layout. A cursory 

cost-benefit analysis for adding a rough-end residue mill to the conventional 

hardwood sawmill showed a before tax net profit of $28,800 per year on 

an initial capital investment of $170,000. The resulting 16.9% return 

on investment appears to warrant a more in-depth feasibility and 

marketing study to determine if such an operation can be a viable business 

venture.
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CONCLUSIONS AND RECOMMENDATIONS

The sawmill residue and fiber audit studies clearly demonstrated that 

approximately one-third of the gross log volume (excluding bark) remains in 

the form of solid-wood residues for a hardwood sawmill. The potential yield 

in squares and flatstock from these residues varies with mill type and 

product mix, ranging from 13% by volume for a short log operation to 

22% for a conventional hardwood sawmill.

The residue product value of dimension stock (squares and flatstock) 

and residual pulp chips from a conventional hardwood sawmill was approximately 

six times the value for pulp chips only and three times the value for firewood 

only. The product value potential from residue is based on the price 

differential between the various primary products.

In establishing a rough-end residue mill, it is recommended that the 

necessary processing equipment be housed in a separate addition to the 

existing sawmill. Also, by converting the infeed system of the sawmill's 

edger to a chain hold-down system, the slabs could be edged in the sawmill, 

thereby reducing the equipment cost for the residue mill.

Based on a 16.9% return on investment before taxes, the option to 

salvage dimension stock from residues appears encouraging and supports 

recommendations for a more detailed feasibility and marketing study. 

Furthermore, the recovery of cut-to-size furniture components from sawmill 

residues could potentially earn the hardwood sawmilling industry in 

eastern Canada the equivalent of $25 million annually which represents 

72 MMbf of furniture grade lumber.
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BACKGROUND

The hardwood resource has changed dramatically over the last few 

decades. Our forests are the product of past utilization practices, where 

large diameter, high quality timber has been high-graded under single 

product utilization policies. As a result, the residual forest is much 

less attractive in terms of species composition, log quality and quantity.

As the demand for this high quality timber intensifies, may mills will be 

faced with the prospect of not being able to acquire sufficient quantities. 

Propelled by increasing wood costs, it is anticipated that utilization 

practices will continue to improve.

When transforming our forests into marketable products, the degree of 

utilization of timber is low. Only 40 to 60 percent of the log volume is 

converted into primary high-value products. The value of this residual 

fibre utilized in the form of firewood, charcoal and agricultural applications 

offers little more than the cost of disposal. The value of the residues as 

pulp chips or as a fuel for on-site energy generation represents a higher 

value but does not compare to that of primary products. Unfortunately, few 

sawmill operations are in the financial position to have a choice of how to 

utilize their residues to maximize this residual value.

It is important to understand that the high cost of the available resource 

has a significant effect on profitability. A recent economic analysis of a 

small-log mill showed that a 10 percent increase in lumber recovery produced 

a fourfold increase in profit compared to a corresponding percent increase 

in production. From this simple analysis, it was evident that any increase 

in recovery would not only better utilize the resource, but would also improve

2



the overall viability of our existing forest products industry. Therefore,

in these poor economic times coupled with critical wood shortages, sawmill 

and secondary plant residues must receive greater attention as a source of 

high-valued end products such as toys, novelties, woodenware, furniture 

squares and flatstock.

3



EXPERIMENTAL PLAN

Selection of Sawmills

Before the field work began, a survey of sawmills was conducted 

throughout the Ottawa region to identify mills willing to participate in 

the project. This study also provided an overview of the local industry 

as to the available resource, sawmill design, type of processing equipment 

and manufactured products.

Two different mill types were selected to assess the residues produced. 

The first mill had an overhead-dogging scragg headsaw and a combination 

edger processing low quality, mixed hardwood bolts into pallet lumber.

The second mill was a conventional hardwood sawmill with a double-cutting 

band headsaw sawing hard maple (Acer saccharum Marsh.) logs into N.H.L.A. 

grade lumber, 4" x 6" cants and 6 " x 8" and 7" x 9" railway ties.

In both sawmills, solid wood residue, in the form of slabs, edgings and 

trim ends was being chipped and sold to a pulp mill.

Collection of Data

The following data were recorded at each mill:

1. Species

2. Small and larges-end diameters

3. Actual log length

4. Number of clear faces or log grade

5. Scaleable defects

6. Depth of each saw cut and saw kerf

7. Actual dimensions of manufactured products

8. Potential products from each of the three types of residues.

4



Product Specifications

In evaluating the residue material, three potential products were 

considered, namely, furniture squares, furniture flatstock and specialty 

stock. The first two were identified from slabs and edgings and the third 

from small trim ends. The third product type was restricted to its rough 

dimensions only for such finished products as toys, novelties, etc. 

Specifications used were as follows:

1. Squares

a. Width and thickness: 1", 1 1/4”, 1 1/211 and up in 1/2” increments.

b. Length: 12" and up in 6" increments.

2. Flatstock (clear-two-sides)

a. Width: 1" and up in 1/2" increments.

b. Thickness: 1", 1 1/4", 1 1/2" and up in 1/2" increments.

c. Length: 12" and up in 6" increments,

3. Specialty Stock

a. Width: 3" and up in 1/2" increments

b. Thickness: 1", 1 1/4", 1 1/2" and up in 1/2" increments.

c. Length: 6" and up in 3" increments.

For each of the three types of products, the appropriate specifications 

were applied in the mill.
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Residue Volume Determination

In calculating the volume of solid wood residues produced, the cubic 

foot volume of each log was first determined using Smalian's formula.

The actual volume of manufactured products plus the calculated volume 

of sawdust was then subtracted from the known log volume to determine 

the volume of residues in the form of slabs, edgings and trim ends. 

Product Value Comparison from Residue

To determine the value of solid wood products produced from the 

residue, the price schedule shown in Appendix I was used. These prices 

were developed from a brief market survey of several companies producing 

squares and flatstock throughout eastern Canada and northeastern United 

States. The value of the residue as squares, flatstock and pulp chips 

was compared to the value of the residue as fuelwood only or pulp chips 

only.

Fiber Audit for Conventional Hardwood Sawmill

A fiber audit was conducted in conjunction with the residue study 

at the conventional hardwood sawmill to better evaluate the type and 

quantity of residues generated during the processing of logs to grade 

lumber, pallet cants and railway ties.

The fiber audit consisted of processing a known volume of logs in 

the mill (cleared of all prior products and residues) and recording 

the actual output in the form of lumber, cants, ties, debarking residues 

(bark and wood fiber), sawdust and chips. The bark, sawdust and chips 

were collected in bins and measured for cubic volume and green weight.
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Small samples of each were collected and returned to the laboratory 

for determination of moisture content, bulk density and specific gravity. 

The proportion of bark, wood fiber and sawdust was determined on an 

oven-dry weight basis by manual separation.

7



RESULTS AND DISCUSSION

Case Study I - Pallet Operation 

Bolt Quality

At the pallet operation, 183 mixed hardwood bolts were selected.

The bolt sample ranged between 5 and 16 inches in small-end diameter 

with an average diameter of 7.9 inches and an average length of 

49 inches.

The species distribution included 36% hard maple (Acer saccharum Marsh.), 

18% white ash (Fraxinus americana L.) and 5% yellow birch (Betula 

alleghaniensis Britton) and accounted for 60% of the study bolts. These 

three commercially important species represented a significant volume 

in the mill yard in terms of residue for high value-added products such as 

cut-to-length dimension components or squares for the furniture industry.

As these products require a higher bolt quality than pallet material, 

each bolt was evaluated for number of clear faces. For the entire bolt 

sample, the percentage of bolts with 3 clear faces and better was 19% 

with an average small-end diameter of 12.3 inches.

Sawmill Study

In addition to the residue study, a brief mill study was conducted 

to determine the conversion efficiency of the sawmill to convert bolts 

to pallet lumber. The results from this investigation are shown in 

Table 1.
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Table 1. Sawmill Efficiency

Number 
of Bolts

Total Bolt 
Volume 
(cf)

Gross
Scale
(bf)

Net
Scale
(bf)

Mill
Tallyl
(bf)

Percent 
Overrun2 

(%)

Percent
Recovery

(%)

183 300 1725 1635 1872 14 52

Based on pallet lumber.

Based on the Ontario Log Rule.

The percent overrun of 14% and the percent recovery of 52% indicated 

that the sawmill performed satisfactorily for a short-log operation as 

slightly more than half of the total gross bolt volume was converted 

into pallet lumber and small cants. The reasonable percent recovery 

achieved was due to the reduced taper in the short length bolts, low cull 

factor of 5% and excellent sawing accuracy. Although percent conversion 

was also 52%, a significant volume still existed that had the potential 

to produce high value end products.

Residue Study

The conversion results for the pallet operation study bolts 

are shown in Table 2.
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Table 2. Bolt Volume Conversion

Total Bolt Product Sawdust Residue
Volume Volume Volume Volume^
(cf ) (cf) (cf) (cf)

Actual Volume (cf) 300 156 56 88

Percent Conversion (%) 52 19 29

1Residue volume composed of slabs and edgings.

The volume of sawdust was calculated to be 19 percent while 

the volume of residues represented by slabs and edgings was 29 percent. 

Slightly less than one third of the total bolt volume was converted into 

potentially usable solid wood residue. Based solely on the available volume, 

this figure indicated a real opportunity for producing squares and 

flatstock according to the product specifications outlined earlier in 

the report.

The volumes of squares and flatstock obtained from this solid wood

residue (slabs and edgings) are shown in Table 3.

Table 3. Product Recovery from Residue

Product
Recovery

Residue
Volume
(cf)

Square
Volume
(bf)

Flatstock
Volume
(bf)

Total Product 
Volume 
(bf)

Product Volume 88 42 91 133

Percent Recovery (%) 4 9 13
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There was no specialty stock generated from the trim ends, since 

they were shorter than the 6-inch minimum length required. This was 

due to the company's 48-inch minimum bolt length specification being 

strictly adhered to by the woodlot cutters. In terms of percent recovery, 

13 percent of the residue could be converted into marketable products;

4 percent squares and 9 percent flatstock. The product volume recovery 

of 13 percent from the residue was limited by the short length of bolts 

and the small average bolt diameter of 7.9 inches.

In producing furniture components from residue, length of components 

is important to product value. The length distribution of squares and 

flatstock by size, thickness and volume are shown in Table 4.

Table 4. Square and Flatstock Length Distribution

Square and 
Flatstock Length 

(in

4/4 Square 
Volume 
(bf)

Percent
Volume

(%)

1-inch Flatstock 
Volume 
(bf)

Percent
Volume

(%)

12 6 14 4 4

18 5 12 5 5

24 11 26 25 28

36 9 22 35 39

48 11 26 22 24

All lengths 42 100 91 100
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From the 88 cubic feet (cf) of residue, 42 board feet (bf) of 

squares and 91 bf of flatstock were recovered. The squares and flatstock 

were almost entirely 1-inch in thickness. The high percentage of 1-inch 

components was the result of small bolt diameters, negligable taper and 

the production of 1-inch pallet lumber. Additionally, approximately 

85 percent of both the squares and flatstock ranged between 2 and 4 feet 

in length. These short lengths, when produced as cut-to-size products, 

would satisfy the needs of the furniture industry, where 60 percent of 

all components produced are less than 4 feet in length. Also, high 

production of the smaller component thicknesses is expected from a 

furniture company's salvage operation.

Product value was determined for the square and flatstock material 

by applying the price schedule in Appendix I to the data in Table 4.

A value comparison of squares, flatstock, firewood and pulp chips is 

shown in Table 5.

Table 5. Product Value Comparison from Residue

Product Firewood Chip Square and Square, Flatstock
Comparison Value"*- Value^ Flatstock Value and Residual Chip Value

Dollar
Recovery 29.33 64.49 100.15 156.52

Value per 
Mbf Mill 
Tally3

15.67 34.45 53.50 83.61

’''Based on 60 cf of solid wood per cord and $20.00 per cord for firewood.

2
Based on an oven-dry density of 32.0 lb/cf for mixed hardwoods and $45.80 
(net) per oven-dry ton of chips.

Based on nominal lumber and cant tally.
3
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The data presented in Table 5 reflects an actual dollar value and

a dollar value per thousand board feet (Mbf) mill tally. On a dollar 

value per Mbf mill tally basis, firewood was $15.67, pulp chips were 

$34.45 and the squares and flatstock together were valued at $53.50. 

Both the firewood and the pulp chips were based on the total volume of 

residue, while the squares and flatstock were based only on the volume 

of the recoverable products. Considering the remaining residue as 

pulp chips, the square, flatstock and residual chip value was $83.61. 

on a per Mbf mill tally basis. As a result, this combined value which 

reflects the total utilization of all residues, was worth 243 percent 

more than chips and 534 percent more than firewood. These value 

comparisons demonstrate the effect of the higher prices paid, for clear 

solid wood products such as squares and flatstock used by the furniture 

industry.

13



Case Study II - Hardwood Sawmill

Log Quality

At th conventional hardwood sawmill, 95 hard maple (Acer saccharum 

Marsh.) logs were selected. The log sample ranged between 8 and 16 inches 

in small-end diameter with an average small-end diameter of 11.2 inches.

The average log length was 13.4 feet.

The bush-run logs selected by the participating mill for the residue 

and fiber audit studies was of average quality only as confirmed by the log 

grade distribution. The log grade distribution for the study logs was 3%

F-l, 36% F-2, 56% F-3 and 5% F-4 or below grade. It was noted during the 

collection of data that log quality could have been improved by better 

bucking techniques. There were significant occurrences of variable brocnage, 

excessive sweep and crook and 17- and 18-foot log lengths. Log quality 

could have been better if logging crews had paid more attention to log 

length during the log bucking operation.

Sawmill Study

A brief sawmill study was conducted in conjunction with the residue 

and fiber audit studies to determine the conversion efficiency of this 

sawmill in producing grade lumber, cants and railway ties. The results 

of this study are shown in Table 6.
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Table 6. Sawmill Efficiency

Number 
of Logs

Total log 
Volume 
(cf)

Gross
Scale
(bf)

Net
Scale
(bf)

Mill 
Tally1 
(bf)

Percent
Overrun^

(%)

Percent
Recovery

(%)

95 1026 5539 4759 6260 32 51

‘''Based on grade lumber, cants and railway ties.

2
Based on the Ontario Log Rule.

The percent overrun of 32% and percent recovery of 51% indicated that 

the sawmill’s performance was quite good for a conventional hardwood operation 

sawing random length logs since slightly more than half of the total gross 

log volume was transformed into a manufactured product. In spite of a 

cull factor of 16% and excessive log lengths, the better than average 

percent recovery was due to thin slabbing by the double-cutting band 

headsaw, small kerf losses and superior edging and trimming practices.

Although percent conversion was 57%, there was a significant residual 

volume not converted into grade lumber, cants or railway ties.

Residue Study

The log conversion results for the conventional hardwood sawmill are 

shown in Table 7,
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Table 7. Log Volurae Conversion

Total Log 
Volume 
(cf )

Lumber, Cant 
and Tie Volume 

(cf)

Sawdust
Volume
(cf)

Residue
Volume-1-
(cf)

Actual Volume (cf) 1026 587 140 299

Percent
Conversion (%) 57 14 29

Residue volume composed of slabs, edgings and trim ends.

The calculated volume of sawdust was 14% while the volume of' residue 

represented by slabs, edgings and trim ends was 29%. Just under one third 

of the total log volume was not converted into a manufactured product, 

thereby indicating a significant potential for producing squares and 

flatstock. The volumes of squares and flatstock produced from this 

residue are shown in Table 8.
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Table 8. Product Recovery from Residue

Product
Recovery

Residue 
Volume 
(cf )

Square
Volume
(bf)

Flatstock
Volume
(bf)

Specialty
Volume
(bf)

Total Product 
Volume 
(bf)

Product Volume 299 497 263 32 792

Percent Recovery (%) - 14 7 1 22

From a total residue volume of 299 cf, the mill could recover 22% 

in the form of squares (14%), flatstock (7%) and specialty stock (1%). 

The small volume of residue salvaged as specialty stock was primarily 

from trim ends obtained from over length lumber (17- and 18-foot logs) 

and from boards trimmed to improve lumber grade.

In establishing residue product values, specialty stock volume was 

considered as furnish for pulp chips. The small quantity and cost of 

handling ruled out any potential for solid wood products. The value of 

the primary residue products (squares and flatstock) was based on the 

length distribution of the various component sizes and volumes shown in 

Table 9.
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Table 9. Square and Platstock Length Distribution

Square and Square Size (in.) Platstock Thickness (in.)
Flatstock Ail Ail
Length (in.) 1 1 1/4 1 1/2 2 Sizes 1 1 1/4 1 1/2 2 Thicknesses

12 351 73 . 108 11 2 . __ 13

18 36 84 5 - 125 34 25 - 1 60

24 43 70 4 1 118 44 6 - - 50

30 13 28 - - 41 8 18 1 - 27

36 19 51 2 1 73 21 52 - - 73

48 17 14 1 - 32 19 20 1 - 40

All
Lengths 163 320 12 2 497 137 123 2 1 263

Percent
(%) 33 65 2 . - 100 52 .47 1 - 100

Square and flatstock yield in board feet.

The high proportion of 1- and 1 1/4-inch thick material was the result 

of the sawmill's product mix of 4/4 and 5/4 grade lumber, combined with 

thin slabbing at the headsaw and good edging practices. Approximately 

53% of the squares and 72% of the flatstock were in lengths of 2 to 4 feet. 

These cut-to-size components for the most part would be suitable for the 

material requirements of the furniture industry.

Following the price schedule outlined in Appendix I, product values 

were calculated for squares and flatstock as shown in Table 10.
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Table 10. Product Value Comparison from Residue

Product
Comparison

Firewood
Value-*-

Chip
Value2

Square and 
Flatstock Value

Square, Flatstock 
and Residual Chip Value

Actual Dollar 
Recovery

99.67 182.61 501.24 643.54

Dollars 
per Mbf 

Mill Tally-*-
15.92 29.17 80.07 102.80

"''Based on 60 cf of solid wood per cord and $20.00 per cord for firewood.

Based on an oven-dry density of 34.9 lbs per cf for hard maple and 
$35,00 per oven-dry ton of chips.

3
Based on nominal lumber, cant and railway tie mill tally.

The product value comparison presents an actual dollar value and a 

dollar value per Mbf mill tally. On a dollar value per Mbf mill tally 

basis, firewood was $15.92, pulp chips were $29.17 and the squares and 

flatstock together were valued at $80.07. Both the firewood and the 

pulp chips were based on the total volume of residue, while the square 

and flatstock was based on the volume of recoverable products. Considering 

the remaining residue as pulp chips, the square, flatstock and residual 

chip value was $102.80 on a per Mbf mill tally basis. As a result, this 

combined value, reflecting the total utilization of all residues, was 

worth 352 percent more than chips and 645 percent more than firewood.
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Fiber Audit of a Conventional Hardwood Sawmill

Debarking and Sawdust Residue

The debarking residues (bark and wood fiber) and the sawdust were 

transfered to a common storage bin on the same conveyor system. Combined, 

the study residue had a green volume of 1041.1 cubic feet (cf), and a 

green bulk density of 23.94 Ib/cf at a moisture content of 66.7%. The 

calculated oven-dry weight of residue was approximately 14,951 lbs.

Based on oven-dry weights, the residue samples revealed a composition 

of 46% bark (6,878 lbs.), 21% wood fiber (3,140 lbs.), and 33% sawdust 

(4,933 lbs.). The sawdust residue concurred with that calculated on 

the basis of saw kerf, and the length and depth of each cut.

Mill Product Tally

The volume of product produced in relation to the foregoing residues 

was 521.7 cf, nominal dimension (lumber, cants and railway ties).

Conversion to actual dimensions gave a total green volume of 587.2 cf.

With an average basic density of 34.9 lb/cf (samples), the calculated 

oven-dry weight of product was 20,493 lbs.

Log Volume

The green volume of the study logs was calculated at 1026.2 cf, 

using Smalian's formula (Appendix II) and the average inside bark diameters 

and actual log length. At basic density of 34.9 lb/cf, oven-dry weight 

was 35,814 lbs.

20



Pulp Chip Residue

The chip residue was collected separately, but unfortunately the 

weigh scales were partially frozen at the time of the study and no reliable 

weights could be obtained. The oven-dry weight of chips was therefore 

established by deduction. Given the total log weight (inside bark), a chip 

weight of 7,248 lbs was obtained by subtracting the weight of wood, fiber 

from debarking, the weight of sawdust and the weight of mill product. This 

chip weight, equivalent to 0.58 oven-dry tons (ODT) per Mbf product tally, 

compared favourably with the long-term mill records of 0.59 ODT/Mbf.

The fiber audit results for the sawmill are summarized in Table 11 

on a unit log volume and unit mill tally basis.

Table 11. Fiber Audit of a Conventional Hardwood Sawmill

Units of 
Measurement

Debarking Residues 
Bark Wood Total

Sawdust
Residue

Chips
Residue

Mill
Tally

Green lb/cf1 11.1 5.2 16.3 8.1 12.0 33.7

Oven-dry lb/cf1 6.7 3.1 9.8 4.8 7.1 19.9

Green lb/Mbf2 1816 853 2669 1334 1959 5543

Oven-dry lb/Mbf2 1099 502 1601 788 1157 3274

Percent of oven-dry 
total input weight 16.1 7.5 23.6 11.5 17.1 47.8

Percent of oven-dry 
log weight - 8.8 - 13.8 20.2 57.2

’''Based on actual log volume.

Based on nominal mill tally.
2
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For this mill, the bark residue represented 16.1% and the total 

debarking residue 23.6% of the oven-dry total input weight (oven-dry 

bark and log weight). Similarly, the wood fiber of the debarking 

residue represented 8.8%, the sawdust residue 13.8%, the chip residue 

20.2% and the mill tally 57.2% of the oven-dry log weight, or approximately 

6% by volume more than the recovery of 51% based on nominal product 

dimensions (Table 6).
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Product Opportunities

Following is a list of products that could potentially be manufactured 

from semi-finished dimension stock recovered from sawmill residues:

Furniture dimension stock - squares and flatstock 

Laminated board and panel products - cutting boards 

Woodenware - kitchen and bathroom items 

Novelties and gift items 

Toys

Parquet flooring

There is no doubt that hardwood sawmilling residues have potential 

for high value end products. The key to successful implementation of the 

various product options will depend entirely on the costs of processing 

and handling and marketing such products.
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Required Equipment and Modifications to Process Residues

To produce squares and flatstock from sawmill residues, a mill 

would require some initial capital investment for sawmill expansion, 

processing equipment and minor modifications in mill design.

Rather than totally redesign the sawmill layout, the required 

processing equipment for a small rough-end residue mill could be housed 

in an addition to the sawmill. Transfer chains would be installed to 

reroute slabs, edgings and trim ends to the residue mill, thereby 

minimizing disruption of existing sawmill operations.

To process the slab residue into dimension stock, it is necessary 

to first obtain a straight edge. A vertical resaw could be used to 

process the slabs, but considering the cost of this equipment, it would 

be far more practical to modify the infeed system of the sawmill's edger. 

A chain hold-down infeed, such as the one illustrated in Figure 1, is 

being used to produce squares from live-sawn, 4-foot flitches and thick 

slabs. With minor modifications, this system could be adapted to 

efficiently process selected slabs at a substantial saving in equipment 

cost for a rough-end residue mill.

24



Figure 1. A gang edger's chain hold-down infeed.

Once the slabs have been edged, all suitable residues including 

edgings and trim ends can be further processed by a variable-set, salvage 

rip saw and a cross-cut saw. Residue mill waste would be returned by 

conveyor to the chipper and the cut-to-size dimension stock would be 

sorted, stacked and, if necessary, end-coated in preparation for kiln- 

drying or shipment. It is anticipated that a staff of four would be 

sufficient to conduct all residue processing operations.

Since the potential residue products would be high value items, 

special attention must be given to quality control at each stage of the 

cut-up operation. In the long term, It would be better to reject 

unacceptable components than risk losing customer orders.

25



4
<. -

Cost-Benefit Analysis

The capital investment for the addition of a residue mill will depend 

on the size and type of sawmill, the amount of available floor space, the 

selected residue product options, quality of material and equipment, etc.

In view of these variables and the diverse nature of the hardwood sawmilling 

industry, any generalization regarding costs would be inappropriate. On 

the other hand, a cost—benefit analysis with respect to this particular 

study would be useful in assessing the potential for residue products in 

other hardwood mills.

The total estimated costs and revenues on a simplified level for the 

conventional hardwood sawmill are shown in Table 12.
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Table 12. Costs and Revenues to Process Residue

Building and Equipment Costs

Building $ 50,000

Transfer chains and conveyors $ 75,000

Modification to edger infeed system $ 20,000

Variable set, salvage rip saw $ 20,000

Cross-cut saw $ 5,000

Total equipment cost $170,000

B . Total Cost Per Day

Equipment depreciation (10% x $170,000 4- 240 working days) $ 71

Interest (15% x $170,000 4- 240 working days) $107 

Direct labour cost (4 men x $7.00/hr x 8 hr/day) $224 

Indirect labour cost ($224/day x 25%) $ 56 

Drying and extra handling cost ($175/Mbf x 2 Mbf/day) $350 

Lost chip cost (2 Mbf/day x $35/ODT) $102 

Marketing cost $ 70 

Miscellaneous cost (end-coating, insurance, etc.) $ 20

Total cost per day $1,000

C. Total Revenue Per Day

Total revenue per day ($80/Mbf^ x 14 Mbf/day) $1,120

D. Net Profit Per Day

Total revenue per day - total cost per day ($1,120 - 1,000) $120

1
See Table 10
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Based on an initial capital investment of $170,000 and a net profit 

of $28,800 per year before taxes, the return on investment is 16.9%.

In this respect, prospects for a rough-end mill to salvage dimension 

stock from the sawmill residues are encouraging. However, a more in-depth 

feasibility and marketing study should be conducted to determine if such 

an operation can be a viable business venture.
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Appendix I - Price Schedule for Kiln-Dried 
Squares and Flatstock1

Square and 
Flatstock 
Length (in.)

Square 

1 1 1/4

Size (in.) 

1 1/2 2

Flatstock Thickness 

1 1 1/4 1 1/2

(in.)

2

12 3502 450 600 800 800 825 850 875

18 400 550 650 850 825 850 875 950

24 450 600 700 900 850 900 925 1,025

30 500 650 750 950 850 900 950 1,050

36 550 700 800 1,000 875 925 975 1,100

48 650 800 900 1,100 900 950 1,000 1,200

^Clear-two-sides (C2S) , random width. 

2
Dollars per thousand board feet.
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Appendix II - Various Formulae

1. Percent Cull Factor
gross log scale (bf) - net log scale (bf) 

gross log scale (bf)
- x 100

2. Percent Overrun/Underrun mill tally (nominal bf) - net log scale (bf) 
net log scale (bf)

3. Gross Log Volume (Smalian's formula):

basal area (d) + basal area (D) , ,
V = --------------- ----------------  x L (nominal)

4. Percent Recovery =
mill tally (nominal bf) 

gross log volume (cf) x 12 cf
x 100
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