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SUMMARY

Objectives

1. To demonstrate the economic opportunities from implementing computer based process 
control techniques in eastern Canadian sawmills.

2. To conduct cost-benefit case studies which will assist eastern Canadian sawmills in 
determining the potential for installation of computer process control equipment.

Introduction

Sawmilling is a highly competitive industry where continuous improvements in efficiency 
are required to maintain international markets and sound profit levels. This need for 
efficiency improvements has recently been accelerated by increasing resource costs and/or 
decreasing resource size and quality.

The potential to achieve the necessary improvements has been facilitated by tremendous 
technological advances in computer analysis packages which can provide sawmill management, 
with detailed information to regulate operational methods and by computer process control 
equipment which can minimize operator decision making errors. This project was initiated 
to demonstrate the economic opportunities for improvement in lumber size control and lumber 
trimming by implementation of available process control techniques and equipment.

'Work Performed

Lumber samples were selected from each conversion machine in the case study .sawmill to 
.evaluate sawing accuracy. Forintek's Lumber Size Program(LSP) was used to calculate average 
lumber size, sawing variation and minimum target size for each rough green thickness and 
width produced by each-conversion machine. The economic benefits of reducing target 
sizes were estimated based upon a convçrsative 1 % improvement in lumber recovery for each 
0.8 mm decrease in average thickness recommended by the LSP program. Rough green lumber 
volume savings not recuperated in additional lumber volume was evaluated as pulp chips.

•To determine rough green lumber trimming efficiency, optimum length and grade of 4‘00 
sample boards was evaluated before trimming according to the National Lumber Grading Asso-
ciation surfaced green grade. Sample boards were reevaluated after trimming to determine 
frequency of trimming errors and resulting volume and value losses. Payback period and 
internal rate of return for installation of a trimmer optimizer was calculated based upon 
the product yield and value improvements possible at the case study sawmill.



Results and Conclusions

The case study mill had reasonably good sawing accuracy results, but typically produced 
rough green lumber with thicknesses and widths larger than necessary. The conservative 
estimate of the annual benefits of using the LSP as a quality control and management tool 
at this mill which produced 50,000 nominal m3/year (21 MMbf/year), was $120,100. The 
cost of obtaining and implementing this computer control tool would be minimal.

This case study also illustrated the high frequency of operator trimming errors which can 
occur and the magnitude of the economic losses which result. A sawmill which produces 
50,000 m3/year and overtrims or mistrims 32% of the lumber pieces, can achieve a reasonable 
internal rate of return (25.6%) and payback period (3.8 years) on a trimmer optimizer 
even during a period of severely depressed lumber prices. The investment potential in 
other eastern Canadian softwood sawmills will be largely dependent upon the frequency 
of trimming errors, lumber production and lumber prices.

Commercial Significance

As shown by the case study, a computer control tool such as Lumber Size Program (LSP) can 
generate significant product value improvements at minimal cost to mill management. The 
case study also illustrated a reasonable rate of return and payback period for the installa-
tion of a trimmer optimizer, even during severely depressed lumber prices. Such computer 
process control equipment, if adopted by the eastern Canadian sawmilling industry would 
result in increased profit levels, improved international competitiveness and reduced 
resource requirements.

Recommendations for Further Work

Further studies are required to establish the economic feasibility for installation of 
process control equipment at the headrig for optimum sawing pattern selection. Determina-
tion of lumber production levels which will enable an adequate payback period and internal 
rate of return needs to be evaluated also.

Forintek Publications

Computer Control of Softwood Sawmill Processes

Economic Benefits of Lumber Size Control - Presentation at the Ontario Lumber Manufacturing 
Association Annual Meeting.
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INTRODUCTION

Sawmilling is a highly competitive industry, where continuous improvements 
in efficiency are required to maintain international markets and sound 
profit levels. This need for efficiency improvements has recently been 
accelerated by increasing resource costs and/or decreasing resource size 
and quality.

The potential to achieve the necessary efficiency improvements has been 
facilitated by tremendous technological advances in computer analysis 
packages which can provide sawmill management with more detailed informa-
tion upon which to regulate operational methods and by computer process 
control equipment which can minimize operator decision making errors. 
Unfortunately, many sawmills have not been implementing this technology 
at the pace at which it has become available.

Sawing pattern selection, lumber size control and lumber trimming have 
been identified during our recent eastern Canadian softwood sawmill 
research and consulting activities as areas with considerable potential for 
improvement. This project was initiated to demonstrate the economic 
opportunities for improvement in these areas by implementation of available 
computer process control techniques and equipment.

EXPERIMENTAL PLAN 

Computer Analysis Development

Development of computer simulation and analysis capabilities was required 
to conduct the sawing pattern selection and lumber size control segments 
of this project. Discussions were held with Mr. D.W. Lewis of the U.S. 
Forest Products Laboratory and Mr. R. Nielson of Forintek's Western 
Laboratory to obtain information on the status and suitability of existing 
Best Opening Face (BOF) programs (Lewis, D.W., 1982) and Forintek's Lumber 
Size Program (LSP) (Piercy, C.W. and L.K. Campbell, 1983) for use in 
analysis of eastern Canadian softwood sawmills. Copies of both programs 
were obtained from Forintek's Western Laboratory and adapted for use on 
computer facilities available to the Eastern Laboratory. This involved 
converting the BOF program from Fortran IV language into Fortran V for 
use on Control Data Corp.'s IBM computer, which is used by the Eastern 
Laboratory on a contractual basis. It also involved development of in- 
house expertise for operating the LSP on the Eastern Laboratory's PDP-15-11 
computer.
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Case Study Sawmill Selection

To reduce the effect of variability between sawmills, a softwood sawmill was 
selected which was suitable for all 3 case studies proposed. This required that 
the sawmill have a headrig suitable for computer controls but lacking this 
equipment. Lumber production had to be representative of eastern Canadian 
softwood sawmill size for cost-benefit calculations and the conversion 
equipment used had to be categoric types common to dimension lumber 
producers.

A suitable sawmill was located and cooperation was secured for the use of 
its facilities to collect case study performance data for this project.
The equipment and layout of the case study mill is schematically depicted 
in Appendix I. Rough green lumber production was approximately 50,000 
nominal m3/year (21 MMbf/year).

Sawing Pattern Study

The sawlog resource processed by the sawmill was sampled by randomly 
selecting 220 logs from the chipper canter surge deck. Log length and 
inside-bark diameters were measured to accuracies of one cm and 0 . 1 cm, 
respectively.

These logs were then colour coded and processed in a normal manner intermixed 
with mill-run logs to determine lumber recovery. Rough green lumber 
yield was tallied on an individual log basis by nominal thickness, width 
and length.

The random sawlog sample provided the log volume distribution by diameter 
and length classes and the sawlog allocation between machines required 
to weight the lumber recoveries calculated for each size classification 
and processing line. However, in order to improve sample sizes in some 
of the diameter and length combinations, an additional 58 sample logs were 
selected with the specific diameters and lengths required and processed 
by the machines desired.

This lumber recovery information was collected to document current sawmill 
efficiency without computer selected or controlled sawing patterns. The 
intent was to use the BOF program to simulate optimum sawing patterns 
and lumber yield for each log diameter and length class, and to estimate 
the proportions which could be achieved with current operators and those 
possible with headrig computer controls. The potential benefits were to be 
weighted against the cost of the required process control system in the form 
of a cost-benefit analysis.
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Unfortunately, this portion of the project was cancelled following field 
data collection and compilation due to manpower shortages resulting from 
other contractual commitments. The lumber recovery data developed was not 
tabulated for presentation because project scope and detail changes prohi-
bited use of the BOF program for simulation of optimum performance. These 
are arsas where future manpower allocation and funding are required for 
completion of the initiated research.

Lumber Size Control Study

Independent lumber samples were selected from each conversion machine 
to evaluate sawing accuracy. Approximately 50 samples were taken of each 
nominal thickness and width category commonly produced by each machine.
Smaller samples were taken of seldomly produced sizes, according to the 
availability of sample pieces. Actual rough green thicknesses were 
measured to accuracies of 0.025 mm (0.001 in.) in 6 places along its length 
(three along each edge). Lumber widths were measured in 3 places.

Fonntek 's Lumber Size Program (Piercy, C.W. and L.K. Campbell, 1983) was
used to calculate average lumber size, sawing variation and minimum target
size for each rough green thickness and width produced by each conversion
machine. An allowance was included in the program for a maximum of 5% of
the pieces to be undersized and a fixed planer head allowance of 1 . 6  mm (0.063 in.)
was used. NLGA surfaced green and surfaced dry lumber sizes (Anon., 1978) were
used as the required market sizes. Recommended rough green target sizes
were determined by rounding the minimum target sizes calculated up to
the closest 1.6 mm (0.063 in.) increment, because many machines can be
set in only 1 . 6  mm increments.

The U.S. Forest Service National Sawmill Improvement Program has documented
that for each 0.8 mm (0.031 in.) of target set reduction, 1 to 3% more lumber yield
can generally be recovered from the same logs (Bois, P.J. and T.A. Peterson,
1980). The economic benefits of reducing target sizes at the case study 
mill were estimated based upon a conservative 1 % improvement in lumber 
recovery for each 0 . 8 mm decrease in the average thickness recommended 
by target thickness reductions. The rough green lumber volume savings not 
recuperated in additional lumber was evaluated as additional pulp chip 
production. This included all actual rough green lumber volume reductions 
as a result of reduced target width recommendations.

Additional rough green lumber production was assumed to have an average 
value of $62/nominal m3 ($145/Mbf-RG). The increase in pulp chip production 
was valued at $77/ovendry tonne ($70/ovendry ton). Product value losses 
due to planer shavings production decreases were valued at $6/ovendry 
tonne ($5/ovendry ton).

3



Lumber Trimming Study

To determine rough green lumber trimming efficiency in the case study 
sawmill, 400 sample lumber pieces were randomly selected from the lumber 
landing table before the Canadian trimmer. The optimum length and grade 
which each piece should be trimmed to was determined by M. Réal Rhéaume,
Inspector for l'Association des Manufacturiers de Bois de Sciage du 
Québec (AMBSQ). Lumber was graded according to the expected National 
Lumber Grading Association surfaced green grade (Anon., 1978) which the 
rough green piece would produce after dressing.

Sample lumber pieces were subsequently reintroduced amongst mill-run 
lumber for trimming. Following trimming, each piece was re-evaluated to 
determine the volume, grade and value of the lumber pieces actually 
produced. The frequency of trimming errors and the volume and value 
losses which resulted were evaluated.

The product yield and value improvements possible by a trimmer optimizer 
were estimated. Payback period and internal rate of return for the required 
equipment investment were calculated using a computer program (Harpole, G.B. 1978).

RESULTS AND DISCUSSION 

Lumber Size Control

Sawing Accuracy

Table 1 presents the Lumber Size Program (LSP) sawing accuracy results
for the case study sawmill. Sawing deviation and sawing variation are presented
by the nominal lumber size Settings for each machine.

Sawing accuracy can be evaluated by comparing the sawing variation statistics 
in Table 1 with the sawing variations considered attainable for various equipment 
types by the U.S. Forest Service (Appendix II). As a rule of thumb, the Lumber 
Size Program (Piercy, C.W. and L.K. Campbell, 1983) reports that a combined 
sawing variation of 0.4 mm or less denotes excellent sawing performance, while 
variation of 2.5 mm or greater denotes very poor control of the sawing process. 
Such comparisons of the case study mill data illustrates that sawing accuracy 
by all machines was reasonable.

The within-board, between-board and combined sawing deviation information 
provides insight into the causes of sawing variation. High between-board 
deviation can indicate machine setting problems, while high within-board sawing 
deviation may be saw or chipper head problems, or unmatched saw or knife rim 
speeds and material feed speeds.

Tables 2 and 3 present the LSP rough green lumber shape analysis for each lumber 
size and source. Appendix III portrays the basic lumber shapes refered to.
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Table 1

Rough Green Lumber Sawing Accuracy

Nominal
Lumber
Size
(mm)

Sawing Deviation (mm)
Within Between Combined 
Boards Boards

Sawing
Variation

(mm)

Lumber Thickness

Twin-Band Resaw

25 0.5 0.3 0 . 6 1 . 0

51 0.7 0.4 0 . 8 1.3

Bull Edger

51 0 .2 0.3

Lumber Width

0.4 0.7

Chipper Canter

51 0.4 0 .2 0.4 0.7
76 0.5 0.5 0.7 1 . 2

102 0.3 0.4 0.5 0.8
152 0.5 0.5 0.7 1 . 1
203 0 . 6 1 . 1 1.3 2 . 1

Chipper Edger

76 0 . 6 0.5 0. 8 1.3
102 0.7 0. 8 1 . 1 1 . 8
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Table 2

Rough Green Lumber Thickness Shape Analysis

Lumber Nominal Lumber Shape (% of pieces )
Source Thickness

(mm)
Uniform Tapered Snake Snipped

leading tailing 
end end

Flared
leading tailing 
end end

Twin-Band Resaw

Against linebar 25 60 0 0 0 0 10 30
Between Saws 25 64 0 2 9 13 12 0
Residual 25 63 0 6 5 20 6 0

Against Linebar 51 30 0 17 9 9 22 13
Between Saws 51 56 8 4 4 8 12 8

Bull Edger 51 100 0 0 0 0 0 0

Planing Mill Twin-Band Resaw

Against Linebar 25 20 20 10 40 10 0 0
Residual 25 40 20 10 0 10 20 0
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Table 3

Rough Green Lumber Width Shape Analysis

Lumber
Source

Nominal
Thickness

(mm)

Lumber Shape (% of pieces)
Uniform Tapered Snake Sniped

leading tailing 
end end

Flared
leading tailing 
end end

Chipper Canter 51 84 0 0 8 4 4 0
76 48 0 9 26 0 3 14

102 71 0 3 6 3 9 8
152 42 10 4 12 2 8 22
203 30 10 10 25 2 0 23

Chipper Edger 76 15 10 12 43 10 0 10
102 18 6 9 40 3 3 21
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Like sawing deviation data, the lumber shape analysis provides millwrights and 
saw filers with information to assist them in identifying means to improve 
sawing accuracy. When the LSP is used as part of daily quality control pro-
cedures, these analyses can also help to detect and correct critical changes 
in lumber sizes and sawing variation before serious losses in lumber recovery 
and/or grade recovery occur. The sawing deviation and lumber shape analyses 
are Presented for the case study mill, which has reasonable sawing variation, 
simply to illustrate the analyses and results provided by the Lumber Size 
Program.

Target Size Reductions

Figure 1 depicts the components which enter into the calculation of optimum 
rough green target sizes. The optimum target size is the minimum size which 
can be sawn without causing excessive undersizing in marketed lumber. This is 
calculated by adding a planing allowance, shrinkage allowance and sawing 
variation to the required finished market size.

Table 4 presents the optimum rough green target sizes calculated by the LSP for 
each machine setting at the case study mill. These targets are based upon a 
fixed planer head allowance of 1.6 mm (0.063 in.), the sawing variation data 
presented in Table 1 and two different shrinkage allowances.

I'̂r'cf̂'t sizes were calculated using the NLGA surfaced green lumber sizes 
(Anon., 1978) and no shrinkage allowance, plus the NLGA surfaced dry lumber 
sizes and a shrinkage allowance of 7.5%. The larger of the two calculated 
rough green target sizes is presented in Table 4 to allow the production of 
either surfaced green or surfaced dry lumber.

The LSP calculated optimum target sizes have been rounded up to the closest 
1 . 6  mm increment to more accurately portray the setting accuracy of most 
equipment. Comparison of the recommended target sizes with the average rough 
green sizes produced (Table 4) indicates potential for reduction of lumber 
thickness and width settings at each machine.

Reducing rough green lumber thicknesses can increase lumber recovery by 
allowing the production of longer, wider and/or thicker lumber, plus the 
occasional additional piece of lumber, as illustrated in Figure 2. It also 
increases the value of the by-products produced. By reducing the difference 
between rough green thicknesses and dressed market thicknesses, planer shavings 
Proc3uction is decreased. As a result, the production of higher valued pulp 
chips is increased.

Table 5 conservatively estimates the benefits of the recommended rough green 
lumber thickness reductions. It shows that lumber production could increase 
by approximately $43,000/year, which represents a 1.4% improvement in lumber 
recovery. Total product value improvements are estimated at $61,900/year, 
an improvement of approximately $1.25/nominal m3-lumber ($2.95/Mbf).
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Figure 1 .

The components of a target size.*

‘Source: Piercy, C.W. and L.K. Campbell, 1983. Lumber size program 
User s manual. Forintek Canada Corp., Vancouver, B.C.
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Table 4

Rough Green Lumber Average Sizes and Target Recommendations

Nominal
Lumber
Size
(mm)

Average Optimum 
Rough Green Rough Green 

Size Target* 
(mm) (mm)

Recommended 
Rough Green 
Target* 
(mm)

Lumber Thickness

Twin-Band Resaw

25 25.1 22.4 23.8
51 50.3 42.6 42.9

Bull Edger

25 44.1 42.0

Lumber Width

42.9

Chipper Canter

51 51.4 48.1** 50.8**
76 79.3 73.7*** 77.8***

102 103.1 93.9 95.3
152 153.1 146.4 147.7
203 204.3 194.2 195.3

Chipper Edger

76 78.0 73.7 77.8
102 100.4 94.9 95.3

* Target sizes sufficient to allow production of either surfaced green or 
surfaced dry lumber

** Cant size is targeted to allow resawing into 2 pieces of 25 mm lumber
*** Cant size is targeted to allow resawing into 3 pieces of 25 mm lumber
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Figure 2.

Elimination of «oversizing» or the reduction of 
lumber thickness improve lumber recovery.*

*Source : Piercy, C.W. and L.K. Campbell, 1983. 
User's manual. Forintek Canada Corp.,

Lumber size program 
Vancouver, B.C.
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Table 5

Benefits of Reducing Rough Green Lumber Target Thicknesses

Nominal
Lumber

Thickness
(mm)

Lumber
Production
Increase
($/year)

Pulp Chip 
Production 
Increase 
($/year)

Planer Shavings 
Production 
Decrease 
($/year)

Total
Product Value 
Improvement 
($/year)

Twin-Band Resaw

25 9,800 10,400 1 , 2 0 0 19,000

51 negligible negligible negligible negligible

Bull Edger

51 33,500 11,500 2 , 1 0 0 42,900

Total 43,300 21,900 3,300 61,900
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Table 6

Benefits of Reducing Rough Green Lumber Target Widths

Nominal
Lumber
Width
(mm)

Pulp Chip 
Production 
Increase 
($/year)

Planer Shavings 
Production 
Decrease 
($/year)

Total
Product Value 
Improvement 

($/year)

Chipper Canter

51
76

102
152
203

negligible
5,200

45,900
8,600
2,300

negligible
400

3,600
700
200

negligible
4,800

42,300
7,900
2 , 1 0 0

Chipper Edger

76
102

negligible
1 , 2 0 0

negligible
100

negligible
1 , 1 0 0

Total 63,200 5,000 58,200
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The benefits of reduced lumber width and cant targets were assumed to be 
restricted to increased pulp chip production (Table 6 ). This is because 
sawlog fibre savings due to reduced lumber widths do not accumulate in the same 
manner as fibre savings due to reduced lumber thicknesses. When sawing patterns 
are similar to what is illustrated in Figure 2, lumber recovery improvements 
resulting from reduced lumber widths would normally be minimual. Nevertheless, 
the potential for lumber width reductions was substantial enough to enable an 
estimated $58,200/year improvement in by-product value (Table 6).

In summary, the total potential for improvement of product value recovery at 
the case study mill by reducing rough green target sizes was $1 2 0,100/year.
This represents a total product value improvement of $2.42/nominal m3-lumber 
($5.72/Mbf) or 2.4%.

Lumber Trimming

Frequency of Trimming Errors

Approximately 32.0% of the rough green lumber pieces were incorrectly trimmed 
ky the Canadian trimmer at the case study mill. Most of these trimming errors 
were overtrimming which resulted in reduced lumber volume recovery, although 
a small proportion were mistrimming which reduced lumber grade recovery 
(Table 7). Undertrimming was not considered to be a serious rough green 
trimming error because it could be corrected in the planing mill.

Trimming errors were largely the result of the trimmermen's lack of familiarity 
with lumber grade specifications. Lumber was commonly overtrimmed to eliminate 
wane which would not have affected the quality of the piece of lumber after 
dressing.

Lumber Volume and Value Losses

Lumber volume losses due to trimming errors are detailed by lumber size in 
Appendix III. The high frequency of trimming errors resulted in an average 
lumber volume recovery reduction of 4.9%.

Lumber grade recovery was also reduced by trimming errors. The 2.8% of lumber 
pieces downgraded represented 3.3% of the lumber volume produced. However, 
the effect of these grade reductions on the lumber grade distribution was 
minor, as illustrated in Appendix IV.

Appendix V presents the lumber value yield which could have been possible by 
optimum trimming of the sample lumber. Appendix VI presents actual lumber 
value yield from the sample. The green dressed lumber prices used to calculate 
these lumber values are presented in Appendix VII.
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Product value reductions due to trimming errors are summarized in Table 8 . 
The $322,000/year loss in lumber value yield is moderated somewhat by the 
$67,000 increase in pulp chip production, which results from the lumber 
volume recovery reductions. Therefore, the net product value loss as a 
result of trimming errors in the case study mill is estimated to be 
$255,000/year or about 4.8% of the potential total product value which could 
have been produced by optimum trimming.

Trimmer Optimizer Investment Analysis

Trimmer optimizers have been reported to be able to reduce overtrim to 
about 2% (Anon., 1983). Reduction of trimming errors at the case study mill 
would reduce product value losses by about 94% and reduce sawmill labour 
requirements by one person per shift. The total annual benefit of a trimmer 
optimizer has been estimated at $263,000 (Appendix VIII).

An investment analysis was performed to determine the payback period, 
internal rate of return and the sensitivity of the internal rate of return 
to lumber recovery improvements, lumber prices, fixed costs and facilities 
cost. The costs and assumptions used in the analysis are presented in 
Appendix VIII. The results are summarized in Table 9.

The estimated benefits of the trimmer optimizer would generate an internal 
rate of return of 25.6% on the $508,200 investment. The payback period 
would therefore be 3.8 years. This is a reasonable payback period for 
an investment of this magnitude, but not as good as many sawmills demand.

It is however important to note that the weighted average lumber price 
used in the case study was only $62/nominal m3 ($145/Mbf). Green dressed 
lumber prices have inflated approximately 50% since the depressed 1983 
lumber prices at the time of the study. Therefore, current lumber prices 
would improve the return on investment and payback period enormously.
The sensitivity of the return on investment to lumber prices is illustrated 
in Table 9.

There are a number of other factors which should also be considered in 
using this case study to reflect upon the potential for trimmer optimizer 
investment at other eastern Canadian softwood sawmills producing dimension 
lumber. Other sawmills may make considerably fewer trimming errors and 
therefore have less opportunity for lumber volume and grade revovery 
improvements. Larger sawmills would generally have better qualified trimmer- 
men. However, with larger production, a lower frequency of trimming errors 
would be necessary to yield the same annual potential for lumber value 
yield improvements. Therefore, in each case, trimmer optimizer benefits 
will be largely dependent upon the frequency of trimming errors, sawmill 
lumber production and lumber prices.

15



Table 7

Frequency of Trimming Errors

Number of Number of Number of Total
Sample Errors Reducing Errors Reducing Number

Lumber Pieces Lumber Volume Lumber Quality of Errors
(overtrimming) (mistrimming)

400 117

29.3%

1 1

2 .8%

128

32.0%

Table 8

Product Value Reductions due to Trimming Errors

Lumber

(%)

Value Losses 

($/year)

Resultant Pulp Chip 
Value Produced 

($/year)

Net Product 

($/year)

Value Loss 

(%)

5.6 322,000 67,000 255,000 4.8
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Table 9

Trimmer Optimizer Investment Analysis

Input Parameters ______________Internal Rate of Return
Input Parameters Input Parameters 

Reduced by As
20% 10% Estimated

(%)_________
Input Parameters 
Increased by 
10% 20%

Lumber Recovery Improvement 18.8 2 2 . 2 25.6 28.9 32.0

Lumber Prices 18.8 2 2 . 2 25.6 28.9 32.0

Fixed Costs 27.4 26.5 25.6 24.7 23.8

Facilities Costs 33.5 29.1 25.6 22.7 20.3

Payback Period 
on Facilities

3.8
years
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CONCLUSIONS

The case study of a softwood dimension lumber sawmill illustrated the 
capabilities of the Lumber Size Program (LSP) in calculating and 
evaluating lumber sawing accuracy and in determining optimum lumber 
thickness and width targets for each machine setting. It also illustrated 
the ability of the LSP to produce information helpful in identifying the 
causes and solutions to sawing accuracy problems, to allow further 
target size reductions and benefits.

The case mill had reasonably good sawing accuracy, but typically produced 
rough green lumber with thicknesses and widths larger than necessary.
The conservative estimate of the annual benefits of using the LSP as a 
quality control and management tool at the case study mill, which produced 
approximately 50,000 nominal m3/year (21 MMbf/year), was $120,100. The 
cost of obtaining and implementing this computer control tool would be 
minimal.

This case study also illustrated the high frequency of operator trimming 
errors which can occur and the magnitude of the economic losses which 
result. A sawmill which produces 50,000 m3/year and overtrims or mistrims 
32% of the lumber pieces, can achieve a reasonable internal rate of return 
(25.6%) and payback period (3.8 years) on a trimmer optimizer, even during 
a period of severely depressed lumber prices. The investment potential in 
other eastern Canadian softwood sawmills will be largely dependent upon the 
frequency of trimming errors, lumber production and lumber prices.
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Appendix I Sawmill Layout

Légend
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2 -

3 -
4 -
5 -
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7 -
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10 -  

11 -  
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O  -  

O  -

Tanguay knuckle-boom loader 
Multiple-tree slasher 
Ring debarker (18 in.)
Ring debarker (18 in.)
Ring debarker (14 in.)
Chipper canter 
Chipper edger 
Twin-band resaw 
Bull edger
Canadian lumber trimmer
Manual lumber sorting green chain
Chipper
Labourer
Operator
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Appendix II

Machine Attainable Sawing Variations*

Primary Breakdown Secondary Breakdown

Machine Description Attainable 
Sawing Variation 
(in.) (mm)

Machine Description Attainable 
Sawing Variation
(in.) (wm )

Band Headrig 

Circular Headrig

0.06250

0.09375

1.6

2.4

Gang Edger 
(single arbor)

0.06250 1.6

Circ. Hdrg/ver. Edger 0.09375 2.4
Gang Edger 
(double arbor)

0.06250 1.6

Band Hdrg/slab Chip. 0.06250 1.6 Band linebar 0.06250 1.6

Circ. Hdrg/slab Chip. 0.09375 2.4 Circular linebar 0.09375 2.4

Twin band 0.06250 1.6 Horizontal band 0.06250 1.6

Quad band/slab Chip. 0.06250 1.6 Horizontal circular 0.09375 2.4

Twin band/slab Chip. 0.06250 1.6. Sash band 0.06250 1.6

Quad band/slab Chip. 0.06250 1.6 Vertical band

Sash gang (whole log) 0.06250 1.6
splitter 0.06250 1.6

Two-saw Scragg 0.09375 2.4
2 or 3 saw edger 0.1250 3.2

Four-saw Scragg 0.09375 2.4

Chip-(and)-saw (type) 0.09375 2.4

Chipper-canter 0.09375 2.4

*Source: Anon., 1979. Sawmill Improvement Program. Instructions for conducting
a sawmill study. Part III. Process control. Appendix II. U.S. Forest 
Service. State and Private Forestry.
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Appendix III

Lumber Volume Losses due to Trimming Errors

Nominal
Lumber
Size
(mm)

Optimum 
Lumber 
Volume 

(m3 )

Actual
Lumber
Volume

(m3)

Volume 

(m3 )

Losses

(%)

51 x 76 0.150 0.136 0.014 9.3

51 x 102 3.660 3.483 0.177 4.8

51 x 152 1.786 1.698 0.088 4.9

51 x 203 0.497 0.478 0.019 3.8

25 x 76 0.889 0.847 0.042 4.7

25 x 102 0.134 0.124 0 . 0 1 0 7.5

25 x 152 0.009 0.009 - -

Total 7.125 6.775 0.350 —

Average - - - 4.9
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Appendix IV

Lumber Grade Recovery Reductions due to Trimming Errors

Lumber Volume Distribution by Grade (%)

51-mm Lumber 25-mm Lumber
No. 1 & 2 No. 3 Stud Economy Utility & Better Economy

Potential 
Lumber Grade 
Recovery

54.8 9.3 19.8 1 . 6 14.4 0 . 1

Actual
Lumber Grade 
Recovery

54.3 9.2 18.9 3.1 14.3 0 . 2
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Appendix V

Potential Lumber Value Yield by Optimum Trimming

Nominal
Lumber
Size
(mm)

Lumber Value 

51-mm Lumber

Yield ($)

25-mm Lumber Total
No. 1 & 2 No. 3 Stud Economy Utility & Better Economy

51 x 76 12.74 0.85 2.31 - — _ 15.90

51 x 102 272.41 18.58 140.70 5.26 - - 436.95

51 x 152 146.87 36.96 24.79 2.45 - - 211.07

51 x 203 52.90 10.42 - - - - 63.32

25 x 76 - - - - 91.36 0.72 92.08

25 x 102 - - - - 12.45 - 12.45

25 x 152 - - - 1.26 - 1.26

Total 484.92 66.81 167.80 7.71 105.07 0.72 833.03
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Appendix VI

Actual Lumber Value Yield

Nominal
Lumber Lumber Value Yield ($)
Size
(mm)

51-mm Lumber 25-mm Lumber TotalNo. 1 & 2 No. 3 Stud Economy Utility & Better Economy

51 x 76 11.44 0.85 2.09 _
14.38

51 x 102 261.93 15.84 130.60 6.96 - - 415.33

51 x 152 134.65 38.35 19.64 4.83 - - 197.47

51 x 203 48.64 7.36 - 3.05 - - 59.05

25 x 76 - - - - 87.44 0.36 87.80

25 x 102 - - - - 10.69 0.72 11.41

25 x 152
- - 1.26 - 1.26

Total 456.66 62.40 152.33 14.84 99.39 1.08 786.70
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Appendix VII

Green Dressed Lumber Prices

Nominal
Lumber
Size
(mm)

Green

51-mm

Dressed

Lumber

Lumber Prices ($/nominal m3)

25-mm Lumber
No. 1 & 2 No. 3 Stud Economy Utility & Better Economy

51 x 76 1 1 0 90 93 _

51 x 102 123 109 117 72 - -

51 x 152 123 98 136 68 - -

51 x 203 136 97 - 69 - -

25 x 76 - - - - 104 76

25 x 102 - - - - 93 76

25 x 152 “ - - 133 -
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Appendix VIII

Benefits, Costsand Assumptions Used in Trimmer Optimizer Investment Analysis

Benefits

Increased lumber volume and grade recovery x $322,000/year = 

Decrease in pulp chip production ~  x $67,000/year =

Net Product Value Increase

Labour savings

Total Annual Benefit

($/year)

302.000 

- 63,000

239.000 

+ 24,000

263.000

Cost Estimates and Assumptions

Capital cost*: trimmer optimizer, scanner frame, software ($295,000 U.S.)
multiple dropsaw trimmer ($75,000 U.S.)
IBM PC data base ($10,000 U.S.)
Total: $380,000 U.S. x 1.21 = $459,800 Canadian

Installation cost*: $40,000 U.S. x 1.21 = $48,400 Canadian

Interest rate: 15%/year

Equipment depreciation: straight line depreciation over a 10 year life
with a residual salvage value of 1 0% of original cost.

Contingency fund: 10% of capital cost and installation cost applied to
first year only.

Selling expense for additional lumber production: 7% of gross sales value

Tax rate: 35%

Investment tax credit of 7% applied during first year

Minimum acceptable rate of return (after taxes) was assumed to be 14%.

♦Source: Tinsley, B. March 13, 1984. Personal communication. AccuRay Corp.,
Columbus, Ohio.
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