
Every log buyer and sawmill have to consider the
potential profit for a log before sawing, assuming the

mill wants to be profitable. The questions for each log
are:

• How much lumber will the log produce?
• What is the volume (or footage) in each grade 

of lumber?
• What will be the value of the lumber, using current 

lumber prices?
As an example: Consider a log that will produce 100

BF of lumber, with 40 BF being Select and Better,
worth $48; 30 BF being No. 1 Common, worth $21; 20
BF being No. 2 Common, worth $8; and 10 BF being
No. 3 Common, worth $2. The total value is $79.
Assuming that it will cost us $9 to saw the log (includ-
ing log and lumber handling), this log will produce $70
of gross profit. If we pay $50 for the log, then we will
make $20 net profit—a small amount, but it is at least
profitable. (In my view, a net profit of $35 for this log
would be more reasonable.)

Data of this sort means we can estimate profit, and a
reasonable price for a log. Further, we can evaluate the
sawyer and the mill personnel (if you are not the sole
operator) by checking the predicted and actual footage
and grade breakdown. 

Another option for using this kind of data is to deter-
mine if we want to saw that log in the first place, and
then if we actually want to saw it totally into lumber, or
perhaps make a tie (less sawing effort and time) or
landscape timber from a lower-quality core rather than
low-grade lumber.

HOW CAN I  DO THIS?
At this point, you may be wondering how we can devel-
op such estimates. Do you need x-ray vision or an MRI
machine? The answer is that we do not need that level
of sophistication, although it certainly would work.
Instead, what we have is a database that contains data
from sawing thousands of logs at a hundred or more
ordinary sawmills. This data set was collected by first
grading each log involved in the study using the com-

monly used U.S. Forest Service grading system. The
diameter and length were also measured and then the
scale was determined using International 1/4-inch and
Scribner scales. Finally, the log was sawn and the lum-
ber tallied and graded using the NHLA hardwood grad-
ing rules for green lumber.

USFS LOG GRADING
The U.S. Forest Service developed a log grading proce-
dure to separate logs into distinct value classes.
Although the best log is a veneer log and the worst log
is a cull log, there are three sawlog grades—No. 1, No.
2, and No. 3. To grade a log, the surface is divided into
four, equal-sized, non-overlapping quadrants (1/4 of the
circumference) that are full length. Each quadrant is
essentially graded as though it were flat and was a piece
of lumber. The log grade is based on the third-best face
(or one up from the worst face). If this face will yield
10/12 or 83% in a clear area(s), then it would grade FAS
and be counted as a No. 1 log. If the third-best face
graded as No. 1 Common (67% clear), then the log
grade is No. 2. And if the third-best face graded as No.
2 Common lumber (50% clear), then the log is a No. 3.
Log-grading classes are offered by various state forestry
organizations, at shows like the Ohio Paul Bunyan
Show, and even by YouTube videos. Practice makes
grading fast and accurate.

A publication is available at www.treesearch.fs.fed.us/
pubs/3948.

DATA EXAMPLE
The data, which includes 18 species and all three log
grades for each species, is presented in 54 tables at
www.treesearch.fs.fed.us/pubs/3947. Each table will
have a range of log diameters. To illustrate this, here is
the entry for an 18-inch-diameter, small-end, sugar
maple log, grades 1, 2, and 3.

Example: Suppose that you have an 18-inch-diame-
ter by 12-foot, No. 2 sugar maple log. You scale the log
as 170 BF International, gross; because it is a perfect
log, there is no deduction, meaning Net = Gross. (Scale
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N O R T H E R N R E D  O A K ( 1 8 - i n c h  d i a m e t e r )

Log Grade 1 2 3

Gross Scale, BF 7,330 6,995 1,330
Net Scale, BF 6,961 5,425 1,226
Overrun, % 8.7 4.5 -6.4
Total Lumber BF Sawn 7,570 5,671 1147

% SEL & Btr 47.3 30.1 10.0
% No. 1 C 27.3 30.4 25.3
% No. 2 C 15.4 22.5 32.0
% No. 3A C 8.3 12.3 13.3
% No. 3B C 1.7 4.7 19.4

Notes: Net log scale reflects deductions taken for rot, sweep, lightning cracks, scars, and other defects that affect lumber
recovery. Overrun is the actual lumber footage compared to the NET Scale footage. A mix of 4/4, 5/4, and 8/4 lumber 
was sawn. The typical saw was around 1/4-inch thick, so for each 1/32-inch-thinner saw, add approximately 3% to the 
total BF. Overrun can be recalculated using this increased total BF.

tables for a certain size log are widely available; make
sure to take deductions, as needed, to obtain net
footage). The predicted overrun is -7.1%, so we sub-
tract 7.1% to the scale footage (or multiply by 0.929)
to obtain the footage estimate of 158 BF. Then,
because our saw blade has a kerf of 3/16 inch, we add
6% to the estimate as well, giving 167 predicted BF
when sawing. Then we apply the various grade per-
centages to get 26 BF of SEL & Btr, 55 BF of No. 1
C, 41 BF of No. 2 C, 15 BF of No. 3A C, and 30 BF
of No. 3B C. If the lumber prices for sugar maple are
$1,200, $700, $400, $220, and $200 for each grade
respectively, then we will produce $31 of SEL & Btr,
$39 of No. 1 C, $16 of No. 2 C, $3 of No. 3A C, and
$6 of No. 3B C. The total lumber value from this log
is estimated to be $95. Obviously, no two logs are the
same, so these numbers are estimates. An individual

log can vary up or down, but this variation will aver-
age out as more logs are sawn.

COMPUTERIZAT ION
Even with the data set, it does take time to figure
out the final results. Then if lumber prices change,
the last calculation needs to be redone. On the other
hand, it would be easy to program a computer with
the basic data and make it easy for you to come up
with practical answers with little effort. Someday
there may even be an app for your phone!

Dan Yaussy of the USFS has also transcribed the
data set for some species into mathematical formulae,
further facilitating the computerization of the data. 

For red oak,
https://www.treesearch.fs.fed.us/pubs/15087

For black, chestnut and white oak,

S U G A R  M A P L E ( 1 8 - i n c h  d i a m e t e r )

Log Grade 1 2 3

Gross Scale, BF 10,600 8,125 3,590
Net Scale, BF 10.220 7,672 3,194
Overrun, % -5.5 -7.1 -10.8
Total Lumber BF sawn 9,656 7,127 2,850

% SEL & Btr 40.6 15.3 9.1
% No. 1 C 25.0 33.1 23.8
% No. 2 C 15.7 24.6 29.8
% No. 3A C 6.0 9.1 16.3
% No. 3B C 12.7 17.9 21.0

Notes: Net log scale reflects deductions taken for rot, sweep, lightning cracks, scars, and other defects that affect lumber
recovery. Overrun is the actual lumber footage compared to the NET Scale footage. A mix of 4/4, 5/4, and 8/4 lumber 
was sawn. The typical saw was around 1/4-inch thick, so for each 1/32-inch-thinner saw, add approximately 3% to the 
total BF. Overrun can be recalculated using this increased total BF.








