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WHAT UNIT OF MEASURE IS MOST 
COMMONLY USED TO MANAGE FORESTS??

 Answer:  A Board Foot But why?



 Volume of standing timber
 Value of standing timber
 Volume growth or loss of 

trees/forests over time
 Volume of defect in trees
 Cost of logging and other forest 

management activit ies
 Quantity and price of sell ing 

logs
 Tax on sell ing logs
 Volume of lumber.  

WHY USE A BOARD FOOT?

The board foot is the primary unit of measure for:



WHY USE A BOARD FOOT?



• Home depot sells a 2 in. x 4 in. x 8 ft  Premium #2 Grade Fir Dimensional Lumber 
for $3.82 per board.  Based upon the measurements above, a 2”x4”x8’ board 
contains 5.333 bf.  - Talley

• $3.82 / 5.333 bf = 71.629 cents per board feet.

• Standard Commercial units are in 1,000 bf or MBF

• 1,000 bf x  $0.71629 =  $716.29/MBF

• Therefore, Home Depot is selling 8ft 2x4s for $716.29/MBF



A 2 in. x 6 in. x 16 ft. #2 Premium Grade Fir Dimensional Lumber board
 has 16bf per board for $16.42 per board.  This extends to $1,026.25 per MBF

A 2 in. x 6 in. x 16 ft. Construction Common Redwood Board for, the answer is 
$36.88 per board.  The board is the same size but the price per MBF is $2,305.00 
per MBF!

Fir vs. Redwood Value



LOG RULES

The USFS has developed industry standards that allows 
three Log Rules:

1. The Internat ional  1/4- Inch Rule .   Th is  is  another  standard Forest  
Serv ice rule ,  which probably  g ives a  c loser  lumber-volume 
est imate than other  log rules  in  common use.   Th is rule  
measures logs to  the nearest  5 board feet .   As  the name impl ies,  
i t  a l lows for  a  saw ker f  of  one-four th  inch.   I t  is  a  rule  based on a  
formula appl ied to  each 4- foot  sect ion of  the log and assumes a 
taper of  one-half  inch in  each 4 feet .   For  pract ica l  purposes,  the 
scal ing cy l inder  becomes a par t  of  a  cone (a  f rustrum) wi th  a  
taper of  2 inches in  16 feet .   Th is  rule  general ly  resul ts  in  a  log 
scale  re lat ively  c lose to lumber ta l ly  when logs are  sawed in  a  
reasonably ef f ic ient  mi l l .   

2 . The Smal ian Cubic  Volume Rule .   Th is  rule  uses the Smal ian 
Formula,  which is  an equat ion for  f inding the volume of  the 
frustum of  a  paraboloid.   I t  can be shown general ly  in  the form:

 A = Large-end cross -sect ion area ( f t2)  
 a   = Smal l -end cross -sect ion area ( f t2)  
 L   = Log Length ( f t )



LOG RULES (CONT.)

3. The Scribner Decimal C Rule.  
This rule rounds contents to 
the nearest 10 board feet.  
For example:  Logs that 
according to the Scribner 
rule have volumes between 
136 and 145 board feet are 
rounded to 140 board feet 
and shown as 14.

This rule is a diagram rule based 
on diagrams of circles.  These 
diagrams show in cross section 
the number of 1-inch boards the 
small end of a log wil l  produce 
under assumed conditions.



LOG RULES (CONT.)

The Scribner Decimal C Rule.  

The “Decimal C Rule” means the estimated log volume is 
rounded to the nearest 100bf.

Example:
Logs that according to the Scribner rule have volumes between 
146 and 155 board feet are rounded to 150 board feet and 
recorded as 15.



SCRIBNER VOLUME OF A LOG

Big



LOG SCALING



WHAT IS DEFECT?

Types of defect:
• Bark seams
• Breaks and 

splits
• Burls
• Cat Faces
• Heart Checks
• Weather hecks
• Frost Cracks
• Crook
• Crotch
• Fire Scars
• Large knots
• Knot Clusters
• Rotten Knots
• Metal

• Lightning Scars
• Massed Pitch
• Pitch Seams
• Pitch Spangles
• Pitch Rings
• Stump Pull
• Shake
• Conk Rot
• Heart Rot
• Stump Rot
• Sap Rot
• Twist
• Worms & Bugs

Defect is measured in a log using 4 types of methods
1. Diameter deduction methods
2. Squared defect methods
3. Pie-Cut methods
4. Length deduction methods



LOG SCALING (CONT. )

Weight scaling Ramp scaling



SAWMILLS



SAWMILLS

Big Creek Lumber Sawmill
Note the slabs coming off a gangsaw allow the recovery of a usable board



TIMBER CRUISING

How many logs and how many boards are in these trees???



TIMBER CRUISING (CONT. )

How do I measure every tree in the forest???



TIMBER CRUISING (CONT. )

Big



TIMBER CRUISING (CONT. )

Scribner Vol. = (17.53508L – 0.59242L2 – 22.50365) + (3.02988 – 
0.02302L2 – 4.34381L)D + (0.51593L –0.02035L2 –0.01969)D2
~Where L= Number of 16 foot logs, D = DBH



FOREST INVENTORY

Example CFI Inventory data from CalPoly Swanton Pacific 



FOREST INVENTORY (CONT. )



SELLING TIMBER



STUMPAGE SALE vs DELIVERED LOG SALE



STUMPAGE VALUE



CALCULATING STUMPAGE VALUES

Let’s look at an appraisal for a federal stumpage sale



YIELD TAXES

Big



YIELD TAXES (CONT. )

Big



YIELD TAXES (CONT. )

Big



QUESTIONS?
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