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CHAPTER 80 - OTHER FORMS OF MEASUREMENT

85 -  Sample Scaling.

85.1 - Introduction.  Sample scaling and sample weight scaling of loads of logs have proved to be accurate and to be more economical in Region 2 than 100 percent scaling of all logs.  Sample scaling should be employed in all cases where an accurate volume can be determined by sampling less than the total sale volume.  In all cases the load of logs, rather than individual logs, shall be the sampling unit.  Approved sampling methods are described below.

85.3 - Factors to Consider.

Determining Size of Sample.  In all sample scaling where the product (log) is measured by the piece, such as sawlogs, stud logs, and poles, sale analysis has shown that a reasonable value for the acceptable error is + 4 percent at 95 percent probability, on sales more than 1 MM.  On sales 1 MM and less, the reasonable value for the acceptable error is + 5 percent at 95 percent probability.

Sale Size
Error
Probability
Over 1 MM
4%
95%
1 MM and less
5%
95%
The acceptable error is the maximum relative error each party is willing to accept; that is, the difference between a sample estimate of total sale value and the value that would result from 100 percent log scaling divided by estimated total sale value.  Therefore, the error represents the tolerance built into the sampling framework.

All sample load frequencies should be calculated at + 4 percent or + 5 percent, and based on value.  Calculate the CV from experienced data for the beginning CV of a new sale.  A minimum of 20 scaled loads from an adjacent sale of similar timber should be used if available.

The number of sample loads required for a given sale is calculated by the following formula for sample load scaling and for sample weight scaling:

n = 4(CV)2 / (E2 + 4(CV)2)
                              N' 
Where:  n = number of sample loads
CV = coefficient of variation in percent
E = allowable sampling error (4% or 5%)
N' = total number of truck loads in the  sale.
(The value of N' in the formula is determined by dividing the estimated total sale volume by experienced average net volume per truck load for the type and size of trucks used in the area.)

Local data based on a minimum of 20 scaled loads from an adjacent sale of similar timber may be used if available.  In the "Sample Load" column, the CV is the percent variation of the average load value, and it should be used for calculating number of loads needed for sample load scaling.  In the "Sample Weight" column the CV is the percent variation in the ratio of value to pounds, and it should be used when calculating the number of loads needed for sample weight scaling.

An example of determining CV by bid value by means 

of these formulas follows:

Value of Live timber taken from A5 of contract.

Value of Dead timber taken from A5 of contract.

Convert volume per load to value per load.

	
	Total
	
	
	Total
	

	
	 Value/Load
	
	
	 Value/Load
	

	Loads
	(X)
	  (X)2
	 Loads
	(X)
	(X)2

	1
	$59.77
	$3,572.45
	11
	$102.87
	$10,583.24

	2
	$95.04
	$9,032.60
	12
	$93.29
	$8,703.02

	3
	$84.72
	$7,177.48
	13
	$108.70
	$11,815.69

	4
	$74.63
	$5,569.64
	14
	$125.11
	$15,652.51

	5
	$88.68
	$7,864.14
	15
	$114.80
	$13,179.04

	
	
	
	
	
	

	10
	$125.11
	$15,652.51
	20
	$102.95
	$10,598.70

	Totals
	$887.04
	$84,486.90
	Totals
	$1,081.23
	$118,138.11

	
	
	
	
	$887.04
	$84,486.90

	
	
	Sum X
	= $1,968.27
	Sum X2
	$202,625.01


Standard Deviation:
             /                                                 /
SD=     /Sum X2 - (Sum X)2     =       / 202,625.01 - (1,968.27) 2
         \/                        n                   \/                              20
                          n - 1                                                   19
        /
      /  202,625.01 - 3,874,086.79                                                         
   \/                                20                            /
                                                              =   /   202,625.01 - 193,704.34
                         19                                     \/                      19
       /                                                                         
      /    8,920.67                                      /
   \/         19                                    =     /   469.51            =  $21.67
                                                           \/
CV =               SD                  x  100   =  21.67   =    22.02%
          Average Value/Load                     98.41
Use of the formula and the table is illustrated in the examples below.

Example #1.  Calculate the number of sample loads for sample load scaling a sale volume of 5,870 MBF ponderosa pine where logging practice is to haul long logs averaging 5,285 bd. ft. net scale per load.

N' = 5,870 or 1,111 truck loads

        5,285

CV  = 22%

n  =  4(22)2  /  (42  + (4(22)2 / 1,1111))

n  =  1,936  /  (16 + 1.7426)

n  =    1,936  
        17.7426

n  =  109 sample loads

Example #2.  Calculate the number of sample weighed loads to be scaled under the same conditions as Example #1.

N' =  5,870  or 1,111 truck loads
         5,285
CV  =  11.5%
n  =  4(11.5)2 / (42 + (4(11.5)2 / 1,1111))
n  =  529   /  (16 + 0.4761)
n  =    529   
       16.4761
n  =  32 sample weighed loads to be scaled
In mixed species sales to be measured by sample load scaling, the values inserted in the formula should be proportioned to represent the total sale as illustrated in the following example:

Example #3.  Calculate the number of sample loads under the "sample load" system required for a sale of 6,230 MBF which is made up of 80 percent of volume of lodgepole pine and 20 percent Engelmann spruce and alpine fir, where average volume per load is 4,000 bd. ft. lodgepole pine and 5,000 bd. ft. per load for spruce-fir.

N' =                6,230 M                = 6,230 = 1,483
         (4,000 x 0.8) + (5,000 x 0.2)  4,200     loads
CV = (10 x 0.8)  + (13 x 0.2)  =  10.6
n  = 4(10.6)2 / (42 + (4(10.6)2 / 1,483))
n  = 449 / (16 + 0.3028)
n  =    449   
       16.3028
n  =  27 sample loads
A coefficient of variation based on actual scaled samples should be calculated as soon as a representative sampling of all timber conditions, seasonal conditions,and loading practices is available.  At least 20 sample loads should be included in the calculation and the loads should represent at least one full logging season.  Road R-O-W timber which does not represent the stand conditions on the sale area should not be used to determine the sampling frequency.  Use this data   to recalculate size of total sample based on total sale volume.  If the recalculation indicates that a larger sample is needed, the sampling frequency shall be the recalculated rate.  No adjustment shall be made in the recalculated rate in order to compensate for initial under or over-sampling.

The examples shown are proper procedures for calculating sample load frequencies by hand.  The preferred method is to use the computer program SALS.  The computer program is available for field use which calculates estimated total timber sale volume or value, its standard error, and the 95 percent confidence level for double sampling (load and weight) and simple sampling (load only) from data taken from sample loads of logs.  It also gives the sample frequency for sampling error of two (2) through six (6) percent.

This program is also available for the HP 97.

Refer to 3P Log Scaling Handbook, FSH 2409.27, for recalculating sample frequencies scaled on the 3P method.

