INSIDE THE AUBURN ANALYZER

(a Lotus 1-2-3 template)


The Auburn Harvesting Analyzer is a template for Lotus 1-2-3 designed to simplify the estimation of logging cost.  Other systems than the one shown can be examined after a few changes to the spreadsheet.  The following paragraphs outline the principles behind the template, the assumptions involved, and how to effectively use the template.


The template is organized into five parts (Figure 1):

1) Stand & stock table,

2) General information,

3) Machine productivity,

4) Machine cost, and

5) System calculations.

STAND & STOCK TABLE


This is found in the upper left corner of the spreadsheet.  Enter the appropriate DBH range (either 1” or 2” classes can be used).  Then enter the appropriate trees/acre and cords/tree figures for each DBH class.

GENERAL INFORMATION


The spreadsheet allows the woods crew and the truck drivers to work different hours each day since this is a common practice in the woods.  The hours/day figure in the top left corner applies to the woods crew.  Days/week and weeks/year apply to everyone.  The truck hours/day is entered in the lower right corner of this section and indicates the number of hours the woodyard or receiving facility is open.


Tract size is the number of acres to be harvested.  Move time is the number of hours spent moving to the tract.  If this is done on Saturday or another non-working day but the crew is paid for it, then the figure should still be entered.


Home distance is the one-way miles from the tract to where the pickup spends the night.  If more than one truck is used, average the distance.


Support entries include the number of pickups with their average cost per mile and the number of saws with their purchase price.  A one-year life is assumed on the saws.  (In the example system, saws are used for felling oversize trees and cleaning up gate-delimbed wood at the deck).  Salaries for the foreman and other monthly overhead expenses can also be included in this section.


Entries are also provided for three classes of roads to be built.  The miles of each type of road and their cost per mile are entered.  A cell is also available for entry of the wood quota imposed upon the logger by the company.  If there is no quota, enter N/A.

MACHINE PRODUCTIVITY


The goal of this section is to provide estimates of potential productivity (cords/PMH) for each function.  The method of estimation will vary with the information available.  The preferred method is the use of production equations from statistically designed production studies.  Use of equations allows instant reflection of changes in other variables in the spreadsheet.  Values from tables can be used, but may need to be manually changed if the stand type changes drastically.  As a last resort, an estimate of productivity can be manually placed in the cell beside “Cords/PMH” for the function (the previous formula will be lost).


The example template uses equations for each function except hauling, which is based upon the miles traveled and average speed on each class of road.

Felling – (from Lanford and Sirois, 1983)

TPT = 0.110 + 0.29814*DBH*(TPA**-0.5) + 0.38674*(TPA**-0.5)/BA

where

TPT
= time per tree (minutes)



DBH
= diameter at breast height (inches)



TPA
= trees per acre



BA
= basal area (sq.ft.)

Skidding – (from Tufts, 1986)

TPC =  1.8083 + 0.00001391*(DIST)*(WT/HP) + 0.1875*(WT/HP)                                                                                                                                                                          

         -  0.0001471*(DIST)*(NB)*(VOL) 0.0009785*(WT/HP)*(NB)*(VOL) 

         + 0.000000829*(DIST)*(WT/HP)*(NB)*(VOL)

where

TPC
= time per cycle (minutes)



VOL
= average bunch volume (cu.ft. o.b.)



NB
= number of bunches / cycle



WT
= skidder weight (lb)



HP
= net flywheel horsepower



DIST
= average skidding distance (feet)



(This equation is subject to change.)

Loading – (unpublished equations from Auburn University)

TPT = -0.048 + 0.04971*(DBH)*ln(DBH) – 0.004852*(DBH**2)



(includes swinging and deck maintenance)

Trim time per load

pulpwood:
0.76 minutes





Sawtimber:
2.87 minutes

Tie-Down time per load:;
3.871 minutes

MACHINE COST


Fixed costs (machine payment and interest & taxes) are entered on a monthly cost basis.  Operating costs and labor are entered on an hourly basis.  Maximum utilization is the maximum attainable by the machine (or mechanical availability).  Number indicates how many machines are performing each function.

SYSTEM CALCULATIONS

Cords/PMH

from machine productivity section

Max % UT

from machine cost section

Cords/SMH (one) = Cords/PMH * Max % UT

Cords/SMH (all)   = Cords/SMH (one) * number

System Rate  = MINIMUM of (column of Cords/SMH (all) OR hourly equivalent of 

weekly quota)

New % UT = (System Rate) / (Cords/PMH) for each function

Fixed $/SMH = (Pmt + I&T) * number / (SMH/month)

Oper $/SMH = (F&L + M&R) * New % UT * number

Labor $/SMH = (1 + % fringe) * Labor $/hr * number

Total  = Fixed + Oper + Labor

Cost/Cord = (Total $/SMH) / (System Rate)

Support = (#pickups)*($/mi)*(2*miles home)*(5*(wks/yr)/12) + foreman + overhead



(wk/yr * day/wk * hr/day / 12) * (system rate)

Roads = (mi * $/mi) / (cords/acre * acres)

Moving = (hours * (fixed costs + labor costs)) / (cords/acre * acres)
