


Table 9.--Production summary

Skidding Method

Item B Skidder . Horse . Tractor
Residue vol./acre-ft3 9n8 1,487 1,103
Product vol./acre-ft3 1,125 726 757
Post material-% total

product vol. 66 71 75
Man-days/acre 6.8 9.7 6.9

% of skidder 100 143 101
No. pcs/8 h day 168 125 112

% of skidder 100 74 67
Vol./8 h day-Cunit 7.95 6.21 5.05

% of skidder 100 78 64
Skidding Cost/cunit-$ 10.18 12.48 15.70

% of skidder 100 123 154

CONCLUSIONS

Residue Reduction

Table 9 summarizes the study data. Although the top of table 9 is related to
utilization standards rather than skidding methods, it shows the residue volumes that
resulted. Assuming that the post material would probably be logging slash on a
conventional harvest, at least 66 percent of the total products removed from the area
would have been slash. Or, through increased utilization the logging residues were
reduced to one-third or one-half times what might have been left. Logging residues
have been reduced further because of the treetops hauled from the logging site, much of
which became yard residues. Tables 2 and 4 show:

Initial Volume 36,754 (table 2)
Standing 15,674
Down 21,080

Volume removed 20,883 (table 4)
Products 12,208

Yard residue 8,675

lhe additional 8,675 ft° of material removed that was unsuited for solid wood products
represents 24 percent of the total initial volume or 42 percent of the total material
removed. The value of this material depends upon local markets. At the time * the
study the post market was very good. Some of the material classed as unusable was
used for small, electric-wire fenceposts and small, class 5 fenceposts. A large part
of the material was disposed of as free firewood. During periods of tight chip
supplies, the material could be chipped.

Effect of Skidding Variables

Based on the b, coefficient listed in table 6, the following observations can be
stated:

1. The rubber-tired skidder was underutilized. That is, the b, coefficient is the
same for both directions of travel, emptied out and loaded in. Also, the number of pieces
per turn had less effect on travel time in for the skidder than for either of the other
two skidding methods. The average number of pieces per turn for the skidder was 3 times
more than for the horse and almost equal to the number for tractor skidding.

2. The horse was utilized well because of the difference in b, coefficient for
time out (0.1 min) versus time in (0.6 mi~), per hundred feet of skidding distance.

There was no appreciable difference for steepness of skidding, except the upper portion
of unit 3, to permit any comparison of grade effect on skid time.

Capital Investment and Production Efficiency

An important part of this study was to determine the capital investment levels to
achieve different production levels. Az it turned out, there were only two different
levels of investment. Production levels, as measured by number of pieces skidded per
day or cubic volume skidded per day, varied considerably. Table 10 is derived from
table 8 and cost determinations in the appendix.

Table 10 shows:

For horse skidding,
60 percent of investment for skidder will produce
74 percent as many pieces per day or
78 percent of the daily volume for the skidder.

For the small farm tractor,
60 percent of investment for skidder will produce
67 percent as many picces per day, or
64 percent of the daily volume for the skidder.

Table 10.--Production and capital investment comparisons

Method
Skidder 2 Horse i Tractor

No. pieces/day 168 125 112
% of skidder i00 74 67
Cubic feet/day 795 621 505
% of skidder 100 78 64
Investment (dollars) 2,500 1,500 1,500
% of skidder 100 60 60
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It is apparent that. based on this case study, the capital invested for skidding horses
is more efficient than either of the other two skidding methods. Also, on a cost per
cubic volume skidded, the horse is more efficient than the farm tractor. Although it
is beyond the scope of this study, alternative uses for the tractor could very well
make it the better choice.

Land Management Implications

i. vLogging slash can be reduced considerably through logging procedures and
utilization standards that require removal of small roundwood products. In fact, the
slash disposal costs were minimal. Pile-and-burn along the road was the only slash
abatement work done.

2. For processing plants where this material can be used for pulp chips and fuel,
the yard residues can be utilized by machine-debarking the chips. Further studies on
utilization economics of this material are needed to more fully eva.uate the impact on
land management possibilities.

3. An economical system for operating in this type of stand--stagnant growing
stock size--would certainly help to get similar stands under management. The Rocky
Moun.ain area has considerable acreage in this condition.

Product Recovered

The product recovered is greatly dependent upon the piece diameter and length.
Bucking out rot reduced product options and values.

Slash volume studies in Engelmann spruce stands show a 50 percent product recovery
in saw log operations. This is in higher value material with normal utilization stand-
ards. Hence, it is apparent that a recovery of 12,208 ft3, or 33 percent of total
initial volume, is a reasonably good recovery in these stands perceived to be marginally
inoperable. When considering the yard residues, the total volume removed, 20,883 ft3,
amounts to 57 percent of the initial volume.
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APPENDIX
Operating Costs

The appendix shows how operating costs were determined. The machine costs have
been based on values of used machines, while the horses were considered as young horses.

The machines are smaller than might normally be available. Also, these machines,
while doing the job efficiently, were well past their normally depreciable life span.
Their replacement cost would certainly be much higher than the listed purchase price.
Yet, it is unlikely that a new machine would we used on this type of logging chance.
Hence, the :isted purchase price relates to the market values of the machines when the
study was undertaker.

The horses were priced at their current age value. It is assumed that this sort
of work would be limited to mature, vigorous arimals that bring high prices.

SKIDDER OPERATING COST
Model 15 Garrett Tree Farmer (1965)
Purchase Price $2,500

Useful Life 5 years

Depreciation  $500/yr with zero resale.
$55.56/month @ 9 month/yr
$2.65/day @ 21 days/month $2.65

Interest, Insurance, and Tax = 10% AAI

$1,250 x 10% = $125.00 = 70¢/day .70

Tires = $500/year = 265/day 2.65
Maintenance & Repair = $550/year = $2.91/day 2.91
Operator @ 8.00/hour = $72.00/day 72.00
Total Daily Cost $80.91

19

HORSE OPERATING COST

Purchase price $750/horse, $1,500.00

Useful Life 4 years

Depreciation = $375/yr = §
Upkeep 1 horse

426/6 month working

180/6 month nonwork
Shoes = $96/yr - 51
Harness = $250/yr =
Vet Service = $159/

Tax, Interest, Insurance =

$740 x 10% = 40¢

Teamster $8.00/hr

John Deere 420-23.5 hp 1956
$1,500 resale value

Useful life 5 years.

Depreciation $300/yr = $1.59/d

1.98/day

$606/yr
$3.21/day
¢/day
$1.32/day

yr or $200/2 horses

AAT x 10%

Total Daily Cost

TRACTOR OPERATING COST

ay

Interest, Insurance, and Tax AAI x 10%

$750 x 10% = $75.00
Maintenance & Repair

$600/yr
fuel

erator

Total Daily Cost

$1.

6.
1.
2.
1.

98

42
02
64
06

.40

64.00

$77.

52

.59

.40




Host, John, and Jovce Schlieter.
1975. Low-cost harvesting systems for intensive utilization in small-
stem lodgepole pine stands. USDA For. Serv. Res. Pap. INT-201,
20 p. Intermountain Forest and Range Experiment Station, Ogden,
Utah 84401,

Three different skidding methods--small rubber-tired skidder, horse,
small tracked tractor--were compared in an overmature lodgepole pine
stand in Montana.

KEYWORDS: timber harvesting, log skidding, lodgepole pine utilization.

Host, John, and Joyce Schlieter.
1973, Low=-cost harvesting systems for intensive utilization in small-
stem lodgepole pine stands. USDA For. Serv. Res. Pap. INT- 201,
20 p. Intermountain Forest and Range Experiment Station, Ogden,
Utah s4401.

Three different skidding methods--small rubber-tired skidder, horse,
small tracked tractor--were cc.ap. red in an overmature lodgepole pine
stand in Montana.

KEYWORDS: timber harvesting, log skidding, lodgepole pine utilization.

a)




