
AN ABSTRACT OF THE PAPER OF

DENNIS JOHN STIRLER for the. degree of MASTER OF FORESTRY

in FOREST ENGINEERING presented on

TITLE: A METHOD OF SELECTION OF CABLE HARVESTING MACHINES FOR, VERMO1T

Abstract Approved:
'1

I,

/

L-/
There is much interest in the State of Vermont in cabl.e har-

vesting. Since there are no time studies available for cable

harvesting with various machines in Vermont, it is necessary o

arrive at production and cost levels by a different method.

The method chosen for this paper is made up of four parts.

In the first part a decision table is used to decide which machine

or machines best meet the requirements of the Green Mountain

National Forest in Vermont. Second, using the (S,W) program for

the HP 9830 desktop calculator, the payloads are found for each

machine for a representative profile. Third, using this payload

in combination with individual machine characteristics, a. theortical

production per day is calculated for each machine. Fourth, yarding

costs are constructed for a given set of conditions and this is

combined with the production per day to arrive at a cost per MBF

for each machine.

In this paper the method for arriving at theoretical production



and thus cost per MBF, is compared against an actual study done

with a Smith Timbermaster in Newfoundland. The cost from the

model was $27.82 as compared to $28.35 per MBF from the study.

Using this method the machines found most suitable for

conditions in Vermont that were specified were: 1) Ecologger II,

2) Rosedale Timbermaster, 3) Thunderbird, 4) Smith Timbermaster,

and 5) Igland-Jones Trailer Alp. Payloads for a given profile

were calculated for each machine. Using these payloads and

individual characteristics, a theoretical daily production was

calculated for each machine. Each machine was then costed out

for situations when a skidder: l)is required, 2) is not required

to clear the landing. Both situations were then calculated twice:

using 16% (taxes, interest and insurance) and using 20% (taxes,

interest and insurance);- The results show the inter-relationships

between payload, production, initial costs, other costs, and

the final cost per MBF.

Since under present conditions the initial cost may be as

important to a purchaser as cost per MBF at the landing, this study

allows the people on the Green Mountain National Forest a chance

to estimate what they will be loosing or gaining by buying a

particular machine.
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A METHOD OF SELECTION OF CABLE

HARVESTING MACHINES FOR VERMONT

INTRODUCTION

In the past two years there has been a large amount of interest

in the use of cable harvesting systems in the State of Vermont.

Initially this was brought about by many factors. Some of these

are: declining timber supply, decreasing tolerance forenviron-

mental disturbance, increasing logging costs, and increasing demands

on forests for lumber, fiber and fuel. This prompted the Vermont

Department of Forests, Parks and Recreation to contract with E.

Gerry Hawkes of Woodstock, Vermont, to research and write a book

entitled, Introduction to Cable Harvesting Systems for Small Timber.

Partial funding for this prdject was provided by the U.S. Forest

Service. This publication was prepared as part of the effort of

the Vermont Department of Forest, Parks and Recreation to upgrade

forest management through improved harvesting methods.

Within the past year the interest in cable harvesting in

Vermont has become very intense. This was brought about by the energy

crunch. The energy situation has had a two-fold impact. First, ft

has created a market for fuel wood and in turn an interest in

finding better methods of harvesting small wood.

Second, there is a great interest in reducing the amount of

fuel required to bring the timber out of the woods. In a study

done in Newfoundland by Colbert (1979), it was estimated that there

could be a savings in the amount of fuel used of between 5 to 1 and



10 to 1 by using cable systems instead of the conventional tractors

and skidders. (Presently, they are using 1 or 2 small tractors,

35 to 45 horsepower, to bunch with a medium skidder, 80 to 100

horsepower, for forwarding of distances of up to 1.5 miles.)

In February, 1979, the Advanced Logging Systems Group of

the U.S. Forest Service received a request from the Green Mountain

National Forest, Rutland, Vermont, for two students to study the

feasibility of advanced logging systems in the Green Mountain

National Forest. This paper will present a method to select a

machine for cable logging in Vermont.

This paper is divided into three parts. Part one is a

step-by-step explanation of the method used to make the selection

of a machine. Part two is the testing of the model used in the

selection process against a real situation. Part three is the actual

application of this method in selecting a machine to cable log in

Vermont.
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STUDY OBJECTIVES

Determine the class of cable machine which appears to have

application to the Green Mountain National Forest.

Determine the machine or machines that seem most suitable

to the Green Mountain National Forest.

Carry out an economic evaluation and comparison of cable

harvesting systems for the Green Mountain National Forest.

LITERATURE REVIEW

Most previous studies of production rates of skylines have

been done in the West (Curtis,. 1978, Hensel, 1977, Mann, 1979) and

have been done under only one set of conditions. However, Peters

and Kellogg (1978) did a summary of production data for the Trailer

Alp which may have potential in yarding of small timber. This is

a summary of work done in Norway, British Columbia and Oregon

(Fjalestad, 1975, Kramer, 1978, McMorland, 1978, Maxwell, 1975,

and Neilson, 1977). This paper does point out the difficulty

of transferring technology from one geographical location to

another.

Kramer (1978) looked at the performance of the Trailer

Alp Yarder in clearcutting northwest hardwoods. Studies have

been done in the northern hardwoods of West Virginia (Gibson and

Biller, 1975, Gochenour, et. al., 1978). Because of the experimental

nature of these last two studies, it would be hard to extract a

3



production equation that could be used in Vermont.

Perhaps the study that has terrain conditions closest to those

in Vermont is a study done by the Department of Forestry and

Agriculture, Newfoundland (Colbert, 1979). This study examined

the potential of several skyline machines in Newfoundland.

Mifflin and Lysons (1978) present a breakdown of yarding costs

and production elements for skyline yarding that allows a straight-

forward procedure for determining costs. Seabaugh and Yerkes (1979)

present a method of small yarder comparison similar to Mifflin and

Lysons (1978), but use "theoretical" data rather than time study

data.

Since time study data is not available for all machines that

will be examined in this paper, the method used by Seabaugh and

Yerkes (1979) was selected.

4



METHOD

The method of achieving the goals can be broken down into

four parts:

Use a decision table or matrix to decide what machine

best meets requirements of the Green Mountain National

Forest.

Use the Skyline Analysis Program (SAP) (Sessions, 1978)

or Multispan Skyline Analysis Program (MSAP) (Sessions, 1978)

designed for the Hewlett-Packard Model 9830 (HP 9830) desk

top computer to arrive at the payload for a representative

profile.

Use gross payload from (2), and individual machine character-

istics and size of logging corridor to arrive at a

"theoretical" production per day.

Construct yarding costs and combine this with the production

from (3) to arrive at a cost per MBF.

USE OF THE DECISION TABLE

A decision table is a tabular display of all known factors

considered significant in making a choice. The table provides an

opportunity to quantify the real factors which affect selection,

as well as to make a numerical comparison of the relationship between

the various pieces of equipment.

A decision table was selected as part of the selection. process
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because it allows for adjustment as conditions and policies change;

This method forces Green Mountain National Forest staff to decide

just what attributes they want in a machine. This method provides

documentation of the processes thatwere utilized in machine selection.

When the information used in the process changes, a re-evaluation can

be readily accomplished.

This procedure consists of the following steps:

Determine which factors are important in the selection, of

yarding equipment for a particular location. Gather infor-

mation that will allow determination of the relative

importance between these factors. At the same time, deter-

mine which factors absolutely must be met.

By use of the above "must" factors, determine which equipment

will befeasible for the location, i.e., if intermediate

supports are needed, machines such as running skylines will

not be feasib1e.

Perform a comparative rating on each of the feasible pieces

of equipment for each factor or group of factors considered

important.

Combine the data developed thus far in a decision table and

develop numerical rating for the machines.

5. Analyze results. Perform sensitivity tests on results.

6. Make selection.



Selection Of Key Factors For Cable Equipment

Key factors are anything that require a certain configuration

of machine or that are important in selecting skyline equipment.

For most applications, these factors can be segmented into five

groups: 1) physical; 2) economic; 3) environmental considerations;

4) management implications; and 5) safety. When it comes to rating

these factors, the factor as a whole can be rated or individual

elements can each be rated.

1. Physical Considerations:

A. Terrain--Terrain factors are slope, profile and drainage

location. Information on terrain factors for a given

area should be collected in the best method possible

since these will be the factors which most likely will

be "must" factors. Collecting data will entail the use

of topographic maps, aerial photos and personal knowledge

of the areas to be logged. Map profiles and, if

possible, ground profiles should be run. These profiles

should be used to determine the slope of the ground as

well as give a good idea of intermediate supports which

will be needed. Terrain factors may determine the

necessity of downhill, as well as uphill, logging. Util-

ization of photos and topographic maps make it possible

to estimate size and availability of landing sites. The

person doing the selection should get a feel for maximum

reach and average reach that will be required.

B. Stand data--This data eminates from a variety of sources

7
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ranging from personal knowledge to a complete cruise.

Whatever the source of information, it will include

largest piece, average piece size, variability of piece

size, and volume per acre.

Economic

The economic comparison of different equipment includes all

costs including road costs if additional roads must be built

in order to use one type over another. Purchase price is

not always the only consideration in making a selection. In

fact, it could be argued that low cost per unit of production

is a better criteria than low machine price. This does not

mean that a detailed costing of each machine is necessary for

initial selection. Instead, a relative comparison is made

based on experience and judgment which ranks each

machine according to cost. Later, a detailed costing is

done on the two or three highest ranked machines.

Environmental Considerations

Several factors should normally be considered that may

influence the decision of equipment purchase. The most

commonly considered are stand damage and/or soil dis-

turbance done by both logging and associated landing and

road construction. These factors would usually indicate

whether you would need full or partial suspension and

if you want a short span or a long span machine.

Management Implications

Equipment selected on its physical and economic merits

alone may adequately meet management requirements. Factors



that should be considered include: availability of parts

and service, versatility, and expected life. If all

other elements are equal,the equipment that is more

versatile or gets better service may be. the one selected.

Readily available parts may even be a stmustn factor.

5. Safety

Almost any type of logging does produce some type of

safety hazard. However, some equipment of newer design

does give the operator better visabiflty than others.

Also, the use of a machine that will need to land logs

on the slope rather than on the road prism could create

a hazard. These things should be considered.

Factors presented here are not intended to be the only factors

that should or would be considered. Factors will differ on a

case-by-case basis. Nor are they intended to cover all cases.

Those presented here give an idea of what key factors are, and

how they are used.

Weighing Factors

After key factors have been selected they are listed and

then weighed according to their importance. All "must" factors

are separated from the other factors. Remathing factors can then

be weighed.from 1-5, with 1 being important and 5 being extremely

important. These weighing factors will be multiplied by the

ratings of each machine for each factor.

9



Determining Feasible Equipment

Once all "must" factors have been decided, all equipment that

is being considered is examined to determine which equipment meets

all of the "musts." Any piece of equipment that does not meet

them all is no longer to be considered as feasible.

Comparative Ratings for Feasible Equipment for Factors

Now only equipment that can feasibly do the job remains.

A comparative rating for each factor considered. important is con-

structed. This is done on any scale as long as the higher the score,

the better the equipment. For more information on rating, see

Riggs (1977).

Construction of the Decision Table and Numerical Ratings

The table is constructed with the machines listed as columns

and the factors as rows. For each piece of equipment the comparative

rating for each factor is listed. The weighed rating is then

developed by multiplying the rating by the weight of each factor.

These weighed ratings are totaled up and each machine is given a

.rank by total weighed rating. An example of a decision table

can be found in Table 5 on page 36 of this report.

Analyzing Results

Once an overall rank has been made it is advisable to

cycle back through the process. Sometimes the ranking may point

out the criticalness of some factors. If this happens, it is

advisable to refine the data used in comparing the equipment.

10



In addition, some other elements can be considered that did not

seem too important in the initial selection. If, after going

through the process, the selection involves choosing between two

equal machines, it must come down to a detailed economic analysis

of each machine.

PAYLOAD ANALYSIS

In using the programs (SAP, MSAP), it is important to choose

a representative profile to examine. In comparing one machine

against another the same profile must be used for each to insure

a fair comparison. A fixed set of operational conditions results.

ARRIVING AT A THEORETICAL PRODUCTION

Since time study data is generally from one set of operating

conditions for one given machine, it would be impossible to apply

this data to a different set of conditions. In addition, most

of the data was not collected on a long term basis.

Seabaugh and Yerkes (1979) suggest that a better indication

of comparative production potential of different machines is to

use known machine characteristics, which govern or limit production

potential, and calculate a "theoretical production" for each

machine under a fixed set of operational conditions. This allows

comparison of different machines using a common base where unknown

factors are considered to be similar. This paper uses this method.

Mathematical Formulation for Determining Theoretical Production

Assumptions--Payload calculations were determined by using

11



the safe working load of the skyline or line pull of the yarder,

whichever is less. Practical inhaul speed is 600 feet per minute

(fpm) or the actual inhaul speed of the yarder at mid-drum, which-

ever is less. Analysis of several regression equations for skyline

yarding with one end drag indicates that inhaul speeds are very

close to 600 fpm. All settings are assumed to be rectangular.

12



FORMULAE FOR CALCULATION OF YARDING PRODUCTION1'

Gross Payload (lbs.) (HP 9830)Average BF/turn
- 11 pounds/BF % Turn Making Efficiency

Inhaul speed = the smaller of Average Inhaul Speed or 600 fpm

External Yarding Distance
Inhaul Time Mm/Turn

2
Average Outhaul

Speed (fpm)

Outhaul Time Minutes/Turn
External Yarding Distance

2

Average Outhaul Speed (fpm)

For mechanically operated slackpulling carriages: Lateral

Mm/Turn = (0.005) (Lateral Distance) + 0.37 minutes

5a. For manually operated slackpulling carriages: Lateral Time

Mm/Turn = (0.005 Lateral Distance) + minutes

Hook/Unhook Min/Turn= (0.0005) (Average BF/Turn) + 0.93 minutes./

, /M - Inhaul Time + Outhaul Time + Lateral Time +
.yce i.ln,i.u. BF/Turn

Hook/Unhook Time
1000

External Horizontal Yarding Distance) x (External
MBF/Road

= 43560

Horizontal Lateral Distance) x (MBF/Acre)
2

Road Change Min/MBF
Road Change Time

MBF Road

Total Min/MBF = Cycle Min/MBF + Road Change Min/MBF

Production Mm/Day (excluding delays &
Production MBF/Day

- Total Min/MBF

Maintenance)

13

"This whole formulation from Yerkes and Seabaugh, 1979.

'This is the same as #5 except that .3 mm/turn were added on to
account for manual operation.

1Dykstra, D.P., 1976.
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This process was programmed on the HP 9830. The inputs needed

are as follows:

Gross Payload - Obtained from the HP 9830 (SAP, MSAP) program.

Percent Turn Making Efficiency - Equal to allowable gross

payload divided by the average actual payload per turn.

For most machines this is between 40% and 75. When this

data is not available, assume the same value for all

machines to be examined.

Inhaul Speed - Obtained from the yarder specifications.

Most of the time the inhaul is given both for full and

empty drum. The speed that most closely reflects the

conditions of drum during inhaul can be used or a person

can interpolate somewhere inbetween these two values.

Outhaul Speed- Obtained in a manner similar to inhaul

speed.

External Yarding Distance - The horizontal distance

from the yarder to the tailhold on the representative.

profile for which the payload was calculated.

Carriage Type - Types of carriages that was used in the

payload calculation and slack is either "mechanically"

or "manually" pulled in the skidding line. Since it is

a must that we partial cut, this means that the carriage

must be a slackpulling carriage.

Lateral Distance - The distance that the skidding line is

pulled to the side of the skyline corridor. This varies,

but is usually between 50 feet and 150 feet. This also

varies with the amount of skidding line that can be



pulled through a given carriage.

Volume Per Acre - This should be the volume per acre that

you wish to designate as a set operating condition and

will be the same for all machines to be examined. This

should also be representative of the area you are examining.

Road Change Time - The time in minutes that is required

to move the lines and/or yarder from one skyline road to

the next. In many cases, this can be obtained from

time studies for given machines or personal knowledge.

Productive Minutes Per 8-Hour Day - The amount of time

the machine is actually working excluding delays,

maintenance and breakdowns.

CONSTRUCTING YARDING COSTS

Items included in cost construction are as follows:

Depreciation Cost - Calculated for all machines (yarder,

tractor, etc.) that are needed to log. Also calculated

for radio transmitters, carriage and rigging hardware.

Depreciation per hour is equal to new cost plus the cost

of freight, minus the residual value, all divided by

life in hours.

Operating Costs -

Maintenance and Repair - calculated as a percent of

the depreciation.

Fuel and Lubrication - cost for fuel and lubrication

for all machines.

15
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C. Labor - total cost to operator including fringe benefits.

3. Fixed Costs -

A. Move-in Costs. - calculated by taking the hours to move

in, times the sum of the cost for the side, plus the

cost of the moving vehicle and driver.

B.. Initial Rig Up - equals the hours to move in, times the

cost per hour of the side.

Rig Down - found in the same manner as cost to initially

rig up.

Move Out Costs - found in the same manner as move in

costs.

Engineering Labor - cost to run skyline corridors

F.. Line and Choker Costs - for both line and chokers,

cost is found by dividing the cost of each line by

its life in MBF and multiplying the result by the sale

volume in MBF.

G. Taxes, Interest and Insurance - calculated as a

percent of average investment. Average investment

is calculated as one half of the sum of the new cost,

the salvage value and the depreciation for one year.

All costs except fixed costs are calculated in cost/hour..

Fixed costs are first calculated as total costs. Then the volume

of the sale is divided by the production per day and the result

is divided into the total fixed costs to arrive at a fixed cost

per day. Other costs are multiplied by 8 to arrive at a cost per day.

For an example of this calculation, see Appendix I and II.



TESTING OF THE MODEL

To test this system, data provided in a publication, "Cable

Logging Trials in Newfoundland, 1978," by (.5. Colbert, was used.

This study was done on the Smith Timbermaster yarder, manufactured

by G.R. Smith (Engineers), Ltd., Aberfuldy, Scotland. Information

needed, but not available in this publication, was obtained by

personal communications with K.S. Colbert. A summary of the

necessary facts follows:

Manual Carriage (Wt. 80 lbs.)

4-6 chokers

C. Stand Data

.10-0.15 m3 per tree -(3.53 ft3 - 5.30 ft3)

Vol/Acre - 200 m3/hour - (2859 ft3/Ac.) (12,990 BF/Acre)

17

B. Machine Characteristics:

1. 24 ft. spar

Speed
2. Lines Size Length E. Full

Skyline 1/2" (Sweged) 1475 ft.

Mainline 3/8" (Sweged) .1475 ft. 492 885

Haulback 3/8H (Sweged) 3000 ft. 510 1770

Strawline 1/4" poly 4000 ft.

A. Site Characteristics:

1. Concave slopes (25-40%)

2. External yarding distance - 920 ft.

3. Lateral yarding distance - Average 50 ft.

4. Average road change time - 45 mm. (downhill)



0. Crew - 1 operator

1 chokerSetter

.5 feller to set chokers

Using site characteristics, a profile was created with a

concave slope 925 feet long and a slope that ranged from 15% to

35%. Figure 1 on Page 21 is a graphical representation of this

profile. This profile was analyzed using SAP for downhill logging

with the Smith Timbermaster. Table 1 on Page 22 lists profile data

and gives an example of the printout for the SAP program. Using a

loaded carriage clearance of 6 feet, the result was a dragging load

of 2009 lbs. (200 lbs. is used here).

THEORETICAL PRODUCTION FOR THE SMITH TIMBERMASTER

Inputs:

Gross payload - 2000 lbs.

Percent Turn Making Efficiency

Turn making efficiency is based on the fact that 4-6 chokers

were used and the volume of each tree was between 3.53 ft3 and 5.30 ft3.

Largest Load:

5.3 ft3 x 6 = (31.80 ft3)

Weight of trees = 50 lbs./ft3

Largest payload = 31.80 ft3 x 50 lbs./ft3 = 1590 lbs.

80% turn efficiency

It was assumed that with smaller trees, more chokers (6)

would be used.

18



Therefore, 3.53 ft3 x 6 = 21.18 ft3

21.18 ft3 x 50 lbs./ft3 of wood = 1059 lbs.

1059 lbs. - 53% turn making efficiency
2000 lbs.

Using this reasoning the turn making efficiency of between

53% and 80%. For this test60% was used.

Inhaul Speed - Use mid-drum of 690 fpm.

Outhaul Speed - Use mid-drum of 1140 fpm.

External Yarding Distance - 925 ft.

Carriage - Manual (load locking);

Lateral Distance - 50 ft.

Road Change Time - 45 mm. - based on 30-40 mm. leaving

haulback in place and 1 hour when haulback needed to be

changed.

Volume Per Acre - 12.9 MBF.

Productive Minutes Per 8 Hour Day - 338 mm. Based on 29.4%

downtime from study.

Additional Assumption

One minute was added to the hook and unhook times/turn because

this machine has no chaser while Seabaugh and Yerkes assumed there

would be a chaser. The operator must lock yarder, walk out to chokers,

unhook chokers, return to yarder and begin outhaul.

This one minute must account for only the additional time it

takes without a chaser. This time can be broken down into 3 groups:

1. Time for yarder operator to leave the machine and walk

to logs and back. This is estimated to be between .25 and

19



.35 minutes.

Time it takes the operator to sort the deck. This involves

flattening the deck or moving logs so that further logs

can be landed safely. This is necessary due to the short

tower. A chaser would normally do this during the yarding

cycle. This amounts to .36 minutes/turn (Neilson, 1977).

Time needed to correct decking problems. In Neilson's study

this is classified as a delay. However, a chaser could

prevent most of these delays. These delays account for 3%

of total time (Kramer, 1978). For this study, this amounts

to .18 minutes.

These three total .89 minutes (.35 + .36 + .18). This is only

for the case where the operator only walks out to each turn once.

If it is necessary to walk out to a turn twice due to something such

as a pinched choker, then an additional .35 minutes must be added.

This would then be 1.24 minutes. For these reasons, it was felt

that one minute was a fair estimate of the additional time due

to the lack of a chaser.

RESULTS

The stated values were input to the production programto

arrive at a theoretical production of 8.65 MBF/day. The test

study had an actual production of 8.67 MBF/day.

20



Yarder

Fiqtire 1 Timbermaster Profile

12

Scale 1 Inch 130 ft.



LIVE SKYLINE LOAD ANALYSIS

ALLOWABLE SKYLINE TENSION-

SKYLiNE WI- 0. 54
HEAr)PPP HI- 24
HEADSPPR I. P. 1
INN YARD LIM I

CARR3 AGE W1 813

TABLE 1. PROFILE DATA AND SAP OUTPUT FOR TEST.

Profile Data

NEW SPAR LOCATION - 0
NFW YPPOEF: SPEC = 1
PEOD RI GO I NO LENGTH = 2
STANDING SKYLINE PLOT= 2

(RIGID LINK ASSUMPTION)

Data Input

18630

MAINLINE W1 0. 25.
TAILSPAP HI- 20
TAILSPAR I. P. - 11
OUT YARD LIM Ii.

22

PROF 31 E I

TERRA EN
POINT < COOPD Y COOPD SLOPE DIST SLOPE

i. i. 20
2 26 20 2! 0
a 124. 8936353 34. 83404529 100 I!
4 222. 9517029 54. 4456588 20
S 321. 0097704 74. 05727232 10') 20
6 413. 0240204 98. 31083483 100 25
7.. 515. 0382705 122. 5643973 100 25
3 610. 8208990 151. 2991859 100 30

706. 61335275 130. 039744 1013 30
1') - 3013. 9893631 213. 0690169 100 35
ii 895. 3751988 246. 1040594 1013 35

LOAD CARRIAGE CLEARANCE 8

TERRAIN POINT LOG LOAD (FLY) LOG LOAD (DRAG) LINE LENGTH

2 7690 ±1535 931
3 2710 4065 926
4 1876 2:315 925
S 1694 2540 925
6 ±534 2200 925
7 1574 2361 925
8 1568 925
9 1824 2736 924

10 2319 3478 924



LIVE SKYLINE LOAD ANALYSIS (RIGID LINK ASSUMPTION)

ALLOWABLE SKYLInE TENSION- 1O53

SYL INE WT 0. 54
HEADPAR HT- 24
HEArPAp T. P. = I
DIN YARD LIM 1

MAINLINE WT 0. 35
TAILSPAR HT= 20
TAILSPAR T. P.
OUT YARD LIM 11

NEW SPAR LOCATION -0
PIEW YARDEP SPEC - I
PEOD RIGGING LENGTH 2
STANDING SKYLINE PLOT- 3

STAN() I NG SKYL ThE PAT'LOAOS (BASED Oil M IN LI YE SKYLINE LENGTH)

rIEW SPAP LOCATION - 0
NEW YARDER SPEC - ±
PEOD RIGGING LENGTH 2
STANDING SKYLINE PLOT- 3

23

CARRiAGE WT- 80
LOADED CARRIAGE CLEARANCE- 6

TEP.PAIr1 POINT LOG LOAD (FLY) LOG LOAD (DRAG) LINE LENGTH

2 31.00 1.21.5e 933
3 2908 4361. 927
4 2005 300? 926
.5 1798 269? 926
S 1629 2444 925
7 1.671 2507 925
3 1677 2515 925
9 1965 2947 925

1.0 2567 3850 924

STATION LOG LOAD (FLY) LOG LOAD (DRAG) CLEARANCE

90 2418 3623 15
1.720 2580 13

269 1452 2192 13
759 1357 2035 1.3
448 1.340 009) 12

1396 2093 ii
627 1541 231.2 9
71? 1.849 2774 8
806 2641 3962 6
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COSTS

An explanation of costs used in this analysis is presented

in Table 2. These costs should be for the most part self-explanatory.

Depreciations

In Table 2, yarder cost includes carriage. Tractor cost is

for a tractor delivered at the site.

Operating Cost

Information for maintenance, repair, fuel, and lube were taken

from U.S. Forest Service Timber Appraisal Handbook, Sec. 2409.22

of the Forest Service Handbook.

Labor cost were extracted from Table 3, page 26 of this paper.

Labor cost include $1 .39/hour for fringe benefits. Labor cost

shown for the hooktender is actually one-half the rate of a feller.

This was done because in the study one feller worked part-time as

a chokersetter. The feller does not make the same as a choker-

setter so he is represented as a hooktender.

Fixed Costs

The study started at the site so there was no move in and

move out figured. All cost of lines were as per a letter from

Wire Rope Industries Ltd., of Vancouver, B.C., dated May 18, 1977.

The machine was purchased in the fall of 1977.

Insurance and Taxes

Found as a percent of average investment.



i. C.EPPCIATIOPI COSTS

EQujIMENT NEW RESIDUAL

tIrI/TNS 13 1313

13 013

OR 13. 1313

1G. Hr.W. TT 9. 139

51E NUMBER LENGTH COST/FT TOT. COST LIFE/HPS COST/H
GUYLDIESo.13e 0.139 13.013 9.013 '3.13'? 64139 9.130

TOTAL DEPRECIATON iQSTS = 4. i4 /HR

B. OPPRTIN'3 COSTS

NA I rITENANCE
AND kPAIP

PJEL AN
LUERI(:RTION

'401:1k 1

CH':'KEP SETTER

'.AFC. uNi EPI'3INEER

s; IDI * ':'PEPATC'R

TABLE 2. EXPLANATION OF COST FOR THE SMITH TIMBERMASTER.

EQIJ I PMENT OF DEP.
YARDER 513

RADIO 613

CARRIAGE 513

TRACTOR 513

RADIO CONT. 513

SUBTOTAL 2. 137

EQU IPP1ENT

YARDER
TRACTOR

SuBTOTAL

',RD I N'] LABOR TITLE) HOURLY PATE NUMBER TOTAL COST/HR

SI.'ETOTIL 1.5. 45

LIFE
FREIGHT ',P.S HRS 3/HR

13. 130 7 7163 4. 14

01301313013 4 641313 0 13'?

13130130130 4 . 641313 13. 130

'3.1313 6 13 '3. 1313

131313913130 4 64139
13. 01?

3/HR

L
'3. '39

1. 9'?

I .48
1.813 7.0
1. 8.813

767
1. 8.09
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1:. FIXH) C'DSTS

hOVE pI 0. '30 HOURS FOR SIDE VEHICLE AND DRIVER
26. 57 + Ø.'3u3 * 0.00 = 13. 1313

INITiAl RIG UP 2. 1313 HOI.IRS FOR SIDE 53. 13

RIG DOWN SAME AS RIG UP 53. ±3

MOVE UUT SAME AS MOVE IPI 0. 013

EPIGIPJPINI3 LABOR = 13. 013

CHOKERS 14 1313 EACH

COST OF CHOKEPS - (SALE VOL) * (COST EACH)/L I FE PIBF

COST 1W CHOKE'.S 65.52

OPEPAi DIG LINE3(EPS

51 IRTOTAL: '3. 6? /M * 468. '313 - 3j9. 61

IOTAL FIXED COSTS 491. 39

1. I PISURANCE AND TAXES

AVEPArE INVESTMENT (NEW COST + PESID. DEPP. )/2
INSIJPANCE AND TAXES = . 12 * AVE. INVEST. ( 20271. 43

INSUF.APICE AND TAXES 2. 3? 3/HR

* * * * * ** ** ,1l
* * * ******* *** ** ***** ** *** * $,,* *

YARDING COST SUMMARY

..............................................*
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LINE 31/FT SIZE<IN) LENOTH(FT TOTAL LIFE(MM) X/M)

MA I NI.) NE '3. 50 13.3? 15013. 013 7513.1313 3. '313 13.09
HAULBAC< '3. 513 '3.38 3i3'iie13,3 15013. 13'3 4. 3,3 3 33
SKL 1 NE 0. 67 '3. 5,3 2131313.0,3 134,3.13,3 $. 1313 '3.17
S)<IDL')NG 0.013 0.1313 '3.013 '3.013 0.1313 '3.130
S7PAWI lp '3.137 13.25 40913.013 2213. '313 6. 1313 0. 05
SLA iJLLIPII3 13 1313 '3 '30 '3.013 '3. 1313 0. 130 '3. '313
tTHE LI NE '3. 1313 0. 00 13.130 0.1313 '3. 1313 13.13,3

CALCULATED MF/DAY
DEFcIATION/? HP. DAY

8. 65
33. 15

OPEP'41 1MG XIST/8 HP. 01W ±79. 37
FIXED COST /8 HP. 01W 9. '38
INSIJPAPICE AND TAXES.'? HR. DAY 19. 1313
TOTAL COST.'? HR. DAY 2413. 61
COST/MEF 27. :32



TABLE 3. COST FOR SMITH TIMBERMASTER FROM TEST. CASE (Colbert, 1979).

AVERAGE DAILY PRODUCTION - 54 m3 (stacked)

TOTAL Daily Cost $422.72

27

Operator $ 6.28/h x 8 x 1 $ 50.24

Chokerman 5.91/h x 8 x 1 47.28

Fe] 1 ers 5.56/h x 8 x 2 88.96

C. 0. L A. 0.87/h x 32 27.84

Fringe Benefits 11.10/day x 4 44.40

Camp. Cost 6.00/day x 4 24.00

Chain Saws 7.50/day x 2 15.00

Equipment Rental 12.25/h x 8 98.00

Supervision, foreman, and assistant

Based on 12 machine operation

including transportatiOn

27.00



The cost per MBF from the printout is $27.82.

Cost from Study

To arrive at the cost from the study, the information from

Table 3was used as a basis and adjusted as follows:

Cost which should not be included in yarding cost

1.5 Fellers salary at $44.48/day $ 66.72

C.I.A./day 27.84

1.5 Fringe Benefits at $11.10/day 16.65

Camp Cost/day 24.00

Chain Saws 15.00

Supervision 27.00

Total Daily Cost (Preceding Page, Table 3)

Adjusted Daily Cost = $422.72 - $177.21 =

Adjusted cost/M3 = $245.51 = $4.55/M3

54M3

Adjusted Cost = $28.35/MBF

Summary of Test Case

The model came remarkedly close to study data. It had been

intended to use the turn making efficiency to calibrate the model,

however, there was no need. Turn-making-efficiency, hook and unhook

time were the only inputs that the study did not actually state.

$177.21

$422.72

$245.51
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TABLE 4. RESULTS FOR TEST OF MODEL.

SOURCE PROD. PER DAY COST/MBF

Newfoundland Study 8.67 MBF $28.35

HP 9830 Model 8.65 £4BF $27.82
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Figure 2. Smith Timbermaster Cable Logging Machine.

Scyl ma
Haul -in

Haul -back

Timbermaster

Source, (Colbert 1978)

4 -Tower

Power Take-off

Tractor

30



Fl gure 3. Titherinaster in Operation.

Guide Wires

Tinther master

Carriage Trip
flaul-In

Source, (Colbert 1978)

Carriage

Skyl Inc

Spar tree

flaul -bad:



Assumptions that were made worked well. Although the closeness

of the model to actual test data may be due to compensating errors,

this means that if data used in this model is good, it will

predict production in an acceptable model. This model should serve

as a good basis for comparing different yarders under similar

conditions. Once the test was complete, the next step is to

apply the model to the study area.
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SELECTION OF A YARDER FOR VERMONT

CONSTRUCTION OF DECISI0 TABLE

Data to build the decision table was obtained from two

sources:

1. The Green Mountain National Forest (in particular the

Rochester Ranger District) was sent a copy of how to do

a decision table and asked to decide on what was needed

in their area. They replied as follows:

A. Must Factors

Capable of multispan

At least a 1000 foot reach

Capable of logging both uphill and downhill

Capable of partial cut for shelterwood harvesting

B. Key Factors

1. Capable of partial suspension

C. Weighing Factors for Key Factors

1. Highest for partial suspension

D. Other Important Data

Minimum log length - 8 feet

Maximum diameter of log - 30" small end

Average saw log diameter - 14" - 16" small end

2. Personal contact with loggers both during a one month

stay in Vermont during the summer of 1979, and while

attending a meeting on Cable Logging Systems for New

England held on the University of Massachusetts during

January of 1980. The major concerns voiced were as follows:
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Low initial cost

Easy to repair

Easy to use

All of these factors must be considered in the decision

table to assure that both the Forest Service Requirements are

met and that it will have a chance of being accepted by the

industry.

First, the cable machines that meet all of the must factors

were selected. Since, for all intents and purposes, running

skyline systems cannot be used with an intermediate support, these

systems were disregarded. In addition, the requirement of downhill

logging means that a machine must have at least 3 working drums,

and last, the machine must.have a 1000 foot reach. There are many

machines that meet these requirements. Since it has been

accepted that it is not economical to log small timber with large

standing skylines in the West, it is safe to assume that it would

not be economical to do so in Vermont. For this reason they will

not be considered. The following is a list that meet the "musts:"

A. Standing Skyline Yarders

Smith Timbermaster

Rosedale Timbermaster

Highland Trailer Alp

Mini Urus - Class I

Urus Yarders - Class II, III and IV

Kaller 800

Ecologger II



8. Timber Tower

B. Skyline Cranes

Wyssen Skyline Crane

Baco Skyline Crane

Jobv Combs Cat C-l000/52

Vinje K-l200

C. Running Skylines with Optional Skyline Drum

Washington 78SL

Skagit - 717

14.A.C. Thunderbird

In order to simplify the decision table, the yarders with

similar characteristics are grouped.

Group 1 - European Trailer Mounted (Smith Timberrnaster,

Igland Jones Trailer Alp)

Group 2 - Small European Trailer Mounted (Mini lJrus)

Group 3 - Medium European Truck Mounted Yarders (Urus Yarders -

Class II, III, IV and Koller 800)

Group 4 - Rosedale Timbermaster (Skidder mounted with a

knuckleboom loader)

Group 5 - North American Skidder Mounted Yarders (Ecologger II,

Timber Tower)

Group 6 - Skyline Cranes (Wyssen, Baco, Jobu and Vinje)

Group 7 - Running Skylines with Optional Skyline Drum (Washington

785L, Skagit 717)

Group 8 - M.A.C. Thunderbird (four drum yarder)
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*5 Weighting Factor
**R Rating

Weighted Rating

TABLE 5. DECISION TABLE FOR VERMONT.

Rating Values: 100 Excellent
80 Good
60 a Fair
40 Poor

20-0 CritIcal

5* - Economics (Init. Cost)

1 2 3 4 5 6 7 8

R** WR* R WR R WR R WR R WR R WR R WR R WR

80 400 90 450 60 300 70 350 60 300 40 200 30 150 40 200

5 - Environmental (Par. Susp.) 60 300 30 150 80 400 60 300 70 350 60 300 70 350 80 400

5 - Payload (at least 2050 lbs) 50 250 30 150 70 350 70 350 70 350 90 450 80 400 90 450

3 - Ease of RepaIr 70 210 50 150 50 150 70 210 80 240 60 180 50 150 60 180

3 - Parts AvailabilIty 70 210 50 150 50 150 70 210 80 240 60 180 60 180 60 180

3 - Ease of Use 70 210 50 150 40 120 70 210 70 210 40 120 60 180 60 180

- Safety 80 80 60 60 70 70 70 70 70 70 60 60 90 90 90 90

WT RATINGS 1660 1260 1540 1700 1760 1490 1500 1680

Rdnk 81 5
2 1 7 6



Weighing Factors

Economics, environmental and payload were given most weight

since they are most nearly "must" factors. Ease of repair, parts

availability and ease of use are given the next highest weighing

since they are not necessary, but still affect the choice of a

machine. Safety, although important, is given the lowest weighing

since the difference between machines is very small.

A decision table was then constructed (see Table 5, page 36).

Only 100 points separated the top four groups. It was, therefore,

decided to look at all four. The machines that will be considered

further are as follows:

Group 5 - Ecologger II (the timber tower will not be

evaluated because it is no longer in production)

Group 4 - Rosedale Timbermaster

Group 8 - M.A.C. Thunderbird

Group 1 - Smith Timbermaster and the Igland-Jones Trailer

Alp

A brief description of these five machines can be found in

Appendix V.

PAYLOAD ANALYSIS

Downhill profiles were examined since Vermont timber staff.

expressed this as a main interest. Ten downhill profiles in the

area of interest that could be logged from the current road system

were analyzed, using the SAP program for the HP 9830. For the

analysis the Smith Timbermaster was used. The average payload

for a dragging load for this machine in the standing skyline
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configuration was about 2000 lbs., which also corresponded to the

load used in the test case. A profile was then selected that

gave about this payload and seemed to be representative of the

profiles examined. The data for this profile and a plot of this

profile can be found on pages 37 and 38. The plot also contains

a graphical representation of the Timbermaster tower and skyline.

Using the Skyline Analysis Program, payloads for all remaining

four yarders were calculated. The computer printout for the

analysis of the five machines on the representative profile is

presented in Appendix III. Analysis was done using a safety

factor of three and the safe working loads for Extra Improved

Plow Steel Lines, except for the Smith Timbermaster for which

sweged rope was recommended... The results are as follows:

THEORETICAL PRODUCTION

To determine theoretical production of the machines that

were selected it was decided to use a turn making efficiency

of .6. From the best case and other literature this seemed to

be a reasonable estimate. Although turn making efficiency

probably does vary for different machines under similar conditions,

at present there is no way to predict what that difference may be.
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Payload in Pounds

Thunderbird 6878

Ecologger II 5146

Rosedale Timbermaster 2694

Smith Timbermaster 1964

Igland-Jones Trailer Alp 2615



TABLE 6. PROFILE DATA FOR REPRESENTATIVE PROFILE.

I; SKYL I tiE ArIPLYS TS PPOu3PPI <P)
*:s*PRGGRpN TO ENTER.. PLOT. NO ANILYZE PPOFILE***

TE FOLLOWING PPOFTLE DTl TNPUT MODES PE VATLRBLE

INPUT MflD i - DTGTTIZER
TNPIJT MOt 1. - 'X. Cfl'ctPATES
INPUT MODE 2 SLOPE DTST.
INPUT MODE 3 - TP FILE

PIDFTLE DPTR ETPIEWL

FPflF TIE (FTLE 2)

T p * X CflOPO V COORD
L 0
2 '2l3

38 4'.)
4 47C1

t53&3
69' !128
743

9 *1.8
74

II 523
ti14 522s
Ie.2 524

14 liii?
$28'?
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Figure 4. Representative profile for Vermont.

Yarder

Scale 1 inch 175 ft.



Therefore, to avoid biasing the results, it was decided to

assume the same factor for all the yarders.

Inhaul and outhaul speeds were found for individual machines

from the specification sheets (see Appendix VI).

Length of the skyline road was taken from profile data for

yarding between terrain points 1 and 10. Horizontal distance

of the skyline road came out to 874 feet.

Lateral yarding distance was set at 50 feet and was chosen

because this is a comon distance that one could expect the

chokersetter or hooktender to pull slack in the line.

A road change time of 90 minutes was used for two larger

machines (Thunderbird and Ecologger II) while 60 minutes was used

for the three smaller machines. Although this also varies from

machine to machine and the figures that were chosen may not

be exact, it does recognize that there is a difference in time

required for different size machines. The 60 minutes for the

smaller machines seems to be reasonable based on several studies

for various machines (Kramer, 1978 and Colbert, 1978) for other

than clearcuts which would require shorter times since in many

cases the haulback could be left in place for at least some of

the raod.changes.

A productive minutes per 8-hour day of 330 was used for all

calculations. This was based on the studies of Colbert, 1979,

and Seabaugh and Yerkes, 1979. Although some machines have less

downtime than others, unless there is data to back up a decision

to vary the productive time per day for different yarders, it would

be unwise to do so and could add bias to the results.
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For the two machines (Smith Timbermaster and Igland-Jones

Trailer Alp) for which the yarder operator acts as chaser, one

minute per turn was added to the unhooking time.

The above mentioned data was combined with the payloads

of each machine to arrive at their theoretical production. A copy

of the program used to arrive at theoretical production and

printout of the results and inputs are found in Appendix IV.

The results of these calculations are as follows:

Yarder Production Per 8 Hour Day

Thunderbird 22.22 MBF

Ecologger II 17.70 MBF

Rosedale Timbermaster 12.94 MBF

Igland-Jones Trailer Alp 9.81 MBF

Smith Timbermaster 7.77 MBF

CONSTRUCTION OF YARDING COSTS

Yarding cost was constructed to try to represent, as nearly

as possible, the conditions found in Vermont. Six MBF/Acre and

750 MBF total sales volume are used in the calculations. With 6

MBF/Acre on an 874 foot skyline road with lateral yarding 50 feet

on either side of the corridor, a volume of about 12 MBF will

be brought into each landing. Since many of the profiles

previously examined started out fairly flat, it may be possible

to deck the wood on the side slope and not require a skidder to

swing the wood out from under the skyline. For this reason

both cases (with and without a skidder) were computed. Since

the volume per landing would be quite low, a used skidder was
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allowed for at a cost of $10,000.

For both the Igland-Jones Trailer Alp and the Smith

Timbermaster, the cost used for the yarder included a John Deere

2640 farm tractor. Since all of the other cost of yarders were

for new costs, it was important to use new costs for the yarder

and the tractor in order not to bias the results.

It is very difficult to decide how much should be allowed

for interest, taxes and insurance. This is usually expressedas

a percent of average investment. Since this could have a large

impact on the outcome of the comparison, two cases were examined;

one using 16% and the other 20%. Under current conditions it is

probably closer to 20%. By doing both cases, it gives the reader

an idea of the sensitivity of the cost per MBF for each machine

to a change in interest and can be used to adjust the cost to each

individual case.

Almost all costs used were from the Forest Service Handbook,

section 2409.22 R6, entitled, "Timber Appraisal Handbook, Siuslaw

Supplement No. 99 of February, 1980." There were three exceptions:

1) labor costs used were estimated from data gathered in Vermont; 2)

new cost for the Smith Timbermaster and the Rosedale were arrived

at using cost from 1978 and multiplying by 1.14. This factor was

arrived at by using other cost that were available for both

times (1978 and 1980); and 3) shipping costs were estimated

using information obtained from the Southern Pacific Transportation

Company. All costs quoted are as of March 1, 1980.

In the cases without the use of a skidder, a crew of two was

considered for the Trailer Alp and the Smith Timbermaster while a
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crew of three was considered for the Rosedale Timbermaster.and

the Ecologger II. The Thunderbird was examined using a crew of

four. When considering the cases using a skidder, one person was

added to each crew.

Cost computations for each case was accomplished using the

HP 9830 program found in Appendix VII. Printouts of the yarding

cost computations without a skidder is found in Appendix I, while

those for the cases using a skidder are found in Appendix II.

A summary of these results were found in Table 7.
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COST/MB F

TABLE 7. SUMMARY OF COSTS.

* Same as without skidder. Loader can deck so skidder is not necessary.

WITHOUT SKIDDER WITH SKIDDER

Taxes of Interest
16%

& Ins.
20%

Taxes of Interest & Ins.
16% 20%

Initial

Cost

Ecologger II 31.80 33.15 38.03 39.38 $182,390

Rosedale Timbermaster 31.54 32.38 * * $ 82,000

Thunderbi rd 36.49 37.87 42.75 41.37 $235,000

Smith Timbermaster 38.04 39.17 51.98 53.11 $ 66,000

Trailer Alp 37.00 38.04 48.02 49.06 $ 73,000



DISCUSSION AND SUMMARY

From the table for cost without skidder, it seems that within

the accuracy of this study there is virtually a tie for lowest

cost between the Ecologger II and the Rosedale Timbermaster. The

remaining three machines are tied for third. In the case where

the skidder is used to clear the landing, the Rosedale Timbermaster

came out by far the best since by using the knuckleboom loader

mounted on it, it becomes the only machine that does not require

a skidder. it should also be noted that the increase that is

realized by adding a skidder to the two larger machines (Ecologger II,

Thunderbird), is only about one-half of the increase realized

with the other two. machines. This is mainly due to the fact that

the production per day for the larger machines is considerably

greater and thus the increased costs are spread over a larger

volume. The Smfth Timbermaster seems to come out worst for several

reasons. First, it has the smallest skyline size of all the

machines, and second, it is tied with the Igland.-Jones Trailer Alp

for the shortest tower. Both of these add up to a smaller payload

for this machine, and therefore, less production. However, the

Smith Timbermaster has the lowest initial cost. At times, initial

investment on equipment may dictate use of equipment that may

not give the lowest cost per MBF at the landing. The Smith and

the Igland-Jones Trailer Alp also have the advantage that the

purchaser may have a new or used skidder or tractor already and

need only to purchase the yarder. Also, it may be possible to

use a skidder to power these yarders and disconnect it and use it
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to clear the landing at the end of the day. This could be possible

since they would be accumulating less than 10 MBF per day on the

landing.

As pointed out, Smith Timbermaster was shown to have the

smallest payload due to its small skyline (1/.2 inch). However,

it is capable of holding 2000 feet of line on the skyline drum. This

indicates that it could hold slightly over 1300 feet of 5/8 inch

skyline. This would be adequate for most cases we would be con-

sidering. A recommendation for this change of line size was not

found in the literature search. For this reason, it was not

examined using this line size, but may be possible since the

Rosedale Timbermaster is quite similar and does use 5/8 inch line.

If line size change would turn out to be feasible, indications

are that the Timbermaster would fall between the Rosedale Timber-

master cost and the Thunderbird. This is because ft would have

the payload of the Trailer Alp, with faster line speeds and also

be the lowest in initial costs. Since this depends on the strength

of the tower and guylines, this procedure cannot be recommended

without an approval of the manufacturer. This may be taken into

account when the purchase of a Smith Timbermaster is considered.

I would like to emphasize that these conclusions are only

for the given set of conditions and may not be true for other

conditions.

NOTE: Commercial trade names of yarders have .been used so

that the reader can readily identify machines withknown character-

istics. The mention of trade names does not constitute endorsement

or recommendation for use.
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In addition, it should be noted that Forest Service skidding

costs do not contain interest, taxes and insurance. Interest

in Forest Service appraisals is accounted for under profit and

risk. Taxes and insurance are accounted for under overhead.

Anyone wishing to compare the yarding cost in this study with

skidding cost from the Forest Service appraisal must adjust the

appraisal cost accordingly.
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APPENDIX 1

YARDING COST COMPUTATIONS
(without skidder)



I:! 1I.fliEP LE?'TH
RI?Lt?iE '?. 7; Z iI?It Qii

TiTL CEFEC1PTCIN :or u.. /HP

P FEPirTNG COT

I1 !'?1C!
A?.1C PPTP uj1pr4E1T :QF cp s'iIjP

4.
PD1O . 41.

0
TPCT0P
i0 TO 'X'NT. 'O 0. 00

U8TOTL

FHEL 'P1C
LU!P t CPT I CPI EC'J I PIENT

vI;PDP :.
TPPCT0P 0. 00

IJBT0TAL

!PSG LpEI:F . TITLE) HOIJPLY pr 1.IIi8EP TiiT COT/H'

woi:iv TEP1tP
'O'E ErTE

-'T'O EOT'1EEFcrr

!gland Jones Trailer Alp

E:PLNTT,:'N OF ':i!T
i FEI:TF4TropI ut:'T

Li FE
'Ij1PME?1T tIEW ETDI.I4L FE1GkT 'S HF i/HP

7ii. j4'. )t 4 . 35
CTO/TP,NS 4? Ot? 4i I iC)3 4 4is %)CTPr1E 4. t j4

PT( '-.W TT lI:.;?? 4 1.

I:Or/FT OT ':nT LWE.1.1P C0T.'H
1.. £200 0

000 1. 0.0'?
j.. '?'? '?

0.00 i. 000
i.
1.
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(. FIXFr COSTS

MOVE IN

INITIAL RIG UP 2. 08 HOURS FOR SIDE a 74. !6
RIG DOWN SANE AS RIG UP 74. 56

MOVE OUT SAME AS MOVE IN 433. 68

ENGINEERING LIREOR 0. 80

CHOVEP. 15. 85 EACH

5IJ9TOTAL: 0. 98 /PI * 750. ØØ

TOTAL FIXED COSTS - 18±0. 17

l. INSURANCE AND TAXES

6. 88 HOURS FOP STDE VEHICLE AJD DRIVER
37. 28 + 35. 00 * 6. 08. a 433. 68

a 674. 9±

AVERAGE INVESTMENT (NEW COST + RESID + DEPP. )/2
INSURANCE AND TAXES - 0. 16 * AVE. INVEST. C 51282. 58 )
INSURANCE AND TAXES a 5 3/HR

* -

YARD DIG COST SIJriMApy

CALCIJI ATED MEF/DAY 9. 81
DEPPECIATION, HP. DY 90. '53
OPERATING COST/:9 HR. DAY 2')?. 61
FIE COST /2 HP. DAY 22. 68
INSI.'PANCE AND TAXE,'8 HP. DAY 41. 3
TOTAL COST,':? HP. DAY
ChST.'MEF 80

52

COST OF CHOKERS a (SALE VOL) * (COST EPCH),'LIFE NEF

COST OF CHOKERS 112. 92

OPERATING LTNES(EPS)

LINE 31/FT SIZE<TN) LENGTHFT) TOTAL LIFE(NM) (3/N)

MAINLINE 0. 58 0. 38 2180. 00 1050. 08 6. 80 8. 18HAULSACK 8. 50 9. 38 2108. 00 1858. 00 6. 00 0. 18SVYLINE 0. 98 0. 63 3380. 80 2978. 00 8. 00 0. 37SKIDDING 0. 08 0. 02 0. 00 0. 80 8. 08 0. 00STRAWI INE
SLACK

'3. 2-1 0. 12 4258. 80 892. 50 5. 80 0. 18PULLING 8. 88 0. 08 0. 80 0. 08 8. 08 0. 88OTHER LINE 0. '30 0. 08 9. 88 0. 00 8 00 8. 08



Igland Jones Trailer Alp
XPLANATtON OF 'OST

A DEPRECIATION COSTS

SIZE NUMBER LENGTH COST/FT TOT. COST L IFE/HPS COST/H
GUYLINES 8. 75 3. 1313 138 1. 33 199. 5'? 1$88 0. 133

TOTAL DEPREC EATON COSTS ii. 22 /HP

B. OPERATING COSTS

MA I NTENANCE
AND PFPAIP Ec.UIPMENT :OF DEP. 3/HOIJR

YAPOEP .513 4. 68
RADIO *513 0. 41
CARRIAGE 20 0. 133
TRACTOR 58 8. 08
RADIO CONT. 68 8. 130

SUBTOTAL 5. Ii.

FT 'EL AND
LUER ICPT ION EQIJIPMENT S/HP

YAPOEP 3. 84
TRACTOR 8. 08

SUBTOTAL 17. 1313

53

LIFE
EDUIPPIENT NEW RESIDuAL FREIGHT YPS HPS S/HR

YARDEP 7213130. 130 146'-)'?. 1313 1460. 88 4 *54130 9 25
PPDIOJTPAPIS 4889. 130 4813 913 01301313 4 641313 8. 68
CARRIAGE. 2213'?. 00 4613. 1313 8013130 .9 1$t3s3 C). j4
TRACTOR 13. 80 8. 1313 8. 00 5 . 81388 0. 1313
PIG. HOW. TT 88813 1313 8013. 80 00130888 4 64138 1. 13

YARDING LABOPTITLE)

SUBTOTAL 3.

HOJRLY PATE

'34

NUMBER TOTAL COST/HP

HOOK ENCPEP 8. 1313 1 '.3 13'?

CHOKE!., SETTER :3. 50 1. '3'? .9. 58
CHASER . 8. 8) . 1 0 8'?
YARDING ENGINEER 8. 50 1 8. 50
SKIDDFP OPERATOR 13. 13'.) 1. '3. 13'.)



I. FIXFr. COSTS

MOVE IN 6 08 HOI.IFS FOR SIDE, VEHICLE AND DRIVER
37. 28 + 35. i) * = 433 9

INITtAL RIO UP 2. '30 P-IOURS FOP SIDE = 74 56

PIG DOWN SAME AS RIG UP 74 56

MOVE OUT SAME AS MOVE IN 433. 68

ENGIPIFEPING LAEOR - 0. 00

CHOKERc 15. 85 EACH

COST OF CHOkERS <SALE VOL) * (COST EACH/LIFE MEF

COST OF CHOKERS 118. 88

OPERATING LI PIES<EPS)

TOTAL FTXED COSTS - 1810. 17

r'. I PJSURPNCE AND TAXES

AWEPAGE INVESTMENT (NEW COST + PESID. + DEPP. /2
INSURANCE AND TAXES '3.20 * AVE. INVEST. ( 51232. 50 )

IPJSUPPPZCE AND TAXES - 6. 41 S/HP.

YARDING COST 5ujMMPP'

CALCULATED MEF/DAY 9. 31
DEPPECIPTtOPh'3 HR. DAY 90 63
OPERAT IPSO COST/8 HP. DAY 207 61
FIXED COST /3 HP. DAY 22. 63
INSURANCE AND AXES/:3 HR. DAY 51. 23
TOTAL COST/S HP. cAY 273. 28
COST..P1P.F 23 '34

54

LINE 31/FT SIZE(IN) LENGTH<FT) TOTAL L!FECMM <L1M)

MPI'JLINE 0. 50 '3.23 2100. 00 1050. 00 6. '30 0. 13
R')L?PCK '3 50 0. 38 2100. 80 1850. 813. 6. 80 0. 18

Sk''LtNE '3. 8 '3.6 2280. 80 2970. 88 S 88 0. 27
SKIDDING - 8.80- '3.80 '3.00 . '3.80 0.08 8.08SP4I.tIHE '3.21 0. 12 4250. 88 392..50 5. 89 '3.18
SLAtJ( PULLING 0. 80 '3. 00 '3.00 '3 00 '3.013 1) '3i3
OTHER LINE '3. 00 0. 00 '3 80 '3. 80 0. 00 0. 0')

SuBTOTAL: 0. 90 /11 ii 750. @0 674. 31



SIZE NlJP1EP LENGTH COST/FT TOT. COST L IFE/RS COST/H'UYLINES a 2Oi. i. 713 21 tø a .3

TOTAL DEPPECITOPI COSTS 6. 4 /P
:4041*

QPC.1 DIG CO3T

T P'INCE
ND EPAIR EQuIPMENT '.OF CiEP. S/HOUR

5O 2. 43
RADIO 6'a '. 4±
CPPPIGE

. 0 ee
TRACTOR 0. 813
PF4OIO CONT ''3 e.

SUBTOTAL 2. 31

1JEL ND
LL'PICPTION EQUIPMENT S/HP

YPDEP 3. 84
TRACTOP 0. 'a

SU8TOTlL . 34

VRPD I fl3 LPOP 'TITLE) HOIJPLY P?TE MJMBEP TITL COT/WP

HQCI ENCbEP t. 1. . Ii
CHO(EP SETTEP 1. i3 8.
CHPEP '3 C) ±
YPPDINi3 EU'3INEEP I . @

TDCER OPEPPTOP . ± .

SUBTOTAL j7

Smith Timbermaster

*

55

EXFLNATIcsI1 OF COST

EPPECIPTIQN COSTS
LI FEEQtJIFMEILIT NEW RESIDUAL FREIGHT YPç HP.S 3/HR

YPPDR 12'3'& O' 1ØIØ. 7 ±i2'3' 4 $tPDIrJ/ppp1ç 4eMs. '?' 4e'a. eU'?I) 4 64".) t.CPPIAGE '3 '3'a 'a. .9 128ø e.TpiC1 rj
RIG. HOW. TT

'?. i.3i 0
8Ø.

e ,
4 Ø' 1. 13



( FIXED COSTS

MOVE EN 6. 00 HOURS FOR SIDE VEHICLE AND DRIVER
30 29 + 35. 90 * 391. 71

INITIAL RIG UP a 00 HOURS FOP SIDE 60. .57

RIG DOWN SAME AS RIG UP 60. 57

MOVE OUT SAME AS MOVE IN 391. 71

ErJGINEEPIrIG LABOR 0. e

CHOKEPS IS. 85 EACH

COST OF CHOkERS - (SALE WOL) * 'COST EACH)/LIFE MEF

COST OF CHQKEPS IL$. .S8

OPEPAT ING LINES(EPS)

IQTAL FIXED COSTS 1580. 69

r INSURANCE AND TAXES

AYEpAi INVESTMENT (NEW COST + RESID. + DEPP. )/2
TNURANCE AND TAXES - 0. 16 * AVE. INVEST ( 43442. 86 )

INSURANCE AND TAXES 4. 34 S/HR

YARD tUG COST SUMMARY

CALCULATED MOF/DAY 7 7j
DEPECIATIOH/8 HP. DAY 53. 10
OPERATING COST/8 HP. DAY 189. 18
FIXED COST /8 HP. DAY 16. 5
INSURANCE AND TAXES,$ HP. DAY 4. 75
TOTAL COST/8 HP. c' 292.

2$. 04..................................

56

LINE St/FT SIE(IN) LENGTH(FT TOTAL LIFS(MN (3/M

MAINLINE 0. 50 0. 38 1500. 00 750. 00 6. 00 0. 13HAIJLEACK 0. 59 0. 38 3000. 99 1509. 09 6 00 0. 25DIE 0. 80 0. 50 2009. 09 1600. 00 8. 09 0. 20SKIDDING 0. 00 0. 09 9. 00 0. 09 0. 09 0. 00STPPWLINE 0. 21 0. 25 4000. 00 $49. '30 5. 00 0. 17
SLACK PULLING 9. 00 0. 00 9. 00 9. 00 0. 09 0. 00OTHER LINE 9. 00 0. 00 0. 00 0. 09 0. 00 0. 00

SuBTOTAL: 9. 74 /11 * 750. 00 5.57. 25



Smith Timbermaster

EXPLANATION OF COST

A DEPRECIATION COSTS

SUBTOTAL 17 00

57

EQUIPMENT NEW RESIDUAL FREIGHT .YPS
L I FE

HPS S/HR

YAPOEP 66000. 00 13200. 00 1000. 00 7 11200 4. 80
RADIO/TRANS 4809 00 480. 90 0000000 4 6400 0. 68

CARRIAGE 0 00 0. 00 0000000 8 12300 0. 00

TRACTOR 0. 00 0. 00 0. 00 5 8000 0. 00

RIG. HOW. TT 8000. 00 800. 00 0000000 4 6400 1. 13

YARDING LPEOP<TITLE)

SIJBTOTRL 3.

HOURLY RATE

84

NUMBER TOTAL COST/HR

HOOV TENDER 0. 00 1 0. 00

CHOKER SETTER 8. 50 1. 00 8. 50
CHASER '3. 00 1 0. 00

YARDING ENGINEER 8. !0 1 6. 50

5KIDDEP OPERATOR 0. 00 1 0. 00

SIZE NUMBER LENGTH COST/FT TOT COST LIFE/HPS COST/H
GUYLINES 0. 50 3. 00 200. 00 0. 70 210. 00 12800 0. 03

TOTAL DEPRECIPTON COSTS 6. 64 /HP

8 OPERATING COSTS

MA INTENANCE
AND REPAIR EQUIPMENT OF DEP. S/HOUR

YRRDER 2. 40

RADIO 60 0. 4j
CARRIAGE 20 0. 00
TRACTOR 50 0. 00
RADIO COPIT. 60 0. 00

SUBTOTAL 2. 81

FUEL AN')
LUBRICATION EQIJ IPMENT s/HP

YARDER 3. 84
TRACTOR 0. 00



C:. FtD CIDSTS

MOVE IN 6. 00 HOURS FOP SIDE. VEHICLE AND DRIVER
30. 29 + 35. 99 * 6. 98 = 391. 71

INITTA RIG UP 2. 90 HOURS FOP SIDE = 69 57
RIG DOWN SAME AS RIG UP 69, 7

MOVE OUT SAME AS MOVE IN 391. 71

ENGINEERING LABOR = 9. 99

CHOKEPS 15 85 EACH

COST OF CHOKERS = (SALE VOL * COST EACH)/LIFE MEF

COST CF CHOKERS = ±ia
OPERATING LIHES(EPS)

5I.IBTOTRL: '3. 74 /Pt * '50. 00 = 557. 25

TOTAL FIXED COSTS - 1589. 69

I). TNSI UPANCE AND TAXES

AVERAGE INVESTMENT = (NEW COST + RESID. + DEPR. )/2
* AYE. INVEST ( 4342. 86 )INSURANCE AND TAXES - 9. 29

INSURANCE AND TAXES 5. 43 S/HR

YARD IN') COST SuMMARY
:4I*****4
'CALCULATED MEF/DAY 7 71
DEPRECIATIQN,'$ HP. DAY 53. ±9
OPERATING COST/9 HR. DAY j'
FIXEC' COST /8 HP. DAY 16. 25
INSURANCE AND TAX!S/$ HP. DAY 47. 44
TOTAL CQST/$ HR. DAY 301. 97
COST.'MPF z' ±7

58

LINE $1/FT SIE(1N LENGTH'FT TOTAL LIFE(Mpn (3,11)

MAINLINE
HAIJLBACK
S1LINE
SKIDDING
STPAWLINE

9.
0.
9.
0.
0.

53
59
80
80
2±

0.
.0.
9.
9.
8.

78
78
.50
99
25

1399.
3909.
2090.

0.
4909.

09
00
90
00
00

750
1590
1698.

0.
949.

09
00
99
99
99

6.08
6.08
8. 99
9.90
.5.98

0.13
0.25
8. 20
0.09
0.17SLACK PULL IN')

OTHER LINE
9.
9.

98
08

0.
9.

09
98

0.
9.

99
00 8

99
99

9.89
0.00

0.09
8.00



59

Thunderbird

SIZE NUMBER LENGTH COST/FT TOT. COST L!FE/HRS COST/H
GUYLINES 1. 12 2. 00 2013. 013

2 57 771. 90 1289k) 0

TOTAL DEPRECIATOPI COSTS 17. 23 /HR

B. OPERATING COSTS

MA! NTENPNCE
AND REPAIR EQUIPMENT /.OF DEP. S/HOUR

YRROER .59 7. 70

RADIO 60 9. 41
CARRIAGE 59 0. 27
TRACTOR 50 0. 00
RADIO CONT. 69 0. 00

SUBTOTAL 8. 37

FUEL ANfl
LUBR I CAT! ON EQUIPMENT S/HR

YARDER 13. 51
TRACTOR 0. 00

S

SUBTOTAL 4. 99

XPLPNAT I rtp.i 1F rnc

A. DEPRECIATION COSTS
LIFE

EQUIPMENT NEW RESIDUAL FREIGHT "PS HPS S/HR

YPPOEP 235000. 00 471300. 013 90130. 00 8 12200 i5 29
RADIO/TRANS 4809. 00 480. 90 0000 4 64013 0. 68

CARRIAGE 4200. 00 860. 00 0009009 4 6400 13. 54

TRACTOR 13. 90 0. 9 0. 013 6 9690 0. 00
RIG. HOW. IT 2000. 013 8013. 00 00000130 4 6400 i. 13

SUBTOTAL 13. 51

YARDING LABOP(TITLE) HOURLY RATE PlUMBER TOTAL COST/HP

HOOK TENDER 9. 50 1 8. 50

CHOKER SETTER 8. 50 1. 00 8. 50

CHASER 8. 50 1 .59

YOIrSG ENGINEER 8. 50 1 2. 59
S)<Ic'OFP OFEPFTOP 0. 99 1 0. 00



60

r. FIXED COSTS

MOVE IN 6. 013 HOIJPS FOR SIDE. VEHICLE AND DRIVER
73. 73 + 45. C3 * 6. @0 712. 38

INITIAL PI'3 UP 2. '38 HOURS FOR SIDE = 147. 46

RIG DOWN SAME AS PIG UP 147. 46

PtOVE OUT SAME AS MOVE IN 712. 38

ENGINEERING LG'R '3.00

CHOKERS 4. 4 EACH

COST OF CHOKERS = (SALE VOL) * <COST EACH)/LXFE 1EF

COST OF CHOKERS 258. 8

OPEP.ATING LINES( EPS)

SIJTOTAL: 1. 79 /M * 758. '30 a 1343 19

rOTAL FIXED COSTS = 3321. 24

D. INSURANCE AND TAXES

AVEPPrE INVESTMENT - (NEW COST + RESID. DEPR. )/2
INSURANCE AND TAXES a 0. 15 * AVE. INVEST. ( 153312. .50 )
TNSTJPPNCE AND TAXES - 15. 33 i/HR

YARDING COST SUMMARY

CALCULATED MBF.'DAY 22. 22
DEPRECIATIQJ,"3 HR. DAY 142. 80
OPEPA1 DiG COST/8 HP. DAY 447. 04
FIXED COST /8 HP. DRY 98. 40
INSURANCE AND TAXES/8 HP. DAY 122. 45
OTRL COST/8 HP. £AY 210 8

COST.. MF 35. 49

LINE Zt/FT SIZE(IN) LENGTHFT) TOTAL LIFE(MM) (L'M

MAINLINE
HAIJLEAC(

1. 33 0. 75 1500. 00 1995. @8 12. 80 8. 17
SKYLiNE

1. 33 0. 75 3500. 80 4655. 80 12. 00 0. 392. 10 1. 00 1800. @8 37813. 08 10. 80 0. 38SKIDDING 8. @0 8. 88 8. @8 8. 08 0. 00 aSTPPWI DIE 8. 45 0. 38 4080. 00 1808. 00 5. 00 0. 36SLACK PULL DIG 1. 33 0. 75 1500. 00 1995. @0 12. @0 0. 17OTHER LINE 1. 33 13. 75 125. '30 166. 25 0. 50 0. 33



Thunderbtrd

SIZE NUMEEP LENGTH COST/FT TOT COST LIFE/MRS COST/H
GUYL!UES 1.. j2 3. 0'? 2013. 5353 2. 57 771. 5313 123130 53. 12

TOTAL DEPRECIATON COSTS 1.7. 85 /HR

9. OP!1'ATINO COSTS

MR I PITENANCE
AND REPAIR EOU!PMENT XOF DEP. S/HOUR

YARDER 553 7. 71.3

RADIO 653 13. 41
CARRIAGE 0. 2'
TRACTOR 553 0. 530
RADIO CONT. 613 0.53')

SUBTOTAL 13. 37

FIJEI_ RPIr
LLtEP1(ATION EGU IPMENT S/HP

YAPOER ±3. 51
TRACTOR 13. '38

SUBTOTAL 12. 5±

YARD I NO LRBOP( TITLE) HOURLY PATE NUMBER TOTAL COST/HP

HOOK lENDER 53. 553 1 53 50
CHOKER SETTEP 3.5') 1. 5353 3. 553
CHRSFR :3. .50 1 3. 50
YARDING EPIGINEEP :3. 553 1 53. 553

SV!DDF OPERATOR 0. 5353 ± ii 1")

SLIETOT'L 4 '30

61

EXPLA1RTIOP1 OF COST

A. DEPPCIATION COSTS
LIFE

EOIJIPMENT NEW RESIDUAL FREIGHT YRS MRS S/HR

YAPDR 235000. 530 470530. '30 0053. '313 53 128013 15. 3
RADIO/TRANS 45309. 013 4531.). 913 I3013'3 4 64013 'a. 6$
CARRIAGE 4300. 053 360. 0'3 13005353053 4 64053 0. 54
TRACrOP 'a. oe 'a.'3') 6 96013 'a. 3la
RIG. HOW. IT :30053 00 8053. '353 '3'' 4 640'? 1.. 1.3



(: FIXFI' COSTS

MOVE IN 6. 88 HOURS FOR SIDE. VEHICLE AND DRIVER
73. 73 0 * 6. 00 7±2. 32

INITIAL. PIG UP 2. @8 HOURS FOR SIDE = ±47. 46

RIG DOWN SAME AS RIG UP 147. 46

MOVE OUT SAME AS MOVE IN 712. 38

EJGINFERING LABOR = 0. 00

CHOV!F.S 34 45 EACH

COST OF CHOKERS = (SALE V'JL) * (COST EACH)/LIFE MBF

COST OF CHOKERS = 258. 38

,:'PEFRl DIG LINE'EPS)

lOTAL F XED COSTS 3321. 24

r. I NSIJPANCE AND TAXES

AVERAGE INVESThENT (NEW COST RESID. DEFP. )/2
ItISUPANCE AND TAXES = 0. 20 * AVE. INVEST. ( 153312. 50 )

INSURANCE AND TAXES 19. 16

YARD tUG COST SUMMARY

CALCULATED MEF/DAY 22. 22
DEPECIP.TtOV8 HP. DAY ±42. 20
:PEPATIPIG COST/8 HP. DAY 447. @4
FtEC COST '8 PP. DAY 98. 48
t'ISIJRArJCE AND TAXES/2 HP. DAY i.53. 3±
TOTAL COST/8 CAY :4L. 55

27. 87
...k ****I****i************ . . .

0

LInE 31/FT SIZE(IN) LENGTH(FT) TOTAL LIFE(MM) (5/M)

P1!NLD1E 1. 3 0. 75 80 ±995. @0 ±2. 80 0. ±7
0. 39

HAULBACK 1. 33 0. 75 2588. @0 4655. 80 ±2. 00
0. 32SKYLINE 2. 10 1. 80 ±880. 00 3788. 80 10. 80

SKIDDTUG 0. 88 0. 80 8. 00 0. 00 8. 00 0. 00
0. 36

STRAWI INE 0. 45 8. 38 4800. 88 1800. 80 5. 00
SLACK PULL I PIG 1.. 33 0. 75 ±500. 013 ±995. 08 12. 00 '3. j7

OTHER LINE i. 33 0. 75 ±25. 80 ±66. 25 0. 58 0. 33

SuBTOTAL: 1. 79 /M * 750. 00 ±9



S TZE NUMBER LENGTH COST/FT OT COST L TFE/HPS COST/H
'3UYLTNES 8. 75 2. 09 109. 90 1. 33 13. 90 12800 0. 02

TOTAL DEPPECIATON COSTS = 8. 5 /HP

OPERATING cosrs

MA IP4TENA'ICE
AND REPAIR EQUIPMENT XOF DEP. $/HOUP

YARDEP 50 3. 26
RADIO 60 9. 41
CARRIAGE 20 8. 04
TRACTOR 59 0. 00
RADIO CONT. 60 9. 00

SUBTOTAL 3. 71

WIJE1.. ANU)
LLIEPICATTOPI EQIJTPMENT i/HP

VAPOEP 3. 04
TRACTOR 0. 00

Rosedale Tlmbermaster

EXPLANATION OF cocr

A DEPRECIATION COSTS
L I FE

SuBTOTAL 25. 59

63

EQUIPMENT NEW RESIDUAL FREIGHT YPS HRS $/HR

YAPOEP 82009. 00 16490. 00 700 99 7 1±200 6. 53
PAD 10/TRANS 4299 0 420. 90 09999 4 6400 0. 68
CAPIAGE 3409. 09 620. 99 909 .9 12899 0. 21
TRACTOR 0. 00 0. 90 0 09 5 *009 0. 00
PIG. HOW rT *099. 90 *99. 99 4 6480 1. 13

','APD TUG LABOR TI TLE)

SUBTOTAL 3.

HOURLY PATE

84

NUMBER TOTAL COST/HR

HOOK TENDER 9. 90 . 1 9. 89
CHQYEP SETTER . .9. 59. .

CHASER 8. 50 .9 59
YARDING ENi3INEE 2. 50 1 8. 59
SIIDc*P OPERATOR 9. 99 1



f:. FtXED COSTS

MOVE iN 6. 00 HOUPS FOP SIDES VEHICLE AND DRIVER
41. 61 + 50. 00 6 '30 549. 68

tNtTIAL RIG UP 2. 00 HOURS FOR SIDE a 83 23

RIG DOWN SAME AS RIG UP 83 23

MOVE OUT SAME AS MOVE IN 549. 68

£NGIP*EPUIG LP':R = a oo

CHOEP 15. 85 EACH

SUBTOTAL 0. 58 /M * 750. 08 = 431. 41

IOTAL FIXED COSTS a 1816. '39

1,. INSURANCE AND TAXES

AVEPGF INVESTMENT - (NEW COST +
t NSURANCE AND TAXES 0. 16 2

RESID. + DER i/2
* AYE. !N"EST ( 44j 43 )

tP1SURANCE AND TAXES a 5. 44 S/HP

.,.*****a*******a* 4.*****,***a** ** ,,***** **

YARD 1MG COST SUMMARY
* ** a *

CALCUL RIED M81- /DAY 12. 9

DEPRECIATION/S HP. DY '55 49

OPEPAl IPJG COST/S HP. DAY 264. 41

FIXED COST /8 HR. CAY 3±. 31

TrISUPANCE AND TA(55/? HP. DAY 43. .54

1OTL COST'S P DW &'37. 75

31. 54

64

COST OF CHOEFS = SALE 'OL) *

iOST OF CH'D(EPS = 1±9. 88

,pEPATtNG LINESEPS)

(COST EPCH),LIFE P1EF

LINE $1/FT SIZE(IN) LENGTH(FT) TOTAL LIFEMM) (S/N)

MAINLINE '3 .50 '3. 38. 1050. 00 00 '5. 00 '3.09

HAULSACK O.SO a 39 19.50. 09 97.5 '39 6. '3s '3.16

cKYLINE 0.90 0. 63 1250. 00 12±5 00 8. 00 0. 15

SKIDDING '3.00 0. 00 0. 00 '3 '30 a 0. 00

STRAWLIHE 0. 40 '3.25 2600. 00 1'34'3 0 6. 00 8. 17

SIACK PULLING '3.00 '3.00 0. '30 '3 0') '3.00 0. '30

iTHER LINE 0. '30 8. 00 8. 00 '3 '30 8. 00 0. '30



SIzE NUMBER LENGTH COST/F1 rcrr coc LIFE/HPS COSTH
I3IJYLIPIES 13 7 2. 1313 1013. 1313 1. 3 13. 1313 1281313 8. 02

TOTAL DEPRECIATON COSTS 8 56 HR

8. OPEPATIrG COSTS

MA I NTENANCE
AND REPAIR EOIJIPMENT OF DEP. S,'HCIJR

'lARDER 513 3. 26
RADIO 60 0. 41.
CARRIAGE 20 0. 34
TRACTOR 50 0.013
RADIO CONT. 6'? 0. 00

SUBTOTAL 3. 71.

FflL $NO
LUEP I CAT IOU EOU IPMENT

YAROEP 3. 84
TRACTOR 0. 1313

65

Rosadale Ttinermaster

I.I8TQTAL s so

.

EXPLANAT I N OF COST

A PRCZATION COSTS
LIFE

EDUIF'PlENT NEW RESIDUAL FREIGHT '?RS HRS i/HR

YAPOEP 821313. '30 16400. 00 7'313. 130 7 11200 6. 3
PADIO?TPANS 4809. 013 4130. 913 6400 0. 68
CARRIAGE 34130. 1313 68'?. 0'? 13130013013 8 ±280'3 0.21.
rpperoP '3.013 0.1313 13. 13.3 13131313 13. 1313

RIG. HOW. TT 80130. 00 .9013 1313 13131313131313 4 6413'? 1. 13

VARDTNG LPBOPTITLE)

SUBTOTAL 3.

HO'JPL'l RATE

84

PlUMBER TOTAL COST/HP

HOOI( TENDER 0.OI3 1. '3.00
CHOVEP SETTER 8. 5'? 1. 1313 3 513
CHASER 3. 513 1 :3 513

YARD THG E?IGINEEF' :3 513 . 1 :3

2IDDEP OPERATOR 13 1313 j.



C:. FIXFfl COSTS

MOVE I N 6 00 HOURS FOP S IDE, YEN I CLE AND DPI VER
4±. 61 + 5C. i)s3 * 6. 08 68

INITIAL RIG UP 2. 00 HOURS FOR SIDE 83. 23

PIG DOWN SAME AS PIG UP 83. 23

MOVE QIJT SAME AS MOVE IN 549 68

ENGINEFRING LABOR = 8. 88

CHOKERS 15 5 EACH

COST OF CHOKERS = (SALE '/OL) * (COST EACH).'LFE MEF

COST OF CHOKERS 118. 88

OPERATING L INES(EPS

LENGTH(FT) TOTAL LIFE(MM) (3/M)

SUBTOTAL: 0. 58 ,'M * 750. 00 - 43±. 41

TOTAL FIXED COSTS - ±8±6. 09

. INSURANCE AND TAXES

AVERAGE INVESTMENT - (NEW COST + RESID. + DEPP. /2
INSURANCE AND TAXES - 0. 20 * AVE. INVEST ( 5442±. 43 )

INSURANCE AND TAXES - 6. 80 1/HR

* . *,p*******M
YARD I PiG COST SUMMARY

CALCULATED MBF,DAY 12. 93
DEPPECTATIOPI/$ HP. DAY 63. 49
OPERIR1 I PiG COST/8 HP. DRY 264 4±
F!:<ED COST /3 HP. DAY 1. 1.

INSUPAPICE AND TAXEZ/8 HP. DAY $4. 2
TOTAL COST/2 HP. DRY 4i$. 6
COST/IBF

66

LINE it/FT SIZE(IN)

1050.88 52588 6.08 0.89
I-IAPJLBACK 0. 50 8. 33 ±950. 00 975. 00 6. 00 0. ±6
SK'i'LINE 8. 90 0. 63 1350. 08 1215. 08 8. 00 0. 15
SKIDDiNG 8. 00 8. 88 0. 08 0. 08 0. 08 0. 00
STPAWLINE 8. 40 8. 25 2600. 00 1048. 80 6. 08 0. ±7
SLACK PULLING 8. 08 0. 88 0. 00 8. 08 0. 08 0. 00
OTHER LINE 0. 00 0. oe 0. 80 0. 00 0. 00 0. 80



ST ZE
r3IIVu.1PiS A A

FItEL ANfl
lj)RPUATU)U

NI.IMRFR

4 All

A OPc4TTNG rfl5T9

MA TH NPNrF
aur rc.PllTP FDIJtPMENT OF DEP LHOIJR

YAPDER S 9ll

RllTfl A 41.

CRQRIAGE 28 '3

TRACTOR '3
RRrto rflNT '3 '3.'3

SIJATOTAL 43

TOTAL DEPRECIATO rflSTS 14 All /HR

EP,JIPMENT

YAROFR c 9

TRACTOR '3.AA

SuBTOTAL 5 92

LF.NTrH rOTiFT ThT COS,. LTFE/HRS COST/H
225. A 1.. 77. ll13 £2888 8. 12

YAPrUNO I.AAOQ(TTTLE) HOURLY QATF NUMBER TOTAL COST/HP

I4riflI( iEUOP 8. 58 1 '3 58

i.inu SFTTFR '3 j All A 58
A All j A

VAPI1 Nfl F?JO I NEP '3 1. A MA

ueTr',I:..P OPF.PATflP '3 All 1 A ilA

SItRTOTPL 25 58

,

Ecologger II

XPLF41AT I OP1 O COST

A £FPI'.rIATT1 COSTS LIFE

F.U1'P1FUT RESIDuAL FREIGHT YRS HPS s/HR

1 R2399 AA 3478. '' 75A A .9 128''3 1.1. 99

RAC) A1TRAP 4AA AA 4AA A AAAAAAA 4 A

iPQ1AOF 2AA Ai3
A j2AAI '3. 18

A AA A A AA S RAA'3 Q?t '38

PYG Nt'U TT AAA All All AAAAAAA 4 4AA 1.. 13

67



i. FIXED i1ST5

MOVE IN HOuRS FOP SIDE. VFHTCLE AND
51.. 93 + 40.0'? * 0

D1rrIt. RT( UP 2. 00 HOURS PiP 51fl 1.03

RIG UOWN SAME AS RT IJP 183. 86

MflVE uiIJT ME OS MOVE IN 551. 59

ENI MFPTNII LAI 0. 08

ClF 3 4 FAf H

rOST (IF rHnkEpS (SALE VOL) * (CiST AfH)ITFF NOR

riicT isF CHflI(FPS 258. 38

TQTAI. IIXFfl f1TS 2214. 71

YARD 1110 COST SUI*IAPV
4* 4 4* 4 *4*
rou rio ATFF MAF,ThY 17 7l
DFoPFr.TATrrlN'3 HP fl$Y 1.12. .3
(3PFP01 IPSO rrrTiR HR DAY 702 A
F?'Fr. rtwr '0 wP DAY 52 27
I p451 IPANIF n 4P

TOTAl rti'T'0 HP DAY 2 4
ff1.lMPF 71 "

c' DISIJPANrE AND TAXES

AWPO(E INVFTMENT - (lIEU COT 4 PF51D DFPP )':!
TNIIPONCF AND TAXES - 0.16 * $VF TNVF51 ( 1191322.

IN1.lPoNrF AND TAXES - Ii. 90 S/HR

25 )

**

68

FPAD I.DJFSCEPS)-

t..1P 1/FT SIZE(TN' LENGTh(cT TOTAl. LIFE(MW' (S/M

MP!NL!'JE - 1. 27
AIJLEF.0 0. 86

00
cTROwi.. INE '3.45
Sl.00V PINjIPIG o:oo
flThF1 LTNF 0 00

'3 7.5
a.
C3. 88
13 00
0. 38
'3 130

0. 013

21P'
19013
1500

0
251313

'3
13

0
1313

00
'30
013
013

00

266?

A
t12.

'3
'3

00
00

00
0'3
00
08

18
8
10
'3

8
'3
O

130
00

'38
'30
'38
00
80

8. 27
'3.28
0. 25
'3 '30
0. 14
'3 00
'3.00

Cj 1kTOTAL 1386 ;?l* 750.8'? -, 645. 43

DR I VER
.551. 59

86



B nPFITTN( cgicrs

MATNTFNANCE
Aplr) PFPAtP IJTPMENT ?.IDP DEP. II4flhiP

YF4RDER
i q.

RADIO A 41.

TPAU.rrOP A
PADTO NNT A AA

SUBTOTAL 43

.Iuc Jn
U IAP1 (ATtflN IjtPMENT

VAPR
TPAC.TOR A

c,,IBTOTAL

vAPr1N( ,ARnP(TTTiF' HOURI.Y PATF NIIMRFQ TflTAI (ijTIHP-
WflflI( TFNflFP A A I A

ri.inlcFp cFTTFP A .1 AA A 5A
A A

P.1( FPlr.DIcEP A

(yr.nFp rPFRATIA I A

.;ip.TrTAL 2! A

Ecologger II

XPLPNATTOIJ OF COST

A F(1T1O CflSTS LtFE
EiUtIFNT P'4W REStD1JPt FPFTT VP5 HPS ,'HP

239 3V47R A 7AC) jj 99
4PA4 A 4A ) AAAAA 4 ALA A '$

A 12A i. j
A A Ai 5 fAIA i. 3s3

flW TT
4 ,;4ØA 1. 13

T 7F NljMBP LFWTW CflTJFT TflT C(T 1. tF,'WR5 (O5TJI4

GIJYLTNF A AA 4 i 225. AA I ' 747 12 A 12

TOTAL DEPPECIPTON j4 A JHP

69



r FTr ri-rs
MflVF T l'Z Ai WflijP5 FP T flF VFW T (1 A1 OP T VFP

1. 93 + 4A 8 * 1. 59

TNTTTAL PIfl lIP 2. 98 HOURS FflP TOF 1A3

PIll I)llWN 5AM AS P113 lIP 13 #

MflV lll IT 5AMF A' MflVF TN M1 5

ir T NFF I P'Ill I AAllP = A

ikFP 4 EA(H

IF WflWF (AI.E VOL fflT Fpr.HIL;FF MAF

SU8TOTPL: 0. S'S /11 * 750. 09 - 'S4

TOTAL FIXED COSTS = 2214. 71

0. tplSUPllCE AND TAXES

AVA(3E IPIVESThENT = (NEW COST + RESID. + OEPP. )/2
INSURANCE AND TAXES 8. 20 * AVE. INVEST C 119822. 25 )

INSURANCE AND TAXES j4 80 $/HP

YARD I NO COST SUMMARY ** ***** * *=*
CALCULATED MEF /DAY 17. 78
DEPPFC!ATIOPI/8 HP. DAY 112. '3
opERATING COST'8 HP DAY :82. 8
F!:EC' Ct:rT /8 HP DA 52 27
! NI)PP3CE AND TAES.'8 HP NW 119 92

r.' ,:O5T..' HP 5
:2.

70

llST (IF rWflKFPS 2

,PFPAl 1 PlO 1. TPJF(F.PS)

38

ITI1 st/FT STZETN LENITrW(FT) TOTAl LTFF(MM) (5/j

MATNIIN t2
WAI.II PA()C A A
SYYLTPIE 1.

totur 9 Al.
5TPAWl.tNF 4

9. 88
8
0. 38

1599 89
. A AA
2580 90

I 4 AA
2499 98

A
1.125 00

1A0
8 80
19. 99
0. 09
8. 80
0. 80

8.27
9 28
8. 25
8. 08
0. 14
8. 80.

SLACK PULLING 0. 09
OTHER LINE 0. 80

0. 08
0. 89

0. 08
9 00

0. 80
8 80 0. 09 0. 89



APPENDIX II

YARDING COST COMPUTATIONS
(with skidder)



laland Jones Tratler Alp

SIzE NUMEEP LENGTH COST/FT TOT . COST L !FE.HPS COST/H
GIJYLIPISS 0. 7'5 2. 00 100. O3 1. 22 t9. '50 12800 0. 03

TOTiL DEPPECIPTON COSTS = 12. 4'5 /HP

YARDEP 2 .4
TRACTOR 2.

SUBTOTAL . 82

Vp.IPIG LABOR(TITLE) HOURLY RATE NIJIIE:EF TOTAL COST/HP

SIJE;TOTFIL 2'5. '50

I

71

EXPLNRT ION OF COST..............
cj DEPPFc'.IPTION COSTS LIFE

')IjTPIiENT NEW FESIDIJFIL FREIGHT YRS HPS 3/HR

YPCEP 72000. 00 14600. 00 1460. Oc 4 4c 9 '5

O IO/TFNS 4Scj9. 00 40 O 0000I 4

CPFRIPGE 200 00 460 00 00000 8 12800 0. 14
TCTQP 10000. 00 1000. 00 '5 Øi 1.

T :000. 00 .00. 64' 1 IZ

'400V TEPICEP
CHOEP SETTER
CHASER
ycpjG ENGINEER
SICCF ,:FEF ATOP

0.
8.
0.

:?.

00
'50
00

'50

1
1..

1I
i.

00
0.
8
0.
8
8

00
'50
00
'50
'50

* ***
oEPTtNG c':'STS

* *. *

MR ! JTEJCE
FiC' PEFRIF EfUJIPMENT OF CP. 3-'HOIi

YRPC'EP
p,r,to

'50 4. 6.
e

CRPPIR'3E 20 0 03
TPPCTOP '50 e.
RAdIO CONT. 60 a

SuBTOTAL '5.67

F1 'Ft. AND
I ijPAT ION EGIJ IPMENT 3/HP



C:. FIXED COSTS

MOVE IN 6. 08 HOURS FOP SIDES VEHICLE RHO DRIVER
58. 45 + 35. 00 6. 09 51.2. 69

INITIAL RIG UP 2. 00 HOURS FOR SIDE 100. 90

PIG DOWN SAME AS RIG UP 100. 98

MOVE nUT SAME AS MOVE IN 512. 69

ENGINFERItIG LABOR 0.00

CHOVER 15. 85 ERlH

COST OF CHOEPS (SALE VOL) (COST ERCH/LIFE MEF

COST OF CHOVEPS = 1±3. 88

OFEPATING LI NES(EPS)

5IJBTOTPL 0. 90 /M * 7.58. 00 674. 91

TOTAL FIXED COSTS = 2920. 85

r. INSURANCE PHD TAXES

RVEFPF INVESTMEIIT (NEW COST + RESID. + DEPP. /2

INSURAPICE AND TAXES 0. 1.6 * AVE. INVEST. C 51.202- 50

I NSURNCE AND TAXES = 5. ±3 S/HR

* ** ****' *** *** *:M****'*' Is .M ** .***** 'II. 1'

YARD I HG COST SUMMARY

CALCULATED NSF/DRY 9 31.

DEPPECTATION/8 HP. cev . 62

OPERATING COST/8 HP. DAY 302. 95

FIXED ST /8 HP. DAY 26. 43

!P1SUFRMCE AND AXES/8 HP. DAY 41. 03
TOTAL COST.'2 HR. DRY 47j. 84

COST.MRF 48. 82

72

LINE sj/FT SIZE(IN) LENGTH(FT) TOTAL LIFE(MM) (3,M)

MAINI THE 0. .58 0. 8 2100. 89 1050. 00 6.

6.

00
00

0. iS
0. iS

HPULEPCK 0. 58 0. 32 2±88. 80 1. 08
8. 00 8. 27

SYLINF 8. 90 0. 63 3208. 00 2978 09
0 80 0. 90

SKIDDiNG
STRAWLINE

0.

0.

00
21.

0.

0.

80
-12

0. 08
4250. 09

0
892.

80
59 5. 00

08
0. 13
0. 08

SLACK PULLING
OTHER LINE

0.

9.

00
00

0.

0.

00
80

9. 90
0. 80

0.

0.

08
80

8.

8. 80 0. 00



Igland Jones Trailer Alp

rXPLF4NAT ION OF COST

A DEPPFCIATIOU COSTS

51E NUMBER LENGTH COST/FT TOT. COST LIFE/HPS COST/H
l3UYL1NS '3 75 3 013 100. 00 i. 2 199 ¶13 12800 13.03

TOTAL DEPPECIATON COSTS 12. 45 /HP

B OPERATING COSTS

MA I NTEP4ANCE
AND REPAIR EQUIPMENT /.OF DEP. 3/HOuR

YAPDEFC . 513 4. 68
RADIO 613 13. 41
CARRIAGE 213 13. 133

TPACTOR 513 13. 56
RADIO CONT. 613 8. 130

SUBTOTAL 5. 67

FUEL. ANTS
LUBRICATION EQUIPMENT S/HP

YARDEP 3. :34
TRACTOR 2. 98

SUBTOTAL 25. 513

73

EQUIPPIFNT NEW RESIDUAL FREIGHT YRS
LIFE

HRS S/HR

YARDEP 73131313. 1313 14'013. t.3i3 j4,'3. 13i3 4 641313 9. 35
RADIO9TANS 48i39. 1313 4813. 9, 13013130013 4 ,;4013 0. .3$
CARRIAGE 221313 1313 460. 130 01313138013 8 128013 13. 14

TRPCTd1R 101300. 013 1131313. '313 '3.1313 .5 813013 1. 13
PIG. HC'ti TT 88130 1313 81313. 00 13013130130 4 641313 1. 13

YARDING LAEOR(TITLE)

SUBTOTAL 'S. 82

HOURLY RATE NUMBER TOTAL COST/HR

HOOK 1FNDEP 13. 1313 . 1. 13. 1313

CHtDVEP SETTER 8. ¶13 i. 130 8 50
CHASEP '3 013 £ 8. 013
YPDTHG ENGINEER 8. 513 1. 8
SKIDOEP iPEPATOP 3. 50 8 513



. FIXFD COSTS

MOVE IN 6. 00 HOURS FOP 5IDE VEHICLE AND DRIVER
5. 45 + 35. 00 . 6. '30 512. 69

INITIAL P113 UP 2. 00 HOURS FOR SIDE = 1.00. 90

RIG DOWN SAME AS PIG IJP 1.00. 90

MOVE Ol.tT SAME AS MOVE IN 51.2. 69

EN'3 I ?IEEP I NO LAEC'P '3. 00

CHovEp 15 85 EACH

SIJ9TOTAL: 0. 98 /11 * 750. 00. - 674 $1

QTPL FTXED COSTS 2020. 85

r). INSURANCE AND TAXES

AYEPP(F INVESTMENT (NEW COST + PESID. + DEPR. )'2
INSURANCE AND TAXES 8. 20 * AVE. INVEST. C 51282. ¶0 )

INSURANCE AND TAXES 6. 41 S/HR

YARDING COST SUMMARY

CRLCL II ATED M8F'DAY 9 .91
DEPPEtPTION/8 HP. DAY 99. 6?
ipEFATtNG COST/9 HP. DAY 0?. 95

I<ED Q5T 8 HP. DAY 26. 4?
INSUPANCE AND TAXE/8 HP. DAY ¶1. 28
TOTAL i.T-'8 HP DAY 431. ?0
COST.MF 49. 136

.$***14..*...M*w*.*******:***** .........

74

COST OF CHOKERS (SALE VOL) *

COST OF CHO)'ERS 11.3. 88

OPERAT DiG L INES<EPS)

<COST EACH"LIFE 11SF

LINE St/FT SIE(IP1) LENI3TH(FT) TOTAL LIFE(MM) (5/11)

MAINLTNE 0. 50 0. ?8 2100. 1313 11350. 00 6. 06 8. 18
HAULBACK 0. 50 0. 38 2±00. 00 1.050. 60 6. 00 8. 1.8

SKYLINE 0. 90 8. 62 2200. 013 2970. 00 3. 00 0. 37
9. 00 0. 00 8. 00 0. 00 0. 813 0. 00

STRAWLINE 0. 21. 0. 12 4250. 00 992. 50 5. 00 0. 19
SLACK PULLING 0. 00 0. 08 0. 80 0 '30 0. 013 8. 00
OTHER L INE 0. 013 6. 90 8 90 13 00 0. '38 8. 88



Smith TimberulaSter

SI E NUMBER LENGTH COST/FT TOT. COST L IFE/HPS COST/H

GIJYLINES 0 50 3. 130 200. '30 '3. 7'? 2113. 013 128130 0. '33

TOTAL DEPPECIATOPI COSTS * 7. 76 /HR

CPEPATINQ CCSTS

MA IPITENPNCE
AND REPAIR EQUIPMENT rOF DEP. s/HOUR

YARDER 50 2. 40
RADIO 60 0. 4j.
CARRIAGE 213 0. 30
TRACTOR 50 0. 56
RADIO CONT. 60 0. 00

SUBTOTAL 3. 37

FIJEI_ AND
LUER tCAT tON EQUIPMENT

YARDER
TRACTOR

SUBTOTAL . 6. 82

S/HR

3.84
2. 98

YARDING LPEOP(TTTLE) HOURLY PATE NuMBER TOTAL COST/HP

HOOV TENDER 0. 00 1 0. 1313

CHO)(EP SETTER 8. 50 1. 130 8. 513

CHASER 0. 00 i 0. 00
YARDING ENGINEER 8. 50 t 0. 50

KIDDEP OPERATOR 8. 50 1 8. 513

SUBTOTAL 25 50

75

XPLPNAT!N fF rflT

A DEPPECIATIOPI COSTS LIFE
EQUIPMENT NEW PESIDUAL FREIGHT YRS MRS S/HR

YAPOER 66000. 013 13200. 00 1000. 00 7 112013 4. 80
680.

RADIO/TRANS 48139. 0'3 480. 90 00130000. 4 64013
0. 00

CARP ZAGE 0. 00 13. 00 000001313 $ 128013
1. 13

TRACTOR 101300. 00 10130. 00 0. 00 5 8000
13

RIG. I4r'W. TT 801313. 130 $1313. 1313 00013131313 4 4130 1.



,4****4
*

(: FIXED COSTS

MOVE TN 6. 013 HOURS FOR SIDES
4 + 25. 00 * 6. 00

IrIITTAL RIG UP 2. 00 HOURS FOR SIDE 36. 91.

RIG DOWN SAME AS RIG liP

MOVE ilJT SAME AS MOVE IN 470. 72

EIGINEEPDIG L.EOR '3. 130

CHOKERS t5. .95 EACH

SUBTOTAL:

TOTAL FIXED COSTS - 1.791.. 37

r). IPISIJPAPICE AND TAXES

AVERAGE INVESTMENT (NEW COST RESID. + OEPP. /2
INSURANCE AND TAXES a 213 AVE. INVEST. 36

INSURANCE AND TAXES 5. 43 S/HR

YARD DIG COST SUMPIAR?

771.
62.1.0
225. 52
t3. 42

DAY 44
409 .13
52. jj

CALCULATED MEF/DAY
DEFRECIPTTQN/8 HP. DRY

OPEFAT DIG COST.-$ HR. DAY
FIXED COST /9 HP. DAY
TPISUPAPICE APID TAX!S/3 HP.

TOTAL COST/3 HR. DAY

86. 91.

VEHICLE AND DRIVER- 4713. 72

. 74 /M * 7150. '313 5157. 25

76

COST OF CHOKERS (SALE VOL) (COST EACH)/LIFE MBF

COST OF CHOKERS * jj8. 39

OPERATING LINESEPS)

LIrJE st,FT SIZECIN) LENGTH(FT) TOTAL LIFE(MM) '3/M)

MAINLINE
HAULBACK
SK'JL!NE
SKIDDIPIG
STRAWLIPIE
SLAcK PULLING
OTHER LINE

13. 50
0. 50
0. 80
0. 1313

13 21.
0. 00
0. 00

0. 38
0. .39
13. ø
0.00
13. 25
0.00
0.00

tSOO. 00
21300. 130
201313. '313.

13.00
401313 130

0.013
13.00

iSO. 1313
1.500. 1313
1.6013. 1313

13.013
840 00

0.013
0.1313

6.013
6.013
8.013
0130
5130
1300
eel)

0.1.3
8.25
13.20
0.130
0.1.7
'3.130
0.00



FUEL AND
LuBRICATION

I

Smith Timbennaster

EXPLANATION OF COST** * * * * ** * ** .*** *** ****** *
A. DEPRECIATION COSTS LIFE
EQUtPMENT NEW RESIDUAL FREIGHT YR5 MRS s/HR

YARDEP 6IØ130. @0 13200. 1313 1131313. 1313 7 1121313 4. 80

RADIO/TRANS 49139 1313 4813. 913 013131313013 4 64130 0. 68

CARRIAGE 0 130 0. 1313 0131313000 9 129@13 0. 00

TRACTOR 1131300. 1313 113013. 00 13 00 5 80013 1. 13

PIG. MDW TT 9000. 1313 91313. 013 1300001313 4 6.4013 1. 13

SIZE NUMBER LENGTH COST/FT TOT. COST LIFE/MRS COST/H
GUYLINES 13 50 3. 013 2013 00 13. 70 210. @0 129130 13. 133

TOTAL DEPRECIATON COSTS = 7. 76 /HR

B OPERATING COSTS

MA INTENANCE
AND REPAIR EQUIPMENT OF DEP. 3/HOUR

YARDER 2. 413

RADIO 60 0.41
CARP IPGE 20 13 00
TRACTOR 13. 56
RADIO CONT. .0 '3. 1313

SUBTOTAL 3. 27

EGui IPPIENT S/HR

YARDER 3. 84
TRACTOR 2. 98

SUBTOTAL 6. .92

YARDING LABOP(TITLE) HOIJPL? PATE PlUMBER TOTAL COST/HR

HOOV l ENDEP 0. '30 t 13 1313

CHO'ER SETTER 9. 50 1. 013 0. 50
CHASER 13. 013 1 '3 00
YAPDIPIG ENGINEER 9 1. 9. 50
SKIDDER OPERATOR 9. 513 . 1 8. 5s3

SUBTOTAL 5 ¶0

77



t FIXFO COSTS

MOVE Iii 6. 30 HOURS FOP SIDE, VEHICLE AND DRIVER

43. 45 + * 6. 30 a 470. 72

INITIAL PtG UP 2. 03 HOURS FOR SIDE a 36. 91.

PIG DOWN SAME AS RIG UP $. 91.

MOVE OUT SAME AS MOVE IN 470. 72

EH'3 I NEER I NO LABOR - 3. 03

CHrJKERc tS. 35 EACH

0. 12
a 25
0. 28
a eo
a ±7
3 00
9 03

SIJOTOTAL: B. 74 /M * 753 a 557. 25

IOTAL FIXED COSTS a 179±. 27

I). INSURANCE AND TAXES

AVERAGE IPIVESTHENT a (NEW COST + PES ID. DEPR. )

INSURANCE AND TAXES a 8. ±6 * AVE. !PIVE5T 43442. : )

I PISUFANCE AND TAXES 4. 34 S/HR

YARDING COST SIJMMARY

CALC!JLA TED MEF/DIW 7 71
DEPREC rATION/S HP. DAY 62. 13
OPEPATIPIG COST/S HP. DAY 235. 52
FtEc COST /3 HP. DAY j 42
INSURANCE ANt) TAXES/S HR. t)AY 4 T5
TOPL COST.S HP. CAY &O0 ;9
COST/MCF 51. 93

78

COST CF CHCVES a (SALE VOL)

COST CF CHOrEP.S a j3. $3

OPERATING LI1ES(EPS)

(COST EACH)/LIFE MBF

LINE St/FT SIZE(IN) LENGTH(FT) TOTAL LIFE<MM) (S?M)

MAINLINE
HAULBACK

0. 50 8. 23
0. 8

1580. 00
. 3000. 00

7so. 03
±503. 00

6. 00
6 83
3. 33

Sk'LINF
SKIDDtNG
5TRPWI INE

a 80
0. 00
0. 2±

0. 50
0. 00
0. 25

2003.
8. 33

4000. 30

±680. 33
a 00

340 00
0. 00
5.. 30
3 33

SLACK PULLING
OTHER LINE

0. 30
0. 30

3. 33
3. 33 9 33

3. 33
3 33 9 30



51E NUMBER

iiy,_ t ES 1. 12 3. 00

OEPATtNG COSTS

PIA I NTEPAP4CE
ANO PFPAIR

pir'
L'.BP ICAT ION

wrW TEPIOEP
CHOIEP SETTER

JPRO 1 NG ENG I NEEP
K I DOF ipEFATOP

LOU IFMENT
'?RPDER
RADIO
CARRIAGE
TRACTOR
RADIO CONT.

LOU I PMENT

YARDEP
TRACTOR

SUBTOTAL

Thundertrd

XPLRNPT IOU OF COST *

LENGTH COST/FT TOT. COST LIFE/MRS COST/H

21313. 00 2. 7 771. 1313 128013 0. 12

TOTAL DEPPECIATON COSTS - ±8. 97

'.OF DEP. s.'HOIJR
50 7.79
613 0.41

0.27
0.56

613 aoe

SUBTOTAL 8. 93

YARDING LPBOP(TITL!) HOURLY RATE NUMBER TOTAL COST/HP

8. 513
8.50
8. 50
8 ¶0
13.513

±3. ±5
2. 97

16. 1.2

S/HR

.13.513

1.'30
1. 8.50

1350
I

/HR

79

a * *
A OEPDECIAT ION COSTS

EOU I PMENT NEW RESIDUAL FREIGHT
LIFE

'?RS HPS S/HR

'POEP
PoIO'TPNS

CPPPIAI3ETI.TiP
P ! '1 HOW. TT

235913'3. Ø'3
4$09. 1313
4013. 30

j1313913. 1313

$13130. 1313

47131313. '30
489. 913
860. 00

1.0130. 1313
$130. '30

9000. '30
130000130

'3. 1313

B
4
4
5
4

±2800
6400
64130
8130'3
64130

±5. 39
0. 613
13. 54
I ±3
1.. 13

UETOTAL 'IZ. ¶0



r: FIXE( C1)STS

MOVE IN 6. 00 HOURS FOP SIDES WE}.IICLE AND DRIVER
86. 53 45. 00 * 6. 00 789. 16

INITIAL PIG UP 2. 00 HOURS FOR SIDE = 173. 05.

PIG DOWN SANE AS RIG UP 173. 05

!OYE OUT SAME AS MOVE I N 789. 16

ENGINEEP!NG LABOR a 0. 00

C')I(EPS 34 45 EACH

rOTAL FIXED COSTS a 3526. 00

I). INSURANCE AND TAXES

AVERAGE INVESTMENT = (NEW COST PESID. + DEPR. )2
INSURANCE AND TAXES a 0. 16 * AVE. INVEST. C 153312. 50 )

I NSUPANCE AND TAXES 32

VAPDING COST SuMMARY
*

CALCULATED MBF/DAY 22. 22
DEPPECIATION/:3 HP. DAY 151. 80
OPERATING COST/$ HP. DRY 540. 42
FI:Ec COST /8 HP. DAY . ±04 46
INSURANCE AND TRXEZ/:3 HR. DAY 122. 65
TOTAL COST/8 HP. DAY 919. 33
COST/MEF 41. 37

COST OF CHOKERS a (SALE VOL)

COST O CHOKERS 258. 38

1PEP.ATING LINES(EPS)

* COST EACH)/LIFE MOF

LINE 51/FT SI!E(IN) LEN'3TH(FT) TOTAL LIFE<NM) (5/N)

M.INL1NE 1. 33 0. 75 1500. 00 1995. 00 12. 00 0. 17

.1. 33 0. 75 3500. 00 4655. 00 12. 00 0. 39

SK'T'L DIE 2. 10 1. 00 1800. 00 3780. 00 10. 00 0. 38

SKI DD IMG 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
STPAWLINE 0. 45 0. 38 4000. 00 1800. 00 5. 00 0. 36

SLACK PULLING 1. 33 0. 75 1500. 00 1995. 00 12. 00 0. 7
OTHER LINE 1. 33 0. 75 125. 00 166. 25 0. 50 0. 33

SUBTOTAL: 1. 79 tl * 750. 00 a. 1343. 19



Thunderbird

EXPLANATION OF COST

A CEPPECIATION COSTS
LIFE

EOIJIPMENT NEW RESIDUAL FREIGHT YRS HRS 3/HR

YAPOEP 23501313. 0'? 470013. 013 9000. 0'? 8 12880 15. 39
TPANS 4AA9 A13 48'?. 90 0001300'? 4 640) 'a. 68

CARRIAGE 42013. 0I? 860 1313 808131308 4 4'?13 13. 54
11313138 1313 100'? 1313 13 1313 5 80138 1. 13

PIG l4tW IT :3i313'?. 1313 8'?'? 1313 13013813130 4 64130 1. 13

TOTAL DEPRECIATON COSTS 18. 97 /HR

QPATN3 COSTS

MA I NTENAPJCE
AND REPAIR EQUIPMENT XOF DEP. 3/HOUR

YARDER 50 7. 713
RADIO 68 0.41
CARP IAI3E 50 0. 27
TRACTOR 513 13. 56
RADIO CONT. 613 0. 1313

SUBTOTAL 8. 93

FI'EL AND
LUBRICATION EQUIPMENT 3/HR

YARDER 12. 15
TRACTOR 2. 9?

SUBTOTAL 16. 12

YARD I P113 LABOR TI TLE) HOURLY PATE PlUMBER TOTAL COST/HR

HOOK 1 ENDER S. 50 1 8. 513
cHo:ER SETTER. 8. 513 13,3 .

CHASER 8. .5i3 1 8. 513
YARN PIG ENGINEER 5. 513 1 $ 5'?
Th I DCER OPERATOR :3. 50 1 S. 50

5I.!BTCITAL 42 5'?

0I

SIZE NUMBER LENGTH COST/FT TOT. COST LIFE/HRS COST/H
GUYLINE! 1. 12 2. 1313 21313. 1313 2. 5? 771. 1313 128013 13. 12



(: FIXED COSTS

MOVE IN 6. 08 HOURS FOR SIDE. VEHICLE AND DRIVER
86. 53 + 45. * 6. 80 789. 16

INITiAL RIG UP 2. 00 HOURS FOR SIDE = 173. 85

RIG DOWN SAME AS RIG UP 173. 05

MOVE OUT SAME AS MOVE IN 789. 16

£lOINEEPING LABOR = 0. 88

COKEP 4. 45 EACH

COST OF CHOKERS = (SALE VOL) * (COST EACH)/LIFE MEF

COST OF CHOKERS Z58. 33

OF'EPAT 1 NO LINES(EPS)

IOTAL FIXED COSTS = 3526. 80

I. INSURANCE AND TAXES

AVERAGE INVESTMENT (NEW COST + RESID. + DEPR. )2
INSURANCE AND TAXES - 0. 20 * AVE. INVEST. ( 153312. 50 )

INSURANCE AND TAXES - 19. 16 s/HR

* * ** ,II* * ***** 'N

YARD I NO COST SUMMARY

CPLC'J( .RTED MBF/DAY 22. 22
DEPPECIATTON/8 HR. DAY 151. 80
OPERATING COST.'8 HR. DAY 548. 42
FIXED COST /8 HR. DAY 104. 46
INSL!FAPJCE AND TAXES/8 HR. DAY 153. 3
Tc'TPL CCST/8 HP. CAY 949.
C'DST/MSF 42. 75
P N*VP 'P PP F***4'**** V 'N V *:,P *** P*'N*'P*'P P'N* **' ''M**'N

LINE 51/FT SIZE(IN) LENGTH(FT) TOTAL LIFE(MM) (s/M)

MAINLiNE 1. 33 0. 75 1508. 00 1995. 08 12. 08 0. 1?

HRULPCK 1. 23 'a. 75 3580. 013 4655. 013 12. 08 0. 39

SI.YL1NE 2. 10 1. 00 1808. 08 3790. 08 10. 08 0. 33

SKIDDING 0. 80 0. 08 0. 00 0. 00 0. 00 8. 20

SIPAWLINE 0. 45 0. 28 4800. 00 1808. 08 5. 00 0. 36

SLACK RULLING 1. 23 0. 75 1508. 08 1995 88 12. 08 0. 17

OTHER LINE 1. 33 0. 75 125. 08 156. 25 0. 50 0. 33

SIJBTOTAL: 1. 79 /M * 750. 00 ' 1343. 19



ST7E NUMBER LENGTH COST/FT TOT COST LIFE/HPS COST/H
r,IJYLtNES '3 1313 4 '3 225 1313 1. A 747 1313 12 0. 12

TOTAL DEPRECT13TO COT$ a 15 20 /HR

:.*Mt7afljtSltlI
PI13TTNO OTS

S

MA TN1 I- NANC.F
ANI) I4PATR FtJTPP1ENT 20F DEP s,'Hi)IJR

YAROER 50 5. 99
PAflTO 0. 41.
CARRIAGE 213 13 '34

TRACTOR A 5
PAr)Tfl CONY. A '3 130

SI.IBTOTAL 7 130

FIIFI. P4N0
I.IIRF.'IrAT TON

ENDE
CHOkF 'FTThR

YARO I NO FNO I NFFP
r r.i r-P OPFPATOR

Ecologger U

I.IBTOTAL !4. 1313

IJtPP1ENT S/HR

YAPOER 5. 97
TPACTOR 2. 7

SIJOTOTAL S 13.

YARDiNG LABrJP(TTTL) NOIJRLY RATE NIJMRFP TOTAL COST/HP

850 1.
13513

13130 1.

1.

0)

PIJATTON OF rni
A OPIFCIATTON CflT5

EIUPMEI1T NEW RESIDUAL FREIOHT YRS
LIFE

HRS 3/HR

113239'3. 1313 479 1313 ','O 13 i28U3 jj 99
RAr I (,TRANc 413139 1313 4813 90 13iiii13ii13 4 41313 13. i3

CAPF 1 P.lI,E 2A' 13
13 12$'3'? '3. 18

TPALIOP jAAAA 1313 13 1313 Ø'313 j. 13
HOW rr 13131313 1313 131313 1313 13131313131313 4 413A



' TXED COSTS

rlfl%.'F N ci HIilJPS FOP SIDE. VEHICLE ANI) rRTvER
5 A9 + 49 99 * . 99 = 39 54

TNTTII. Pill liP 2 99 WHJRS FOP çTrF a j9
Ptfl l),1WN SAME A5 PhI lip 139. 18

MOVF iil IT SAME AS MOVE TN 39. .54

ENeI aFP T Nl LABOR = 9 99

ij4flkFkS 24 45 EACH

TOTAl. 1ED COSTS a 2425 23

r IN1lWRNrE AND TAXES

AVFPA(iE TNVTMFWT a (NEW COST + PESTO + OEPP )/2
TN5I.IP4NC& AND TAXES a '3. 29 * AVE INVEST ( 119022. 25 )

tNSI.IPANE AND TAXES a 14 88

YAPI) T NO fl5T SLIMMAPY

rAI.CIll.ATFD MPF/I)AY 1.7 7
r,pi(:TATTl)N: HR IAY 1?t. '3
OPFPC41 TWO iiT/: HP t.AY 7
FT'Ft. rO;T ,R HP OAY 57 4
rpJSiIhNrF APII) TAXF/3 HP (.AY t19 132
TOTAl. irI5TM HP 1.AY 7

f.fl'T.MPF T;

84

rrST hF tP4flkEP5 a (SALE W(1L) *

-nr (il. CHOKP5 259. 33

flPwl TNII LTNES(FP')

COST EAsI4)LTFE M8F

I.TWF $jFT STZE(TN) LENI3Th(FT) TOTAl. LIFF(MM) (L"M)

MA I WI i NE 1. 27 A 21913 Afri 2? AA 1.9 99 9. 27
HAl JijAr)( 13 99 t34 139 8.09 9.20
5kV1. 1 UF 1. A AA I 599 CIA 24A. CIA 1999 13.25

5VTDIW 13.99 9 913 A 913 CI 99 9013 0.00
cTPAWI T NE 13 45 h3 38 259fr3. 1313 1125 1313 8139 0.14
5L91W PIJLL1NI
OTHFV LI NE

'3 1313

9. 1313
'3 90
9. 00

8. 1313
9. 9'

'3

1309
0.80
9.013

l IRTOTRL 0 85 i'M * 99 a 45 43



SIZE NI.IMBEP

CIJYL T PJES 13. 88 4. 1313

B. OPEATTNG COSTS

MATNTFNANCE
AND PFPATP FJUTPMENT 40F FP

YARDEP . 513

RADIO
CARRIAGE 20
TRACTOR 50
P01)10 CflNT 613

FUEL AND
LUBRICATION EQuIPMENT

YARDER
TRACTOR

SUBTOTAL

HOOK lENDER
tHflKFR SETTER

YP1 I N( FNi INEEP
5K Tt)r)P flPFPATOR

TOTAL DEPRECIATON COSTS 15. 20 /HR

SUBTOTAL 7. 00

LENGTH
225. 1313

Ecologger II

COST/ET TOT (TST LTFE/HRS COST/H
1.. 66 747 00 128130 '3.1.2

s-'HOIJR
5. 99
0. 41
'3.04
0. 56
A 00

S/HR

5. 92
2. 97

8. 89

LIFE
FPEItNT '1'RS HRS s/HR

7500 00 8
00081300 4

A
000 .5

00000013 4

yclpDINr, LRRflR(TTTLE) HOURLY RATE NUMBER TOTRI COST/HR

1.
1.00 0.50
1 13130
1. 8.50

12800 11. 99
6400 0. 68

12800 0. 18
8000 1. 13
64130 1. 13

EPLANATTII ! COST

A. DEPRECIATION COSTS

EQIJ I PPIENT NEW REST DuAL

YARbFP 1.82390. 013 36478. 00
RADIO/TRANS 4A09 1313 4813. 90
CARRiAGE 2800 1313 560 1313

TPA(.1flR jAAAu3 130 11300 00
PIG HOW Ti. A0313. 1313 8013. 00

51 IATOTAL 34 130



FIXED COSTS

MOVE TN 6. 00 HOURS FOR SIDE.. VEHICLE AND DRIVER
65. 09 + 40. 00 * 5. 99 a 530. 54

TNflIAL PIG UP 2. 00 HOURS FOR SIDE a 130 18

PIG DflWN SAME AS RIG UP 130. 18

MiV/F. DI IT 5AtIE AS MOVE IN 639 54

FNDI?JEERTNG LAODP = 9. 00

CHOKERS 4 45 EACH

COST OF CHOKERS = (SALE '/OL) * (COST EACH)/LIFE M8F

COST (iF i.HoKEPS a 258. 38

OPEATTNG LTNES(FPS)

ci IFITOTRL 0. 96 /M 750 OX 645 4

TOTAL FIXED COSTS a 2425. 23

1 INcI IRANCE AND TAXES

AVEPA INVETMENT a (NEW COST + RFSTD + DEPR /2
tNSI.IPAWIE AM) TAXES - A 1.6 * AVE INVFST C 1.19022. 25 )

TNSUIANCE AND TAXES a 11 90 S/HR

* .
***

YARD I N13 COST 5I.IMPIARY

CALrIII ATFD MAF/DAY 1.7 70
HR DAY 1.21. 63

flPFTTNi iflT/ HP DAY 79 09
FTXF( rfl5T JA HP DAY 57 24
INSI IRANCE ANI) TAXES'A HP DAY 5 22
TOTkI (D'TJA wP DAY 673 17
CDST /MF

Qv

SI/FT SIZE(IN) LENTH(FT TOTAL LIFE(PIM) (S/PD

0. 27
0. 20MAINLINE 1. 27 0. 75 2100 00 25'7 00 10. 00

I4AULECACK 0 8 0. 63 09 1.634 00 a 00
SkYLINE I. 56 0 08 1500 00 2490 13'3 10. 00 0. 25

SKTDDTNG 0 09 9.00 13 1313 '3. 913 13 913 0. 1313
0. 14

STRAWLIHE '3.45 9. 38 2500. 00 1125 00 8. 00
SLACK. PIJLLING 0 00 . 0. 09.. .. 0. 00 0. 90 0. 00. 0. 130

0. 013
OTHER LINE 0 00 0. 00 9 00 '3 00 13. 90



APPENDIX III

PAYLOAD COMPUTAT IONS

SKYLINE ANALYSIS PROGRPJ'l (SAP)



LIVE VYLTNE LOAD ANALYSIS (RIGID LINK ASSuMPTION)

ALLOWABLE SKYLINE TENS tON 10630

SKYLINE WT :3. 54

HEAI)!PAP HT 24
HEADS T P 1
INN YARD L!P1 I

MAINLINE WTa A. 35

TAILSPAR HT 20
TAILSPAR 1. P = 1'3

OUT YARD LIM 10

NEW SPAR LOCION 0

NEW YARDER SPEC I

REOD RIGGING LENGTH = 2
STANDING SKYLINE PLOT 3

STANDING SKYLINE PAYLOADS (BASED ON

NEW SPAR LOCATION 0

NEW YAPDER SPEC
REQO RIGGING LENGTH 2

STANDING SKYLINE PLOT 3

Smith TimbenliaSter

PItH LIVE SKYLINE LENGTH)

CARPAGE WT
LOADED ARt AGE CLEARANCE 8

TEpcArN POINT LOG LOAD (FLY) LOG LOAD (DRAG) LINE LENGTH

2
3
4
S

7

9

2046
1839
2077
2237
2200
2326
2094
3828

3069
2758
3116
335';
3300
3488
3126
5730

896
896
897
897
99';
896
894
895

SIRTION LOG LOAD (FLY) LOG LOAD (DRAG) CLEARANCE

97
175
262
350
43;'
S24
6i2
699
787

2359
1681.
1429
1327
131.0
1364
1505
i804
2571

3539
2521
2143
1990
1964
2846
2258
2706
3856

12
14
15
18
22
23
20
is
9



Rosedae Tlmberivaster

LIVE SKYLINE LOAD ANALYSIS (RIGID LINK ASSUMPTION)

ALLOWABLE SKYLINE TENS ION 13700

SKYLtFIE WT 0 72 PIAINLIFIE WT= 0 26
HEADSAQ HT 28 TAILSPPR HT 20
HEPIR T. P 1 TAILSPRR T. P 10
IF1N YARD LIME I OUT YARD LIM 18

CARRIAGE WT 80
LOADED CAPR t AGE cLERPANCEa $

TEPFAIN POINT LOG LOAD (FLY) LOG LOAD (DRAG) LINE LENGTH

2 2993 4490 895
2 2599 3399 896
4 2849 4273 897
5 3927 4548 89?
6- 2962 4443 896
7 3109 4664 895
8 2788 4182 894
9 5013 751.9 894

NEW SPAR LOCATION 0
NEW YAROER SPEC I
REQD RIGGING LENGTH a 2
S1APID TUG SKYLIFIE PLOTa 3

STANDING SKYLINE PAYLOADS (BASED ON PUN LIVE SKYLINE LENGTH)

S1PTION LOG LOAD (FLY) LOG LOAD (DRAG) CLEARANCE

87 4820 15
175 2312 3468 16
262 1971 2957 .. . 17

359 1828 2742 20
437 1796 2694 23
24 1859 2788 24

612 2937 3055 20
699 2422 333 . 15
787 3426 5139 9

NEW SPAR LOCATION 0
NEW YPPOER SPEC I
PEiD PIGGING LEFIGTH 2
SI AND I P113 SKYL I NE PLOTa 3

88



Thunderbird

C-

LI'J SKYLINE LOAD ANALYSIS (RIGID LINK ASSUMPTTON)

CARPIAI3E 1T= 6.i0

NEW SPAR LOCATTON - 0
NEW S'AROER SPEC - 1.

REDO RIGGING LENGTH a 2
STANOING SKYLINE PLOT 3

STANDING SKYLINE PAYLOADS (EASED ON rilPi LIVE SKYLINE LENGTH)

NEW SPP LCICATTON 0

NEW YPPOER SPEC - 1.

REDO RIGGING LENGTH a 2
STANDING SKYLINE PLOT 3

LOADED CARRIAGE CLEAPANCE 3

TEPRATI POINT LOG LOAD (FLY) LOG LOAD (DRAG) LINE LENGTH

2 9901. 1.4352 896

3 7767 11.651. 895

4 7941 1.1.91.1. 896

5 8204 1230'S 895

6 7947 i.920 894

7 9243 12364. 893

8 7389 1.1.883 891.

9 12949 19424 892

ATtON LOG LOAD FLY) LOG L000 (DRAG) CLEARANCE

87 8409 t2t3 28

175 5953 8937 27

262 5037 7556 26
27

350 4657 6985

437 4586 6373
71.62

28
27

524 4774
5232 7923

I99 9549 1.5

787 9170 13754 8

ALLOWPeLE SKYLTNE TENSION 34580

SKYLINE WT 1.. 85 MAINLINE WT t 04

RDS HT 45 TAILSPAR HT 20

HE T P 1. TAILSPAR 7 P L0

INN YARD LIM 1 OUT YARD LIM tO



LIVE SKYLINE LOAD ANALYSTS (IGID LINK ASSuMPTION)

ALLOWABLE SKYLINE TENSTON

PRTAGE WT 83

Igland Jones Trailer Alp

NEW SPAR LOCATION 0

NEW YARDER SPEC - I
REID RIGGING LENGTh - 2
STANDING SKYLINE Pt.0T 3

5TRND I MG SK'_ IPIE
PAYLOADS (BASED ON

5TArWN LOG LOAD (P..Y LOG

NEW cRAP LOCATION
NEW YAPOER SPEC
REQD RIGGING LENGTh
STAND I PIG SKYLINE PLOT

PIGGTNG LENGTh PEQuJtPE' FflR SKYLINE 994

$7
17$
2'52

437
524
612
699
?97

3130
2247
1.91.4

t77
t7
1835
1.979
2355
333$

4495
3371
2972
2'56i.

2615
2707
2969
3533
5003

12
14
15
13
22
23
29
1.5

9

LI1ADED cAR 1 AGE CLERRANCE 3

TRRF4TPJ POINT LOG LOAD (FLY) LOG LOAD C DRAG) I. INE LENGTh

2
3
4
5
Is
7
$
9

2716
2436
2730
292$
2373
3028
2712
4943

4074
3653
409'S

4392
4313
4542
40'59

7414

896
896
897
897
896
896
394
895

KYI.1 NE W1
EAr)cPAR NT

1

INN YARD LIM

3 72
24
1.

1.

MAINLINE WT
TAILSPAR HT
TRTLSPAP T P
OUT YARD LIP'

3. 26
20

1.0

MTN LIVE SKYLINE LENGTh)

LOAD (DRPsG CLEARANCE

3
1.

3



Ecologger II

LIVE SKYLINE LOAD ANALYSIS (RIGID LINK ASSUMPTION)

,LLOWABLE SKYLINE TENSION 26500

skYLINE WT 1. 42 MAINLINE WT 1. 04
ESPAR HT 49 TAILSPPR 4T 20

wFACPR T P 1 TRTLSPAP T P 10
YARD LIM I OUT YARD LIfla 113

?PIRI3E WT 61313

L;DAL'ED C RIAGE CLEAPPNCE 8

TEPI1N POINT LO'3 LOAD (FLY) LOG LOAD (DRAG) LINE LENGTH

2 7396 jj$44 89?
3 6073 9118 395
4 6137 9205 895
5 6314 9471 395
6 6196 9159 893
7 6326 9439 392
8 5666 8499 890
9 9936 j4984 391

NEW SPAR LOCATION 0
NEW ','APDER SPEC I
PEQO RIGGING LENGTH 2
STAND ING SKYLINE PLOT 3

STANDING SKYLINE PAYLOADS (8ASED ON NIH LIVE SKYLINE LENGTH)

NEW 5PAR LOCATtON 13

NEW YAROER SPEC I
REOD RtI3I3INO LENGTH 2
STANDING SKYLINE PLOTa 3

SATtOP1 LOG LOAD (FLY) LOG LOAD (DRAG) CLEARANCE

87 6332 9573 31

175 4475 5713 29

262 3755 5647 23

3513 34?? 5215 28

437 3431. 5146 29

524 3539 5384 28
23

612 3998 5997
16699 4853 7287

8
787 71369 1136134



APPENDIX IV

THEORETICAL DAILY PRODUCTION



ClO 1:' 1 SP "PAYI.iiAf) ': FP1!11 fAP flF. F1FFtP)";
2c?1 IPJPIJT Ft

3i C'iP " TIJRPJ r1IRKTNI3 EFFTr:JEFJCY"
4 TPJF'IIT Al.

ci (:1 5F " TFJHIJFII_ SPEEr:' CFPM. riTi r:.RITh1) ".

TNFIJT Fr
DI P "OUTHAUL cFEEr:. c Fpi i r, r:.pi IM)

I NPIJT A3
90 r:'TP "I F.tJ(3TH OF SKYLINE ROAD";
100 TNPI.IT A4
ii 0 IISP "1 ATFF?AL YRpr:.TNG OISTAtE"
1:C I PJPI IT '

:1.It 1:'JSP "FOAD CHRPI'3E TD1E (MIPP'"
I $C InPUT A
: ci r fP "Pfir:'UCT I YE MT NIJTES PEP RHR (:'AY";
i i TFJPIJT A7
I 7' 1:'ISP "i:ATACE Cl.) 1Er:H. '2) F1ANIjAI...".;
1 INPUT A:
190 1.'ISP £in.1E:FiFtIpEii;
200 INPUT A9.
210 1-f=(A*A-1 )111
220 IF A2>E00 THEN 240
230 iOTO 20
74c I:42;c-1c1

l7=R4i2/A2
7 E=A4?2YA3
;70 130Tfl AS riP 250. 3IU1
2P.i R4(0 0Ct*A)+0. 37
?90 rirtTO 310

R(CI 005:+:F1+0 7
A F:',=(A A0F1

:<7' C2+P3+F4' ociS1
C A4:4:A:+:R*2 :'

34A 5P.A,-.IR?
3.A F:B+P$
3A

70 PTNT ""C""
P0 EFJr:'



pIJp.jPRyI.r,F1r'(FPi1l cAF flR F.1cAF7A
' TI IF.Pi MAkTN(i EFFTrTEP'Jr'T'' ,

TPJ1-H tAt. cREED (FPI'l. tirr.' DPI.'M' 1$,4
nt !THAI II. PEEf:' (FFM MT r r.i Iri 1 $=i$

I P.J(iTH rp 'T'I., I PJF Rr,Ar.A'4
I. ATI- 1.A1 ''FiRr:' I r:s I cTANCFl
PniAr:' rJ(E TitlE ,iIN:i-'ci
g-pu-r.I I(:T TWF F.i I Pit ITF PFP ::I4P .r:iAT'..c1
rAIF 1) F1E(.H. i:7- F1AiIIAi

;9 7'73Pi
RIIPJ

Ecologger II

.IiFiC.fFF:OM cAP OR r1AFi 4E

¶ TI IFPJ F1AK t N1i FFF I i: I EtiC:''' '.

Itil-il flt. SFEEC' (FPM. MID r:pijrii.c'5'
iii 1TH141 IL cFcFr ..FFM MT r: ['RI tM 1_si5''

t_EN131H riF Cv','ITNF Rripr)F74
I.ATFPAL YAF.i)TN(3 DTSTtRt10E?11
RoAr' rHAN'3E TIME (t.1Tp.1)?9c1

pflr.t Ir:T I VF MINI ITF PER HF r.A
,PRIFIrF (1.) MFf:H. (2) IiAPJttlRL2
r.1pF,gr:pE
17. 997i7$t
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APPENDIX V

YARDER DESCRIPTIONS



SMITH TIMBERMASTER

The "Timbermaster, designed and manufacturered by a small

agricultural engineering firm in Scotland, is a well engineered

machine of rugged yet compact design. The unit is trailer mounted

for ease of movement and is powered by a standard farm tractor.

Two operators are required for the IsTimbermaster," one to

run the yarder and one to set chokers. The yarder operator runs

the system with two hand levers, one for the mainline winch and

one for the haulback winch. Throttle speed is controlled by a foot

pedal with a control cable leading to the farm tractor power unit.

If a self_releasing choker hook is used, the yarder operator does

not have to double as chaser and the turns can be quickly dropped

at the landing allowing the skyline carriage to return to the woods

without delay. Communications between the chokersetter and yarder

operator are by radio.

ROSEDALE TIMBERMASTER

The Timbermaster is a truck mounted yarder-loader. The drumset

includes three operating drums (skyline, mainline and haulback).

Self_releasing chokers and a knucklebOOm grapple permit the yarder

engineer to land and deck logs without assistance provided the

log slip is flat and volume per skyline road is low enough to

be decked within reach of the knucklebOOm. The machine should be

capable of performing all the typical three drum live skyline

operations described under Ecologger II.

The knucklebOOm was
assumed to be capable of keeping the



log slip clear in case 1, permitting the exclusion of skidder +

skidder operator costs.

The Rosedale Timbermaster
is actually the same as the

Timbermaster Skyline Hauler which is manufactured in Australia

and New Zealande

*NOTE: All descriptions of Yarders from Seabaugh and Yerkes, 1979,

except for the Smith Timbermaster which is from Hawkes, 1979.

ECOLOGGER II

The Ecologger II is a three drum (skyline, mainline, haulback)

drumset and steel tower mounted on a rubber tired skidder. The

machine is capable of yarding in live skyline, highlead, C-rabinsky

and (with proper carriage and intermediate support equipment)

multi span configurations.

In live skyline configuration, operation of a variety of

slackpulling carriages is feasible with or without use of the

haulback line as chordslOPe dictates. The yarder. can be radio

controlled, permitting the yarder operator to also, act as chaser

when other conditions permit.

The Ecologger Ills capable of yarding uphill or downhill and

in partial cuts or clearcuts. The christy lightweight yarder-

controlled carriage for downhill partial cutting has been

developed for this cable configuration.

Costs for a three man crew, including one hooktender, one



chokersetter, one yarder engineer-chaser, and one skidder operator

were computed for all logging.

THUNDERBIRD

The Thunderbird is a four drum and fixed boom steel tower

available on crawler, rubber tired trailer or self propelled rubber

mounted undercarriages. The skidder system (skyline, mainline,

slackpuller, haulback, and skidder carriage) is standard logging

configuration for the machine. The Thunderbird is also capable

of yarding in highlead, Grabinsky, standing skyline, northbend,

southbend, block in the bite, Tyler, and multispan configurations.

IGLAND-JONES IIINIALP

The mini alp is a small trailer mounted drumset (skyline,

mainline and haulback) and tower. Power is applied from a farm

tractor via the power takeoff. The machine is capable of operating

in standing skyline, restricted live skyline, and multispan con-

figurations, all with various slackpulling carriages and all with

or without the haulback as chordslope dictates.
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Drum Capacities
Skyline
Mainline

Ecologger II
Rosedale

Timbermaster

Igland-Jones
Alp

Smi th

Thunderbird Timbermaster

1500
2100

1350
1050

3300
2100

1700
1500

2000
1500

Slackpulling 1500

Haulback 1900 1950 2100 3100 3000

Line Size
Skyline 7/8 5/8 5/8 1 1/2

Mainline 3/4 3/8 3/8 3/4 3/8

Slackpulling 3/4

Haulback 5/8 3/8 3/8 3/4 3/8

Line Speeds
Mainline (fpni) 1050 750 1000 1454 690

Slackpulling 1454

Haulback 1050 1200 1000 3700 1140

Tower Height
49* 28' 24' 45' 24t

Engine HP 160-200 80 65 320 65

Price (1980) $182,000 $ 82000 $73,000 $235,000 $ 66,000



APPENDIX VII

CONSTRUCTED COST PROGRAM

FOR THE HP 9830



FIED
C'ISF "LIFE OF YAF.:DEF: IN YEARS";

7 INFtFI I

: Ii=I*j,OO
10 ['ISP "NEW COST OF YARDER";
20 INPUT X
30 DISF "FREIGHT C'JST FOR 'T'Aj:CaED';
40 I NFIJT Xi.
50 DISP 'TOTAL COST OF RADIO TRANSM. ";
50 INPUT ::<3
70 DISF° "NEW COST OF CARRIAGE".;
:3i I NPUT ::.:4

90 t:' I :- "PJEW COST OF LAND i TFpt:Top";
100 INFUT Y
110 DISP "FREIGHT FOR TRRI:TOP";
120 1 NPIJT 11
1:ci DTSP "COST OF RIGGING Hc'!4R";
140 INFUT 12
15' U' T :P ",:OST OF RAE) j Ij CUNTRtJL
1'0 INPUT 17
170 DJSF "DIAMETER1 COST/FT OF GUYLINES";
1:0 INPUT ''4. 15
190 E)T5P "NUMBER1 LENGTH IN FT OF GUlL INES".;
200 INUT 13. 15
21.0 Z= 2*X
220 71=X-Z+X1
230 A=1/I1
240 Z20.

250 E:=3/540c1
270 Z$=0. 2*:X4
290 5=X4Z4

1i C=6/12800
310 70. 1*'i'

320 Y-27Y1
o r'=/so0.0

340 90 1*12
350 Wt=12-9
3&1 EWI/54

7çi
7:C' (.i:=0 :t*17

tJ'r'7-tJ
00 ';./E4.O

4i.0 ..=,i..c:+r+C'+E+F+G"
1:2'' C't "O'EPtRTING c:c'STS"

40 w'Fr 4ccI0
r. F "Fl ii:.i AND I I IPF FlIP eTI!_,..rI

ti pPIJT Al
4,iD C' t F "FUEL AND LUBE FOP T(IR

4711 TP'1JT



490 SF "HOOKTENDER WAGES t:/HP";
500 INPUT E:i
510 D I 5p PiUME:EP u:F CHCIFER SET.. WAGES ./HR
520 INPUT E:2., E:3
so C'TP "CHASER WAGES ./HR";
540 INPUT 84
5511 :'TSF "'ARD ENci. WAGES HP'
SE.0 INPUT E:5
570 t:'l P "SFIDDER OPER. WAGES s/HR";
5:Ij ItWLIT E:G
90 D ISP "F I XED COSTS"

GOLZ1 WAIT 4000
GJJJ cts "HPS TO MOVE IN.. i::UST OF VEHIC:LE"
G20 I NPIJT Ct. C2
p1 C.TcP "INITIAL RIG UP IN HP5";
G4i j UPUT C3
G50 DT5F "ENGINEERING c:OSTS";
GGO tNPUT C4
GTh DJSP "COST PER CHOKER ";

G80 I NPUT CS
9i )1=G'2=(I3=I!4=Q5=QE:=O7=0

700 l' TSP "MA I NL I NE u::cisT/FT.. DI AF1ETER";
710 INPUT Li.. L2
720 DJF "MAINLINE LENGTH.. LIFE MM";
730 INPUT LI. L4
740 DIP "HAULE:ACK COST/FT. SIZE".;
.750 INPUT LS.. LG
7EO DTSP "!-4AULE:ACK LENGTH.. LIFE NM";
770 INPUT L7.. L6
780 DISP "SKYLINE COST/FT.. SIZE";
790 INPuT Mi.. M2
800 D ISP ".''L INE LENGTH.. t_ I FE MM"

M3 * M4

:20 cITSP "SKIDDING LINE COST/FT.. SIZE";
3U INPUT MS.. MG

840 cusP "SKIDDING LINE LENGHT.. LIFE MM";
850 I NP liT N7. M8
8G0 DISP "STRAWLINE COST/FT. SiZE"..
870 INPUT Ni.. N2

DJSP "STPAWLINE LENGTH LIFE Pill".;
890 INPUT NI. N4
90E1 DTSP "SLACK PULLING LINE COST/FT.. SIZE";
910 tP.IPIJT N5 NG
920 'ISP "SLACK PULLING LINE LENGTH.. LIFE tIM";
920 INPUT N?.. N8
940 DTSP "OTHER LINES COST...'FT. SIZE";
5i INPUT Pj, P2

9G0 r.rcp "OTHEF LINE LENGTH.. LIFE MM".:
970 INPUT P2:. P4
971 t2=21/I
972 I!:=X+Z+I2).2
'

DI 5P "I PISUPAl4CE AND TA:.:ES A ..0F A. I. ";
974 INFIJT 14

5 tS=( 12....
TF I_4=C' THEN 1000

Lt2 '/L4.'10O0
1 000 IF I 8=0 THFN 1020
I iji7i i2.LL7)/L::/1c100



1I'2'3 IFN4 iTHEN14$1
190 'M1"M/M4/1E'00
1049 IF M$=9 THEN 100
I 9)
1'Z'u0 IF N40 THEN 1980
I 079 =CN1.iN3)/N4/t090
:1980 IF N89 THEN 1190
I 999 Q6N*N7),N8/t900
1i90 IF P4=9 THEN 1±20
1 jj9 7(Pj*P3)/P4/19I3
1120 DTSP "TOTAL SALE VOL MBF";
jj39 INPUT 09
±140 O( Oi.O2+Q3+Q4+Q+Q6+Q7)*Q8
Ii.'3 P(C*Q8)/l9I3
ll'ia S=9. A+0. 6*0+0. 2*C+e. ,3*3
1170
1-199 ¶4Bi+(B2*B3)+B4+B+B6
iJ.90 S2+S+S4
1290 .;=j+55
1210 P(C2+S)*C.
1220 P7=5i+i3
L2:.?
j49 nT5P "PRINTOUT SMORT(l), LONG(2)";
12'!O INPUT Dl
1.2E0 tQTO Dl OF 1265. 1.296
12! PRINT "TOTAL TAXES & INSURANCE a' 5"
1270 PRINT "TOTAL DEPRECIATION a S/HR"
1299 PRINT "TOTAL OPERATING COST a "55" S/HR"
1299 PRINT "TOTAL FIXED COST '5?" S
i91 DISP "LONG PRINTOUT YES(1) NO2)';
1292 TNPIJT 02
I93 GOTO 02 OF 1306.1294
1294 STOP
1200 FIXED 2
1301 PR I NT N****_***********M*********,1N********a** *****
1306 PRINT " EXPLANATION OF COST"
1307 PR I NT
19$ PPTNT "A. DEPRECIATION COSTS"
1210 PRINT " LIFE"
1320 PRINT "EQUIPMENT NEW RESIDUAL FREIGHT YRS HRS S/HR
1330 PRINT
1239 FIXED 2
1240 PRINT "YAROER "X""Z" "Xi"4 6490 "A""
1341 F1*490
1250 PRINT "RADIO/TRANS "X3" "Z2" 0900900 4 6490 "0""
1360 PRINT "CARRIAGE "X4" "Z4" 0009090 8 12200 "C""
1370 PRINT "TRACTOR "Y" "27" "Y1"S 8902 "0""
1390 PRINT "PIG. HOW. IT "Y2" "Z9" 9900000 4 6490 "E""
1400 PRINT
1410 PRINT
1420 PP tNT " SIZE NUMBER LENGTH COST/FT TOT. COST LIFE/HRS OST/N'
1420 PRINT "GUYLTPIES"Y4""Y3""Y6""Y5""Ft"12800 "F"
1449 PRINT
1441 PRINT
1444 PRINT
1450 PRINT " TOTAL DEPRECIATON COSTS "5j"/HR"
1460 PRINT
t40 PRINT ,,* ****** *********N*** ********a***N -
I 4:9 PP!NT " B. QPERATING COSTS"
±481. IUT -.............-- - .



i4?.2 PRIN1
149111 PP INT "MAINTENANCE"
111'11 PRINT "ANc. REPAIR

A4=0. 5*A
1I2 p=' .

1X' A60 2.'wC
1504 A7=0 .51.c,
1505 A$='11. pS*13

1510 PRINT
1520 PRINT
15'3 PRINT
1540 PRINT
1550 PRINT
150 PRINT
L!70 PRINT "
L50 PRINT
159'3 PRINT
100 PRINT
ii0 PRINT
Li2O PRINT
1I5 PINT
i*I11 PIJT
1640 PRINT
1545 PRINT
15513 PRINT
1550 PRINT
1513 PRINT

PD1T
15'3 ROIPIT
i:-o- ppT'rr
L7t0 PPI'IT "HOOK TENDER
1712 TiaP2*B
1720 PPIUT "CHOKER SETTER
1713 PRINT "CHASER
1740 PRINT yp
17513 PRINT "SKIDDER
1760 PRTNT
1765 PRINT
17713 PRINT "
1780 PP TNT
17913 PR TNT
1791 PRINT
1792 PRINT
i79 PRINT
1794 PRINT
195 PRINT
1796 PRINT
1797 PRINT
1798 PRINT
1800 PRINT
i Al 13 PRINT "C. FIXED COSTS"
£8213 PRINT
18.0 PRINT
1840 PRINT
jSj5O PRINT
12 PRINT
1850 PRINT "INITIAL RIG lip 'f3" QljP$ FOP SIDE = "P7""

1870 PRINT
18O PIMT
t9111 !1T "PlO cclwu

'I
I.
N

N

I'

Dial NEER
OPERATOR

EOU I PMENT

YRROER
RAD 10
CRRR IAGE
TRACTOR
RADIO CONT

"YARD lUG LABOR(T ITLE)

OF DEP 3/HOUR"

SUBTOTAL "52"

'I

HOURLY RATE NUMBER TOTAL COST/HR"

.

"MOVE IN "C1"HOUPS FiR StDE VEHICLE AND cPIVER"

$5 C 'M "Ci" d p51.

SF,P1E 115 P13 JR - "P7""

N

EQuIPMENT. S/HR

VARDER Al" "

TRACTOR I, N

SUBTOTAL A3"

"WtJEL ANc"
"LUEP I CAT ION

N

'I

" " I "81""

N82ISNTIU
1 "84""
I

"B6" "86""

SUBTOTAL "$4""



1900 P1IN1
1910 POINT
1920 PIUT "MOVE OIJT SAME AS MOVE IN "Ps""
190 PRINT
1940 PRINT
1950 PRINT "ENGINEERING LABOR =
±960 PRINT
±970 PRINT
i4e FPIr1T "CHOKERS "C5"EACH"
±990 PRINT
2000 POINT "COST OF CHOKERS = (SALE VOL)
20±0 PRINT
2020 POINT "COST OF CHOKERS
2030 PRINT
2040 PRINT
2050 PINT
2O0 tNT
2070 OTNT 'LINE
20792'0 INT
209± TL'L2
2092 T=L5'L?
208. T4=Mt*MZ
2094 T5=1!rM?
2085 T=U1jN3
2085 T75"N7
209?' TP1:4P
2088 T9=09/08
'390 P1T "MAINLINE

2100 PRINT "HAULBACK
2110 PRINT "SKYLINE
2120 PRINT "SKIDDING
2i0 PP TNT "STRAWL I NE
2±40 PRINT "SLACK PULL
2150 PRINT "OThER LINE
2±60 PRINT
2±70 POINT
2130 PRINT " SUBTOTAL: "T9"M * "08" "09""
2±90 PRINT
2209 PRINT2210 PRINT "-
2220 PRiNT "TOTAL FIXED COSTS
220 PRINT
2240 PRINT "D. INSURANCE AND TAXES"
2241 POINT
2242 POINT
2242 PP I NT "INSURANCE AND TAXES "14 " * AVE. INV5T.
2244 PRINT
2245 PRINT "INSURANCE AND TAXES - "15" S/HP"
2246 POINT
2247 pP tNT ,,***********_.********** ,*******************1 **** ***********N'** N
2250 DISP "COST StJMMRRY (1) VEZ (2)NO";
2269 INPUT .15
2270 sOTO 35 OF 2299 2280
2290 ErID
2290 PP TNT ******************************* *****

TP1T " YARDING COST SUMMARY"
210 PP TNT:f'l± II5"."M.RO IV" --

Il(4 II I'

=

* iCOST EACH)/LIFE MBF"

'0i
NLSN "L7" .I... "LO" "02
"Mi"P12M3""T4" "P14""02
"M5""M6" "N?" "15" "M9"04
NiJ2""N3 "16" "N4""QS

IPIG"Pl5""N6" NpJ7'I TT" "N8""Q6
"Pt""P2" "P3" "13" "P4"Q7

"AVERAGE INVESTMENT (NEW COST 4 RESID. DEPR. )/2"

N

'S

"OPERATING LINES(EPS)" a
-7

5±/FT sI:!<IN) LENGTHFT) TOTAL LIFE(MM) (S/N)"
N

9



2) tHPIJT .JE2i. Ji=Ll222 i2S*
24 .Y4=J1..Y2+J+ £925 .J9 T4/j

4I3 PP INT 'CALCIJLATED MBF'DAY
2i3 PPINT "DEPPECtATION,: DAY

PINT COST/9 HR. DAY J2
2'O PPTNT "FTXED COST 8 HR. CAY "7??i. P1T "TNjPANCE AND TAXES/S P DAY" 192:' sQ ! NT "T,TAL CST/8 HR. DAY "74

P1NT 'COST.N6F
244)I tNT '-
74ti E?IC.

I


