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Abstract 

A truck-mounted crane was used to yard and load timber from a 
30-acre sale in a 140-acre watershed in the mountains s f  north-central 
West Virginia. A total logging cost, excluding road costs, of $4$.35/M bm 
for logs delivered to  a mill 20 miles away was comparable to  that reported 
for wheeled skidders. Road costs with gravel would add $55/M bm, with- 
out gravel $26/M bm. Roads built to these standards held sediment pro- 
duction within the range (0.05 to 0.10 ton/acre/year) expected for un- 
disturbed forested watersheds. Residual stand damage caused by this 
system was also comparable to  other systems and was concentrated on 
small trees. 



INTRODUCTION 

N THE APPALACHIAN MOUNTAINS I most timber is hanrested by some form 
of ground skidding. Wheeled skidders ap- 
peared in the late 195OYss, and are now the 
most widely used. In our opinion, the major 
problem with wheeled skidders is their re- 
quirement for a dense network of roads. 
Bulldozed skidder roads, often improperly 
planned and poorly constructed, also may be 
esthetically unacceptable. The customary 
practice is to space roads 100 to 150 feet 
apart, thus reducing the distance the winch 
line must be pulled to trees. Skidders usually 
log about 20 acres per mile of road, exposing 
about 10  percent sf the soil surface in roads 
and log landings (Kochenderfer 1977). 

The public is concerned about the environ- 
mental impacts of timber harvesting, especial- 
ly muddy streams and hillsides crisscrossed 
with numerous bulldozed roads. The reduc- 
tion of these impacts often increases logging 
costs in proportion to the volume and value 
of the timber harvested. In the West, where 
the volumes per acre harvested are high and 
the land ownerships generally large, highly 
sophisticated cable systems are used. These 
require fewer roads and are environmentally 
more acceptable than ground skidding sys- 
tems. In the East, with relatively small owner- 
ships and generally low value-volume stands 
as compared to the West, little is known 
about the economics of cable logging 
(Kochenderfer and Wendel 1978). 

This article describes a simple cable rigrstem 
used for several years by a logger in the 
north-central part of West Vhginia. It is a 
tmck-mounted crane used for both yarding 
and loading. The crane is slf-propelled, a 
desirable feature where ownerships are 
small and scattered. Kochenderfer (1977) 
reported that this machine operated from 
roads spaced at about 250-foot intemals, 
logged about 31 acres per mile of road, and 
exposed about 8 percent of the soil surface 
in bulldozed roads and landings. 

The cost of the second-hmd, truck-mounted 
crane, plus the necessary modifications, 
was less than $10,000. The original crane 
was removed from its 20-ton cmier and 
replaced with a smaller 6-ton crane with a 
25-foot boom (Fig. 1). This modification 
provided a stable base for yarding and re- 
duced the overall machine weight, yet per- 
mitted the machine to operate on narrow 
roads (12 to 15  feet wide). The machine 
has two drums, but only the one cmying 
400 feet of 3/8-inch cable is normally used. 
Most of the logs are yarded tree length and 
then bucked in the road. In yarding, the 
cable is pulled out to the logs, tongs are 
set, and the log is pulled to the road. The 
swing boom helps to guide logs around 
obstacles while they are being winched and 

Figure 1 .-Truck-mounted crane. 



then decks them on or along the roads, 
eliminating the n e d  for large landings. The 
lift provided by the boom raises the front 
of the log off the ground, which results in 
less pound disturbance and danzage to  road 
berms. Also, logs me usually cleaner than 
those pulled by ground skidders. 

A typical access system for this machine 
consists of a climbing road with contour 
roads branching off at 250- to  300-foot 
intervals. Generally, the truck-mounted crane 
operates best on roads with a grade of less 
than 10 percent. 

STUDY AND METHODS 

In the spring of 1977, we set up a 30-acre 
tinnber sde in a 140-acre watershed on the 
Nononghela National Forest near Parsons, 
West Virginia, to be logged with a truck- 
mounted crane. Our objectives were to 
determine logging and road building costs, 
and to measure the impacts of tmck-mounted 
crane logging on the residual stand and 
stream quality. 

Logging costs were detemined frorn a 
daily tally of man and machine hours, frorn 
the && of road building untd the last log 
was delivered to the mill. The costs do not 
include allowances for profit and risk or cost 
of stumpage. The assumption is that the 
stumpage was purchased by someone else 
and that the logger contracted do cut and 
move the t h b e r  to the mill, the common 
practice in this section of Appalachia. Road 
costs hcluded bulldozing, construction of 
drainage dips, culvert installation, and gravel- 
ing. During logging, we tallied man and 
machine hours segmately for yading, truck- 
ing, and fellhg. 

Figure 2.-Map of the study area on the 
Monongahela National Forest. 
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ment was determined by a s t a n d 4  filtering 
method (AAPSE 1972). Streamflow was 
determined from recorder ehads and rating 
Gables for H-type flumes (Holtan et d. 1962). 
Coarse sediment (bedload) collected in the 
flume approach box at site 1 was periodically 
weighed and added to  the total. This ma- 
terial consisted mainly of sand and larger 
size particles. Finer sediments in the collec- 
tion tank were mostly silt and clay. Some 
storm flows were sampled at 15-minute 
intervals, using ISGO automatic samplers 
equipped with a floating intake at site 1. 

Streamflow was measured at two sites using At 40 randomly selected points, a 10-factor 
H-type flumes equipped with FW-1. water- prism was used to tally all residual trees 
level recorders: site 1 at the mouth of the iarger than 1.0 inch in diameter at breast 
watershed, and site 2 at  the stream just below height (dbh), and these were examined for 
the boundary of the cutting areas (Fig. 2). dmage. Dmage to  residual trees was classed 
Some pertinent watershed dimensions are as abrasion, skinned, root damage, or de- 
listed in Table 1. Five-tenths of 1 percent stroyed. 
of the Bow through each flume was sampled For the logging operation, 4,300 feet of 
by a eoshocton wheel and 10  percent of existing road were reconstructed and up- 
this was stored in a 600-gallon tank (Fig. 3) .  graded to provide access to the sale area 
A sample of the tank contents was taken (Table 2) which lay 460 feet above the 
weekly, more often during high flows. Sedi- walershed outlet. An additional 4,300 feet 



Table 1 .-Watershed dimensions of new road was constructed within the 

Area 
sale area (Fig. 2). About 67 percent of the 

Sediment 
climbing (existing) road had a grade of 10 

Watershed Stream 
channel ,,,rc, percent or less, while 81  percent of the new 

areaa road had mades of less than 10 percent. - 
- - - - - - - - e m - - - -  Acres - - - - - - - - - - - - - - Metal culverts were placed at crossings of 

90 
all live streams and seeps. All other drainage 

-53 3.56 4 09 
50 .28 -82 1:10 was taken care of by broad-based dips, spaced - - - - at 200-foot intervals, patterned after those of 

Total 140 -81 4.38 5.19 Hewlett and Douglass (1968) and Cook and 
aArea is the acreage of stream channel and roads. Hevvlett (1979). 

Figure 3.-The 3-foot H-type flume and 2-foot Road cost 
Coshoct~n wheel at site 1. 

The cost for the reconstructed road was 
$5,855 per mile, including 600 tons of 3-inch 
clean stone surfacing at $5.74 per ton. The 
D-6 tractor time was 20.5 hours (25 hours 
per mile), with 6 of these hours used to 
construct 19 broad-based drainage dips. 
Spreading gravel and find dip shaping re- 
quired 23 hours (28 hours per mile) of 
513) 450 tractor t h e .  Instdlation of two 
culverts required 5 hours of labor. Road 
reconstruction without stone would have 
cost $1,061 per mile. 

The newly constructed road cost $3,673 
per miles, including 200 tans of gjcmel. Only 
the softer fills and a few of the dips were 
graveled. Approximately 46.5 hours of 
D-6 tractor tirne (57 hours per mile) were 
required to bulldoze the road and constmct 
22 dips. Spreading gravel and find dip shaping 
required an additional 7.5 hours of JD 450 
tractor tirne. Constructed without stone, this 
road would have cost $2,078 per mile, Each 
drainage dip took about 20 minutes to con- 
struct and required about 20 tons of gravel. 

Table 2.--Average dimensions of the road system 

Cut Bottom of cut bank to: Drainage 
Road bank dip Side Road 

height Edge of Toe of intervalsa 'lope grade 
berm fill 

- - - - - - - - - - - - - - - - - - - - ~ ~ ~ t - - - - - - - - - - - - - - -  - - - -  Percent - - - - 

Newly 
constructed 3.9 15.2 20.2 225 39 7 

Reconstructed 5.7 17.0 23.7 200 48 9 

a~ i s t ance  between low points of two adjacent dips. 

3 



The total cost of a graveled dip averaged 
$128. 

To reduce road building costs, cut banks 
were not sloped. Clearing and grubbing were 
done in conjunction with road building, and 
slash was simply pushed away from the road. 

Logging study 

It took 724 man hours (90.5 man days) 
to  cut, log, and transport the 140 M bm 
(International l/4-inch Kerf rule) to  the 
mill. The five-man crew averaged 7.4 R2 bm 
per day or 38.5 M bm per week at the mill, 
located about 20 miles from the logging 
area. Total labor cost at $6 per man hour 
was $31.02 per M bm (Table 3). 

Generally, the trees were yarded as they 
fell. Thus the feller was not continuously 
cutting trees, but assisted in bucking, yard- 
ing, and loading. Trees most distant from 
roads were felled first to avoid yading 
them through slash. To determine machine 
costs, we divided total hours of operating 
time by volume logged for each piece of 
equipment and then multiplied that product 
by the hourly machine rate. Total machine 

cost, not including road construction, was 
$44.26 per M bm. costs for the graveled 
road system added about $55 per M bm, 
about $26 if no gravel was used. Thus, the 
total logging cost from the stump to the mill 
was $99.26 per M bm on gravel& roads. Tf 
no pave1 had been used, the usual case in 
Appalachia, total costs would have been 
$70.26 per M bm - plus any additional cost 
resulting from operation on ungraveled 
roads. 
Sediment production 

Sediment production was monitored con- 
tinuously for 2 years. Since these data in- 
clude the period during road building and 
logging, they probably include the period 
of maximum sediment production. 

As expected, most of the sediment was 
produced during occasional large storms. 
One major storm spanned a 2-day period, 
producing 47 percent of 1977-1978 sedi- 
ment discharge. Two other major storms 
spanned a 6-day period, accounting for 50 
percent of the 1978-1979 sediment dis- 
charge. Most of the sediment during both 
years was exported when peak flows ap- 
proached or exceeded 2.6 ft3/s. In both 

Table 3,-Summary of logging costs and ti me, using a true k-mounted crane 

Item 
Cost 

Per hour Per M bm 

Labor 
Felling & bucking 
Yarding 
Loading 
Hauling 
Maint. & Repair 
Final road work 

Total 

Machine time 
Felling & bucking 1.87 
Yarding & loading 0.97 
Hauling fincl. loading time) 1.26 
Case 310 (final road shaping) 0.03 
Crew pick-up 0.20 

Total logging cost 

Road cost 
With stone 
Without stone 
















