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INTRODUCTION 

Fréjo inc., a contractor performing commercial thinning for 
Materiaux Blanchet Inc. near Amos (Que.), uses a system 
composed of three machines: a large Rottne Rapid EGS  
single-grip harvester, a small Enviro single-grip harvester 
(Figure 1), and a Rottne Rapid SMV shortwood forwarder 
with a 16-tonne capacity. The contractor had used the two 
Rottne machines in clearcutting operations for more than 
5 years before adapting the system for use in partial cutting 
by adding the Enviro single-grip harvester, which is built in 
Canada and designed for thinning applications. The Enviro 
was acquired to permit the use of ghost trails and thereby 
improve the distribution of the tree removal. As this ma-
chine is only 2 m wide, it can maneuver through the stand 
parallel to the extraction trails. The spacing between extrac-
tion trails averaged 37 m as a result of using two intermedi-
ate ghost trails. 

 
Figure 1. The small Enviro single-grip harvester  

working in a ghost trail. 
 

The economic advantages of this configuration arise from 
using a small, relatively inexpensive single-grip harvester; 
improving the utilization of the larger single-grip harvester 
in light-duty thinning; and by fully utilizing the forwarder in 
a two-shift operation. Of particular interest in this approach 
is that it lets managers implement a thinning operation  
without incurring high initial investments. During a week in 
November 1998, FERIC analyzed the teaming of the two 
single-grip harvesters via time and productivity studies to 
assess the economics of this approach. 

STUDY CONDITIONS 

The sites treated during FERIC’s study had average firm-
ness, relatively even terrain, and no slope (CPPA class 
3.1.1). Based on the stand characteristics before and after 
treatment (Table 1), the overall quality criteria prescribed 
for commercial thinning on Crown land in Quebec were 
attained. Basal area removal averaged 33%, and this attests 
to the skill of the operators at controlling stem selection. The 
4.6-m-wide extraction trails facilitated the use of the large 
shortwood forwarder. 

 

Table 1. Characteristics of the stand treated by the two 
single-grip harvesters 

 Before After Diff. (%) 
Density (merchantable stems/ha) 2690 1590 –41 
Basal area (m²/ha) 43.0 28.7 –33 
Merchantable volume (m³/ha) 238 171 –28 
Mean DBH (cm) 14.3 15.1 +6 
Average volume (m³/stem) 0.126 0.145 +15 
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RESULTS 
Table 2 summarizes FERIC’s observations of the two  
single-grip harvesters. The productivity was excellent in 
both cases, with a high number of stems felled per PMH 
despite interference from the residual stand. The productiv-
ity difference between the two machines can be explained 
primarily by the easier nature of the work in the extraction 
trails. The Rottne harvested 53% of the stems working from 
the extraction trails, and the operator’s skill, combined with 
the ability to work in a relatively unobstructed space, per-
mitted processing of more than one stem at a time during 
42% of the work cycles. The Enviro’s productivity in 
m³/PMH was enhanced by a slightly higher stem volume. 

The direct hourly costs of the Rottne and Enviro single-grip 
harvesters ($123.95/PMH and $93.91/PMH, respectively) 
were estimated using FERIC’s standard method. For each 
hectare treated, 59% of the total harvesting time (felling plus 
processing) was attributed to the Enviro. The weighted har-
vesting cost, which accounts for the relative amounts of 
work done by the two machines, was around $15/m³. This 
compares favorably with the costs of similar thinning  
operations elsewhere in the boreal forest. 

 

Table 2. Summary of observations of the two single-grip 
harvesters 

 Single-grip harvester 
 Rottne Enviro 
Study duration (PMH) 11.6 13.7 
Average volume/stem (m³) 0.072 0.078 
Productivity   
    stems/PMH 125 75 
    m³/PMH 9.00 5.85 
Direct hourly cost ($/PMH)a 123.95 93.91 
Direct harvesting cost ($/m³) 13.77 16.05 
Weightedb harvesting  
     cost ($/m³) 15.12 

     
Details of the work cycle (min/m³) (%) min/m³ % 

Travel 0.31 5 1.49 15 
Brushing 0.59 9 2.09 20 
Positioning the head 3.08 46 2.36 23 
Felling 1.04 16 1.91 19 
Processing 1.30 19 2.10 20 
Operational delays 0.36 5 0.34 3 
Total 6.68 100 10.29 100 

a These costs cover only the direct operating cost, excluding  
supervision, transport, camps, profits, and other overhead. 

b Weighted based on the time required to harvest one hectare  
using the combination of the two machines. 

 

The time spent on various elements of the work cycle dif-
fered greatly between the two machines. Travel time for the 
Enviro on the ghost trails was five times greater (expressed 
as times, not a percentage) than that of the Rottne. Frequent 
brushing was required to permit travel by the machines, and 
this consumed considerable time with the Enviro; this ma-
chine is not as well adapted to brushing as the bigger Rottne 
because the Enviro’s Pan 828 head is less robust and doesn’t 
let the operator knock over unmerchantable stems freely. 
The time required for positioning the head on the stem for 
felling was shorter with the Enviro, but it took longer to 
move stems to the edges of the extraction trails for process-
ing. The larger harvester head of the Rottne harvester was 
clearly faster at processing. 

 

CONCLUSIONS 

On the basis of an extraction cost of $7/m³ (which has been 
observed previously in thinning operations with a compara-
ble forwarder), the direct cost of commercial thinning in this 
operation was $22.12/m³. This cost would typically permit a 
viable operation on Crown lands in Quebec. The study dem-
onstrated that the use of a large single-grip harvester and a 
shortwood forwarder which are near the end of their work-
ing life, combined with the work of a small machine adapted 
to thinning work on ghost trails, could meet the prescribed 
quality criteria. Even if the idealized situation presented in 
this report does not exactly reflect that of the contractor, it 
suggests that a relatively low investment could suffice to 
implement a fully functional commercial thinning operation. 
This offers many opportunities for recycling the large  
single-grip harvesters that are often available second-hand  
at attractive prices from forestry equipment dealers. The 
combination of two different-sized machines allows in-
creased spacing between extraction trails by permitting the 
use of ghost trails. In turn, this permits the use of wider ex-
traction trails so as to optimize the use of large forwarders. 
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DISCLAIMER: This report is published solely to dissemi-
nate information to FERIC's members. It is not intended as 
an endorsement or approval by FERIC of any product or 
service to the exclusion of others that may be suitable. 
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