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INTRODUCTION 

In southeastern British Columbia, harvest planning and 
selection of harvesting systems must be responsive to 
high recreation and tomist values, and the visually sen
sitive slopes. Group selection and small patch clearcuts 
have the greatest opportunity to meet the visual, harvest
ing, and biological objectives in these areas. In 1991 the 
Nelson Forest Region of the British Columbia Ministry 
of Forests (BCMOF) and the Forest Engineering Re
search Institute of Canada (FERic) cooperated in a har
vesting trial. Intermediate slopes of 30 to 50% were tar
geted. The harvesting trial was funded in part by the 
B C M O F through its Alternative Silvicultural Systems 
Research Program and by the Forestry Practices com
ponent of the Canadian Forest Service's Green Plan. 

At Robson Ridge in Arrow Forest District, both ground 
skidding and cable yarding were used, in summer and 
winter seasons; at Pilot Point in Kootenay Lake Forest 
District, low groimd pressure skidders were used and 
only in the summer. FERIC monitored harvesting and the 
B C M O F conducted site disturbance surveys. 

Full results have been published by FERic in Special 
Report SR-102, Harvesting small patch clearcuts in 
southeastern British Columbia. The full report is avail
able upon request. 

STUDY OBJECTIVES 
The study objectives were to: 

1. Evaluate and compare productivities, costs, and 
site-disturbance levels for harvesting systems of 
interest to the Forest Districts concerned, working 
in small patch clearcuts. 

2. Identify operational factors aflfecting or limiting the 
use of the systems in small patch cleaicut operations. 

3. Identify planning and development requirements 
for each harvesting system when apphed to small 
patch clearcut operations. 

RESULTS 

Productivity and Cost. At Robson Ridge, with the 
groimd-skidfUng system in the summer, a John-Deere 550 
crawler-tractor produced 6.1 mVproductive machine 
hour (PMH), compared to 8.2 m^/PMH for a Caterpil

lar 518 rubber-tired skidder. In the winter, productivi
ties were 7.2 and 9.1 m^/PMH respectively. The cable-
yaiding system, including a Rosedale Ecologger H, pro
duced 19.1 m^/PMH and 17.8 m^/PMH in the summer 
and winter trials respectively. At Pilot Point, a Cater
pillar D 4 H custom skidder produced 16.5 m^/PMH, 
while a K M C 2400CA produced 15.9 m^/PMH, and an 
F M C 210CA produced 13.7 m^/PMH. 

The costs of the cable-yarding system at Robson Ridge 
and the low groimd pressure equipment at Pilot Point 
were similar. At Robson Ridge the costs were $18 and 
$21/m^ on the track for the cable yarding in smnmer and 
winter respectively; at Pilot Point the on-track costs were 
$15/m^ forthe Caterpillar D4H and $18An^ for both the 
F M C and K M C skidders. These figures are in the up
per range of results for similar studies done by FERIC. 
The ground-skidding system at Robson Ridge was more 
costly, up to $3QAn .̂ The patches harvested by this system 
had long skidding distances, and piece size was very small. 

Site Disturbance. At Robson Ridge, the road system 
was developed prior to the decision to harvest with small 
patch clearcuts. When the site-disturbance surveys were 
conducted, roads and landings contiguous to a patch were 
assigned to that patch. The disturbance due to roads and 
landings was very high for some patches. Landing dis
turbance for both the groimd-skidded and cable-yarded 
patches was less ttian the levels specified in the Fte-har-
vest Silviculture Prescriptions (PHSPs), except in one case. 

Within the ground-skidded patches, site disturbance re
lated to skidding ranged from 6.8 to 15.8%. For all 
patches, the skidding disturbance was greater than the 
levels estimated in the PHSPs. 

At Pilot Point, the combined road, forwarding trail, and 
landing disturbance over the whole area was 9%. The 
PHSP allowed disturbance for spur roads, landings, and 
forwarding trails totalling 11.5%, more than the value 
resulting from the smveys. 

Within-patch skidding disturbance ranged from a low of 
2.9% to a high of 17.1%. High values occurred in the 
patches with the steepest slopes and broken terrain. The 
target level for skid trails identified in the PHSP was 6%, 
and was achieved in seven of the patches. The survey re-
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suits were highly variable, and the average disturbance for 
eachmacWne system was higherthanthetaigetPHSPlevel. 

DISCUSSION 
Planning. Developing a total-chance plan is critical to 
success with this pattern of harvest The first entry can
not compromise the ability of later entries to meet visual 
quality objectives or site-disturbance requirements. Be
cause the small patch clearcut system distributes numer
ous patches throughout a l a n d s c ^ , road development 
for tiie first entry must be adequate to access entries for 
sixty or more years. The infrastructure consists of roads 
and forwarding trails used in multiple entries, with skid 
roads and skid trails supplementing these on a single-
entry basis. Although actual ground location of all 
patches and trails within the operating area may not be 
necessary, field layout must be adequate to ensure tim
ber is not isolated. In very difficult terrain, in fact, loca
tion of all patches and forwarding trails may be essential. 

Roads, Landings, and Forwarding Trails. Roads and 
forwarding trails must be built to standards that will 
allow them to be stabilized after harvest and then reac
tivated for the next entry. In some cases, it may be ad
visable to design minimum width roads. Outweurd slop
ing surfaces on forwarding trails are imsafe for machine 
operators and will cause excessive residual tree damage 
on the downhill side. Tight comers will also cause skid
ding problems, particularly with tree-length stems. Each 
landing should be well constructed and stabilized be
tween entries as well. A landing must service multiple 
patches over multiple entries, and its size must be mini
mized to meet site disturbance levels. In some cases, 
particularly where a processor could be used and sort
ing is not required, landmgs may not be necessary. 

Flexibility in the location of the forwarding trails should 
be allowed, provided the decision is consultative between 
the contractor and supervisor. In some cases, some in
efficiency in an early entry may be necessary to facili
tate later entries. Communicating this information will 
improve the contractor's understanding and acceptance 
of the layout. 

The angle at which a forwarding trail enters a small patch 
may be critical to efficient harvesting. Acute angles or a 
perpendicular entry m the middle of a rectangular patch 
will make both manual falling and skidding difiBculL A 
variety of patch shapes should be considered. The location 
of patches for subsequent entries must be tested against any 
first entry plan. The entry of the forwarding trail onto the 
landing must allow the wood to be brought in easily. 

CONCLUSION 
The main factors affecting productivity and cost were 
related to planning and layout: the location of the patches 

with respect to the landing; length of forwarding trail; 
forwarding trail alignment, both along the trail and at 
the entrance to the block; deflection; and slope (magni
tude and adverse/favourable). Equipment utilization and 
season of operation also had an affect, especially on cost. 
The majority of difficulties during harvest within the 
study areas related to layout and location of patch 
boxmdaries, landings, and forwarding trails or skid roads. 
Many of these problems could have been avoided by 
making only minor changes. Better communication con
cerning layout, siqjervision, and operations would improve 
the success of small patch clearcut harvesting in meeting 
economic and environmental objectives. 

In planning a small patch clearcut, it is likely that roads 
and trails will constimte a greater proportion of the pro
ductive land area than when developing larger cutblocks. 
In preparing apian for a small patch development area, 
the harvesting of all patches on the forwzunding trails 
needs to be addressed, particularly where patch size is 
1 ha or less. With cable-yarding systems, i f forwarding 
the wood with groxmd-based equipment is necessary, it 
will add substantial cost to the harvest. Average skid
ding or yarding distances for individual patches will be 
more variable than averages for conventional clearcuts 
(depending on the proximity of the landing). This may 
impact on the productivity and cost for specific entries. 

The site-disturbance surveys identified high road and 
landing disturbance at Robson Ridge, but this was due 
in part to the method of calculating the disturbance. A l 
locating the disturbance due to haul roads, landings, and 
forwarding trails over the total harvestable area is a more 
realistic approach than on a patch-by-patch basis. The 
within-patch skidding distuibance on the patches har
vested by the small crawler-tractor, high-track, and flex
ible-track skidders showed high variation within each 
skidder type. The lower levels of disturbance were at 
Pilot Point, witii the lowest for the K M C skidder. This 
lower level of distuibance must be viewed as a sample raily; 
the additional cost of harvesting with tiiis equipment must 
also be considered. 

INFORMATION 
This report is intended solely to disseminate information 
to FERIC members. It is not intended as an endorsement 
or ^proval by FERic of any product or service to the 
exclusion of others ttiat may be suitable. For more in
formation contact Ingrid Hedin at FERic. 
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