COOPERATION
AGREEMENT FOR
FORESTRY DEVELOPMENT

| CCOPERATION

ENTENTE DE
COOPERATION SUR LE
DEVELOPPEMENT FORESTIER

FOREST
RESEARCH
REP RT No. 33 December, 1991

WORKER PRODUCTIVITY IN
- STAND CONVERSIONS

INTRODUCTION

In Nova Scotia, stand conversion is defined as
the removal of an overstory of mature trees in
order to release a desirable understory. To be
eligible for financial assistance under the current
Federal-Provincial Forestry agreement, the
overstory must have a minimum merchantable
volume of 75 solid cubic metres per hectare
(m3/ha). In addition, the understory must have
a live crown to stem ratio of 1/3 or greater.
During the harvest operation, care must be taken
to ensure that following treatment, the site is at

least 60% stocked to desirable regeneration
exceeding 1 m in height. Between 1979 and
1989, stand conversion operations were carried
out on over 2,000 hectares of Nova Scotia forest
land.

This study is one in a series, designed to

‘quantify the relationship between productivity

of manual and mechanical operations and vari-
ous stand, site, and climatic factors (NSDLF
1989, 1991a, 1991b, 1991c, 19914, 1991e).

STAND DESCRIPTION AND TREATMENTS

Eight stands meeting the stand conversion
criteria were identified and twelve blocks with
uniform site and stand conditions within these
stands were designated for the study. These
blocks were of sufficient size to keep one woods
worker fully engaged for a minimum of 8 hours
and were comprised primarily of hardwood
overstories [mainly maples (Acer spp.) and
birches (Betula spp.)] with softwood
understories fmainly fir (Abies balsamea (L.)
Mill.)]. Site and stand characteristics capable of
affecting worker productivity were recorded by
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block (Appendices I & IT).

The merchantable trees were cut with
chainsaws into 2.4 metre pulp and/or random
length sawlogs. The pulpwood was manually
piled to within reach of parallel extraction trails
located at 20 metre intervals. All merchantable
wood was later extracted by a forwarder., All
unimerchantable trees in the overstory were
felled and left in place.

The operations were performed between May,
1987 and November, 1988. Eight blocks were
harvested by 6 experienced forestry instructors
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from the Commercial Safety College in
Masstown, Nova Scotia. The remaining 4

blocks were harvested by local woods workers
of average experience (Appendix I).

DATA COLLECTION AND ANALYSIS

Fixed-interval activity sampling (Stjemberg,
1991} was used to determine the relative amount
of time spent on various activities by each
wotker. The activities being executed by the
worker (e.g. felling, limbing, saw maintenance,
etc) were noted every 30 seconds. The activities
were grouped as either productive or non-
productive (Appendix I1I}. Productive man
hours (PMH) were calculated by multiplying the
percentage of productive activity occurrences by
the total tinfe to harvest the block. On average,
each block was observed for 6 hours and 27
minutes out of a total harvest time of 21 hours
and 10 minutes. These observations were taken
at intermittent periods spread throughout each
sampled work day. This resulted in an average

of 773 activity samples per block (Appendix I).

All wood harvested was scaled for solid
volume. The inside bark volume of each pulp
stick was determined by measuring top and butt
diameters, and inserting these into $malian’s
formula (Husch et al. 1972). Sawlog volume
was calculated using the New Brunswick log
scale. Productivity was calculated by dividing
the volume harvested (from the block) by the
productive man hours.

Stand Index is a variable based on
pretreatment stand values which is often a good
predictor of productivity (NSDLE 1989, 1991a,
1991b, 1991e). In this study, it is computed by
dividing either the number of merchantable or
total trees by the solid merchantable volume.

RESULTS AND DISCUSSION

Activities

The time spent on productive activities was 83%
(Table 1). Limbing and bucking took most of
the productive time (40%) followed by piling
(18%), felling merchantable trees (14%) moving
(9%, felling unmerchantable trees (7%), felling

preparation (6%), other productive (4%) and
freeing hung up trees (2%). As a percentage of
the total non-productive time, breaks accounted
for 46%, saw maintenance 37%, saw repair
14%, and other non-productive activities 3%.

Table 1. Percent of time spent on productive and non-productive stand conversion activities.

PRODUCTIVE

Felling Unmerchantable Trees
Felling Preparation

Felling Merchantable Trees
Freemg Hung-up Trees
Limbing and Bucking
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Other
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Saw Maintenance

Saw Repair
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Productivity

No strong correlation was found between pro-
ductivity and the variables surmmarized in
Appendices I & II. Productivity varied by 41%
from a minimum of 1.36 m3/PMH (4.0 cords/
day) to a maximum of 1.92 m3/PMH (5.6 cords/
day) (Appendix I), This variation in productiv-
ity is relatively small compared to the variation
in stand measures between blocks, For exam-
ple:

(1) total volume varied by 111% (115 to 243
m3/ha) (Appendix I),

(ii) stand index by 230% (3.73 10 12.32
merchantable trees per merchantable
solid cubic metre) (Appendix I),

(iii)  understory density by 279% (10,625 to
40,312 trees/ha) (Appendix II) and,

(iv)  average crop tree height of understory by
294% (1.77 to 6.98 metres) (Appendix
I0). |

SUMMARY

Produdivity did not appear to be strongly re-
lated to any Factors measured for this study.
Although no strong correlations were found, the
stands measured did vary considerably in their
condition (volume, density, etc.). The

productivities achieved varied from a minimum
of 1.36 m3/PMH (4.0 cords/day) to a maximum
of 1.92 m3/PMH (5.6 cords/day) and averaged
1.59 m3/PMH (4.7 cords/day).
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APPENDIX L.
Site and stand characteristics prior to a stand conversion treatment.
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APPENDIX II.
Understory assessment prior to treatment.

1 1.36 10625 81 69 6.98
2 1.39 28125 100 66 2.07
3 1.40 ' 20312 97 72 1.78
4 1.50 27500 92 73 2.16
5 1.53 12812 97 73 334
6 1.60 16875 62 62 3.66
7 1.62 11667 100 96 428
8 1.68 20625 100 92 2.56
9 1.68 23333 94 78 2.71
50 1.68 40312 100 73 2.20
I1 1.74 38437 100 81 177
12 1.92 140600 100 o2 358




APPENDIX III.
Definitions of work activities recorded during the time studies.

Productive Activities:

Felling Preparation. Determining the direction
of fall, clearing unmerchantable stems beside
the crop tree, and limbing lower portion of the
tree before felling.

Felling Unmerchantable Trees. Felling non
commercial or poor quality unmerchantable
trees scattered throughout the stand or in
clumps.

Felling M&Fchantable Trees. Includes all activi-
ties between the initial notching and the tree
hitting the ground or becoming hung up.

Freeing Hung-Up Trees. Includes all activities
required to free hung up trees and laying them
on the ground, including getting help, if neces-
sary.

Limbing and Bucking. Removing branches, top,
and cutting the tree into products. Includes
moving brush to facilitate limbing and bucking.

Filing. Piling pulpwood or logs for the for-
warder or skidder.

Moving. Moving during productive activities
only.

Other. Productive activities other than the
preceding categories (e.g. freeing jammed saws,
moving brush, helping partner).

Non-productive Activities:
Breaks. Personal breaks.

Saw Maintenance. Routing saw maintenance
including filling the gas and oil, and filing.
Includes moving to carry out these activities.

Saw Repair. Repairing the chainsaw (includes
moving).

Other. Other non-productive activities not listed
{e.g. looking for lost/misplaced equipment).

Other:

Lunch. Formal lunch break. The time taken for
formal lunch breaks was subtracted from the
total time and not considered either as a produc-
tive or non-productive activity.
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