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Abstract

Since January of 1998, Riverside Forest Products Limited has been experimenting with commercial thinning
in naturally regenerated and unmanaged forest stands South west of McKinley Lake in the Horsefly Forest
District. The prescription was thinning from below to a target density of 625 stems per hectare using a
single-grip harvester (Valmet 546H) and one of two forwarders (Valmet 546F and 892). Logs were
processed at the stump and forwarded to the road side using designated trails.

In the two years Riverside has been experimenting with commercial thinning, examined were the
following issues:

Tree to Truck Appraisal implications,
Windthrow and snow-damage,
Machine productivity.

e  Desired crop tree density and characteristics,
e  Slash loading,

e  Biodiversity,

e  Hydrological stability,

e  Scaling grade 6,

®

°

°

Based on these experiments, we believe that commercial thinning is an operationally viable alternative
silviculture treatment that allows access to constrained timber while opening possibilities for forest attribute
management including to developing higher valued forest stands .
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Introduction

On January 23, 1996, the government of
British Columbia designated the Cariboo-
Chilcotin Land-Use Plan (CCLUP) a Higher
Level Plan, giving it legal authority under the
Forest Practices Code of British Columbia Act.
Since then, all operational plans have to comform
to this Higher Level Plan.

One of the main achievements of the
land use plan was the establishment of three
resource management zones across the Cariboo
Forest Region. The three zones are the Special
Resource Development (SRDZ), Integrated
Resource Development (IRDZ), and Enhanced

Horsefly Forest District |

Resource Development (ERDZ). Each of these
zones were assigned resource targets to be
applied across the land base. The available timber
target ranges from 70% to 84% access of the
productive forest land base.

In the Horsefly Forest District 45% of
the total area falls in the SRDZ designation
(figure 1) of which half can be harvested with
“modified harvest” techniques. The challenge for
forest companies is to find new innovative ways
to extract more timber out of a smaller landbase
while working within the modified harvest
targets and meeting non-timber objectives.
Commercial thinning appears to be a viable
option.
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Figure 1: Horsefly Forest District

With approximately 45% of the timber
harvesting in the Horsefly Forest District to be
carried out in a manner which respects sensitive
natural values, many issues developed. Across
the Forest District Landscape Units were
identified. Existing seral stages were identified
and future harvest levels have been constrained
in several of the Landscape Units in order to
meet the desired seral stage levels set out in the
Cariboo Regional Conservation Strategy (See
Biodiversity section page 9). The main shortfall
in many of the Landscape Units is the level of
mature and old forests. In many of the Landscape
Units stands greater than 120 years old are not
available for harvesting.

Since only stands less than 120 years
old are available in several of the Landscape
Units, Riverside began identifying stands
between 50 to 120 years old which had
merchantable trees. Along with the biodiversity
constraint imposed on harvesting, visuals,
adjacency, and wildlife habitat concerns have
also constrained levels of harvesting in many
areas. Commercial thinning can address all of
these issues.

In January of 1998, Riverside Forest
Products began to experiment with commercial
thinning in the Horsefly Forest District. The
mmal experiment was dmlgned to harvest 5,000
m’ in the winter and 5,000 m’ in the summer. The
experiment objectives were to determine the
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costs, optimum piece sizes, appropriate
equipment components, and limitations of ground
based commercial thinning. The prescription was
to thin from below the existing 60 year old
stands. The spacing for all four sites thinned was
set at 4 meter inter- tree distance with the
objective to achieve 625 stems per hectare of
healthy crop trees. Over 15,000 m’ of timber was
actually harvested from approximately 70
hectares of cutting permits (CP) 234 and 233. On
all of the sites, the harvesting priority of the trees
picked to be harvested were in the following
order:

1. Deformed, damaged, scared or forked trees,

2. Lodgepole Pine

3. Balsam,

4. Spruce,

5. Cedar,

6. Douglas Fir.

Table 1 : Characteristics of the five trial sites

One of the intents was to leave as many
well-formed, well-spaced Douglas fir trees as
possible in addition to maintain the 4 meter inter
tree distance with the objective to retain 625
stems per hectare of healthy crop trees.

Site and Stand
Description

The study sites were located in the
Horsefly Forest District, in the Eastern part of the
Williams Lake Timber Supply Area. All sites
were located within 5 kilometres South West of
McKinley Lake. The five sites were in stands
regenerated naturally from wild fires and have
been unmanaged until the commereial thinning
commenced. (See Table 1)

233-4  233-11

Average

Area (ha) 10.1 17.6 36.3 9.1 4.0

Net m’/ha 3232 2918 300.3 450 292.7 332
Stems / ha merch 635 528 941 1170 992 853
Stems/ ha < 12.5 cm dbh 40 42 1556 100 1340 616
Total Stems / ha 674 570 2497 1270 2332 1470
Avg Dbh (cm) 29.4 30.2 22.7 24.8 228 26

Net vol / tree (m”) 0.54 0.55 0.32 0.42 0.29 0.42
Tot Height (m) 247 22.8 24 25.3 22 23.8
% stud logs 40.4 37.2 65.6 50.2 66 51.6
% large logs 13.7 14.9 8.6 8.4 7.4 10.6
Avg LRF 193 1908 1755 1815 175.7 183
Basal Area per ha (m’/ha) 50 37.8 41 67.5 45 48

CP234-1

7/
!

Figure 2: CP 234 block 1

Cutting permit 234 block 1 isa 23.6
hectare block that has a 10.1-hectare commercial
thinning area (bottom third of block). The
remaining area in the block was selectively
harvested with the harvester and forwarder (top

two-thirds of the block). The Commercial
thinning portion was a 65-year-old white spruce,
Douglas fir, Lodgepole pine type with a minor
aspen and birch component. The average volume'
of the stand was 323.2 m*ha. The average
diameter at breast height (dbh) was 29.4 cm. The
average tree height was 24.7 meters and the
average piece size was 0.54 m’ per tree. The
density of the stand averaged 635 trees/hectare
based on standard utilization and 40 stems under
the utilization size. The average slope of the site
is 15%. The ecosystem classification is [CH mk3
/01. The site index is approximately 21%

' The volume is based on close utilization
standards of pine trees of diameter at breast
height greater than 12.5+ ¢m and all other

coniferous species of greater than 17.5+ cm @
dbh.

? Site index 21 based on the 21-meter height of a
50 year old tree.
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Figure 3: CP 233 block 1

Cutting Permit 233 block 1isa 17.6
hectare block. The site is approximately 65 years
old of white spruce, Douglas fir, Lodgepole pine
and minor subalpine fir, and trembling aspen.
The average volume was 291.8 m*/ha. The
average diameter was 30.2 cm. The tree height
was 22.8 meters. The net piece size was 0.55 m>
per tree. The average density was 528.4 stems per
hectare plus 42 stems per hectare of undersized
trees. The ecosystem classification for this site is
SBS dw / 01. Generally, the site is open grown.
The trees were quite branchy with many knots
greater than two centimetres in size. The average
slope of the site was 17%. The site index is
approximately 19.

CP 233-3

|

Figure 4: CP 233 block 3

Cutting permit 233 block 3 is a 36.3
hectare block. The site was approximately 60
years old of Lodgepole pine, Douglas fir, white
spruce and a minor component of western red
cedar, subalpine fir, cottonwood, white birch and
aspen. The volume averaged at 300 m*ha. The
average diameter was 22.7 cm. The density for
the site was 941 stems per hectare plus 1556

stems per hectare of undersized trees. The tree
height averaged 24 meters, and piece size
averaged 0.32 m’ per tree. The average slope of
this site is 15%. The ecosystem is ICH mk3 / 01
with an 11.6 ha area of SBS dw1/05. The site
index for this site is approximately 19. On this
block there was approximately 23.6 hectares that
were not harvested because during harvesting it
was felt that the densities were too high (>3000
st/ha) and were prone to experience mortalities
from blowdown or snow damage. These dense
stands should be re-examined again in the future.

CP2334

Figure 5: CP 233 block 4

Cutting permit 233 block 4 isa 9.1-
hectare block. This stand is approximately 65
years old. The stand is mainly a Lodgepole
pine, white spruce and minor Douglas fir and
birch. The average volume of this stand was
cruised to approximately 607 m*/ha however,
due to the cruise variation from the 4 plots
established on this block, the actual volume
per hectare is probably closer to 450 m’, which
is still quite high for the age of the stand. The
cruise compilation also indicated that the
density was approximately 1450 stems per
hectare however it was actually closer to 1200
stems per hectare plus 100 stems per hectare of
undersized stems. The average diameter was
25 cm and the net volume per tree is 0.42 m’
per tree. The average slope of the site is
approximately 10%. The ecosystem of this site
is SBS dw1/ 05 and the site index is 19.
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Figure 6: CP 233 block 11

Cutting permit 233 block 11 isa 39.7
hectare site. Only 4 hectares of this block has
been harvested to date. This stand is a very dense
(2000 to 3000 st/ha) 60-year-old stand of
Lodgepole pine, white spruce, Douglas fir,
subalpine fir with minor western red cedar. The
net volume per hectare was approximately 292.7
m’ / ha. The average diameter was 22.8 cm and
the average volume per tree was approximately
0.29 m’. The density of standard merchantable
trees growing on the site was 992 stems per
hectare; in addition, there are 1340 stems per
hectare of undersized trees growing on the site.
The 4 hectare area that was harvested was done
in a strip fashion where a 5 meter wide trail was
cut then 5 meters were lightly thinned then 10
meters was not harvested at all. This prescription
was developed to determine the level of snow
damage compared to a site that was
commercially thinned from below. on the other
sites.

Issues

There are a number of issues that have been
examined with the commercial thinning
experiment:

Crop Tree Density,

Desired Crop Tree Characteristics,
Slash Loading,

Biodiversity,

Hydrological Stability,

Interior Scaling Grade 6,
Appraisal System,

Windthrow,

Snow Damage.

Crop Tree Density

We were targeting to leave 625 stems
per hectare of healthy crop trees. In some cases
densities varied, we planned to retain 400 stems

per hectare as the minimum. The stocking density
of 400 was chosen because research has shown
that stands with less than 350 trees have proven
to blow down. Other parameters for choosing the
minimum density are ice / snow damage, and
reduced mean annual increment (MAI) per
hectare. We want to harvest as many stems as
possible without any future loss of volume, or by
leaving sites unoccupied, or by leaving an
undesired silviculture problem. A stand density
diagram (SDD) was experimented with on these
sites. We concluded that the SDD couldn’t be
solely relied on to determine target-stocking
densities for these sites due to the complexity of
natural un-managed stands. To date there are no
SDD based on a mixed species stands. It is
interesting to note however that the SDD that was
used recommended that 430 stems per hectare
should be retained. This issue should be re-
examined again in the future.

The following was reported by Les
Jozsa in the Forintek Special Publication SP-34 :

A foresters’s choice of stand stocking
density will significantly impact wood quality and
Jinal stand value. Widely spaced trees will grow
Jaster than crowded ones. When this relationship
is combined with the knowledge that rapid early
growth results in a large core of juvenile wood,
larger live crown, larger knots, and higher stem
taper, it is easy to see how spacing of trees can
affect wood properties. There is an optimal
combination of stocking density and harvest age
that will produce the highest value combination
of volume and quality for each interaction of
species and site. The specific prescription will
depend on the desired end product.

Since we were operating on un-
managed stands of timber it was challanging to
determine the desired crop tree density. Densities
and characteristics varies from dry site to moist
sites. Ultimately the crop tree density should start
when a site begins regeneration and managed
through spacing, and pre-commercial thinning
when the stand begins crown closure. This will
all lead to the desire products and tree
characteristics that we would hope to achieve at
the time of final harvest.



Figure 7: Pine Stand planted in 1972 to 1600 stems per
hectare. Note the branches on the trees

Desired Crop Tree
Characteristics

The trees that were left as crop trees
were healthy and of good form. The desired
characteristics were trees having a live crown that
is a minimum 20% of the height, minimum scars
or forking, windfirm, and straight stems. The
amount of scaring that is acceptable depends on
the species of the tree. Pine is the most disease
resistant tree on these sites. Alpine fir and spruce
are the most susceptible species on these sites.
Red cedar and Douglas fir are somewhere in the
middle with regards to disease resistance on these
sites. The current literature is not conclusive with
regards to the effects of scaring and disease in
thinned stands. We planned to remove all scarred
spruce and balsam on these sites and exercised
some tolerance with Lodgepole pine, Douglas fir,
and Red cedar. The literature on partial cutting
suggests that the minimum level of scaring that
will incure is 5% of the stems but we expected
7% of the leave trees to be scared. To date the
actual level of scaring has not been surveyed
however it is felt by the Forest Service and by
Riverside that the level that actually occurred
was very low, probably due to careful harvesting
by the experienced operators. The stage of
harvesting that we experienced the most scarring
was during the forwarding stage. See Appendix 5
for desired stand characteristics.

Slash Loading

Before we started this experiment, slash
loading which could cause a fire hazard, was a
concern. One year after harvesting more than
80% of the needles had fallen off the processed
branches and a majority of the fines are mixed in
with the duff layer of the soil. A fire hazard
assessment has determined that slash loading is
not a concern on this site because the moist
microclimate and snow press that has
decomposed the needles from the branches and
tops within a period of one year.

Biodiversity

Landscape units and seral stage targets
were identified in the “Cariboo Regional
Biodiversity Conservation Strategy”, an
important component of the CCLUP. Age class
analysis identified shortages of mature and old
seral stages in some landscape units in the
Horsefly Forest District, limiting forest
management options.

The stands targeted by commercial
thinning are generally immature (30 to 70 years
old) and are in no short supply in the Horsefly
Forest District. We hope to demonstrate that
commercial thinning can be used to manipulate
stand structures and promote mature forest
attribute in younger stand by speeding up the
natural stem exclusion phase by removing the
suppressed, the intermediate, and some co-
dominant stems. One of the challenges is to
identify the mature stand attributes and to try
reproducing them through silviculture.
Specifically, more work is required around
coarse woody debris, snags and stem density
after treatment. Variable density commercial
thinning, with wildlife tree patches around
assisting snag pockets look like a promising
alternative. Some lower quality trees could be
felled and left as course woody debris or leave
windthrow trees and limit salvage in some areas.

The stands for commercial thinning are
immature by definition from the Biodiversity
Guidebook. Future analysis should demonstrate
that commercial thinning does not impact mature
attributes and actually encourages an immature
stand to develop mature attributes. To date, there
is a lack of understanding by government
agencies to the desired mature attributes that
should be achieved.

A field trip to CP 233 block 1 by the
Biodiversity Committee in the summer of 1999
concluded that the attribute management was
very good however it was not agreed upon what
the existing attributes would be classified on a
chronological standard. Some individuals felt that
once a site is thinned the attributes are adjusted
as if the stand is clear-cut. Some individuals
expressed that thinned stands should be classified
as a 10 year old stand. The other side of this
argument was that the attributes were improved
because snags were created, the stand can be
travelled by ungulates and fur-bearers on foot,
and mature seral species will now be able to use
the habitat. It was argued that the thinned sites
should be classified as mature stands not
immature. Although it was not agreed on the
current biological classification for the thinned
sites, it was agreed that the thinned sites would
reach the characteristics of an “old” stand faster
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than if the site were not thinned at all. These
issues should be addressed in the future.

Hydrologic Stability

It is anticipated that the commercial
thinned stands will maintain hydrologic stability
since the stand essentially remains fully stocked.
It is also anticipated that the tree interception of
precipitation will increase as the crowns fill out
the canopy from the healthy growing crop trees.
More work is required in this area in the future.
Currently, when a watershed is analysed for the
level of Equivalent Clear Cut areas (ECA), a site
1s considered forested if it has an average stand
height of 9 meters. There is no consideration for
the age of the site or the stocking of the site.

Interior Scaling Grade 6

The interior log scaling grades were
adopted from the inventory branch classification
of stands suitable for harvest at a close utilisation
standard to manufacture lumber and by-products.
The inventory classification is used to determine
annual allowable cuts (AAC). The interior log
scaling grades are to determine the quantities and
quality of each log for lumber manufacturing.
The log grades assume that each log is processed
in full tree length. In commercial thinning, trees
are usually processed into 5-meter log lengths at
the stump for easy extraction and protection of
the remaining stems. It is common to process
three logs (bolts) from each tree. Scaling
classification of immature grade 6 trees are logs
with a butt diameter of less than 15 em for pine
and 20 em for all other species. If the logs meet
these parameters then they are classified as a
grade 6 log with a associated stumpage on this
log set at $0.25 /m’. The average sawlog
stumpage rate in the Horsefly Forest District is
approximately $10.00 / m’. The determination of
billable scale is extremely important.

The butt logs on most trees have a good
chance of being scaled properly because they
exhibit thick bark or have a pronounced taper.
The top logs off a grade 6 tree are impossible for
log scaler to determine from top logs off a
sawlog tree, therefore logs are defaulted to a
sawlog grade according to the scaling manual. In
the Horsefly Forest District, there is
approximately 5 m® per hectare of grade 6 top
logs in the stands. Some other stands in the
Horsefly area for commercial thinning can have
up to 20m’ per hectare of grade 6 top logs. This
could give an overcharge of stumpage costs from
$50 to $200 per hectare.

During the experiment, a new piece of
equipment was tried on CP 233-1, 233-4 and
233-11. A painting device was installed on the

harvesting head. When a tree met the grade 6
specification top lops from undersized stems
were painted on the butt. With this done, it is
then possible for a log scaler to determine a
Grade 6 top log from a sawlog top log. A
majority of the top logs went into a pulp sort. For
the logs that were hand scaled it was determined
that 33% of the pulp logs were from grade 6 top
logs. The painting device that was installed was
sold and serviced from Hultins out of Oregon.
There were many problems with installing this
device and to get it to work reliably. Part of the
problem could be this device is very new and is a
after market product that was not developed by
the manufacturer of the harvesting head. It was
concluded that there were too many problems
with getting the device to work efficiently for the
small amount of volume left on the experiment so
it was discontinued.

The grade 6 scaling issue has the largest
effect on spruce, Douglas fir, cedar and true firs
because the utilization stump diameter is 20cm.
The issue is not as dramatic for Lodgepole pine
because the minimum stump diameter is 15cm.
The issue may not be as dramatic for trees in the
dry-belt of the interior because of the amount of
taper that many trees have.

The grade 6 scaling issue is one of the
major issues that should be resolved in order to
maintain an incentive from commercial thinning.
One of the ways to address this issue is to have
cruise base permits where each cutblock is
cruised before and after harvesting down to a 7.5
cm (@ DBH. Another way is to have a scale
based permit and use ocular estimates before and
after the harvesting of each block to determine
the grade 6 percentage. From the occular estimate
the percentage of undersized stems could be
determined. Once the logs are hauled to the
sawmill it is important to ensure all the timber is
tracked in its own log stratum and the percentage
of undersized stems are adjusted on the scale
stratum.

Appraisal System

Currently, the appraisal system does not
recognise the cost of commercial thinning. The
actual harvesting costs directly associated with
commercial thinning are not reflective of the
appraisal system tree to truck equation. This is a
very crucial issue if commercial thinning will
ever develop into an established operational
system. Actual costs for commercial thinning
average from $22 /m’ to $50 / m? (tree to truck).
For this experiment, the actual average tree to
truck cost was $27.82. Currently in the stumpage
determination system, commercial thinning is
treated the same as partial cutting. The average
partial cutting appraisal tree to truck rate ranges
from $18.00 to $24.00 / m’. To date, the appraisal



system will only recognise approximately 50% to
75% of the actual tree to truck cost of
commercial thinning. This is important when
determining the fair and equitable stumpage
charge for commercially thinned timber. Until
this issue is resolved, the incentive to plan
commercial thinning is economically weak. If the
appraisal system is not adjusted to recognise
commercial thinning, as a stand-alone harvesting
cost (not lumped in with many other systems)
then commercial thinning should be considered a
specified operation and the estimated costs used.

Windthrow

Windthrow is a natural process and no
forest will ever be immune from it because of the
nature of wind storms. Certain sites are
mnherently more prone to windthrow, either
because of greater topographic exposure to
damaging winds, poor root anchorage, or a more
susceptible stand structure and composition.
Losses resulting from windthrow can be
significantly reduced by recognising sites
susceptible and using management strategies to
minimise it’s impact (Stathers R.J et al, 1994).

As a result of thinning, trees get bigger
crowns and the wind velocity increases
throughout the stand. The trees therefore have to
resist greater forces by developing stronger roots.
The root systems certainly develop to some
extent by thinning, but not sufficiently to prevent
windthrow in all cases. Current literature has
documented that wind resistance is not certain. In
many circumstances, heavily thinned sites are the
hardest hit. The explanation for this may be that
the trees in dense stands will, to some extent
support each other and at the same time reduce
the velocity of wind. How well a stand resists
wind depends on the type and drainage of the soil
which in turn influence rooting depth. The main
reasons for increased windthrow following
thinning appears to be a combination of increased
wind penetration into the stand, reduced canopy
closure which exposes more sail area, and loss of
inter-crown contact to dampen tree swaying
(Whitehead R.J. 1997). It is expected that wind
throw will occur to a certain degree within a
thinned stand during the first two years after
harvesting.

To date, windthrow has occurred at a
low incidence level on this commercial thinning
experiment. CP 233-4 has experienced some
windthrow following a storm, which passed
through on September 15, 1999. As a result of
the storm, approximately 50 trees blew down
within a 4 hectare area. Upon investigation, the
majority of the blowdown occurred on moist
depressions where the rooting was approximately
30 cm. Initially, this site had approximately 1300

stems per hectare. It was thinned down to
approximately 625 stems per hectare (675 stems
were removed) or the percent removal equated to
approximately 52% (a relatively high level of
thinning). After reviewing the windthrow results
and the density results, it could be that a lower
level of thinning may reduce the amount of
windthrow on sites with poor root development.

It is recommended that in areas of poor
root development that the level of thinning
should not exceed 30%. Susceptible areas are
predictable and can be identified during
silviculture prescription surveys, through careful
consideration of terrain (exposure to damaging
winds), and soil characteristics (texture, drainage
and depth) in conjunction with stand conditions
(density, live crown size, cover and exposure).

Snow Damage

Snow damage is a natural process and
no forest will ever be immune from it. The
winter of 1998-99 was not an average winter. It is
normal for freeze-up to occur in the beginning of
November. 1998-99 was subject to the “El-nino™
weather phenomenon. In the Horsefly drainage,
freeze- up to a significant degree did not occur
until the third week of December. It was reported
that frozen rain and heavy snow combined with
wind gusts in adjacent 100 Mile House Forest
District wreaked havoc with about 16,000
hectares of forest (The Williams Lake Tribune
1999). The McKinley Lake area generally
experienced moderate levels of snow damage.
The area around CP 233-3 however experienced
high levels of ice / snow damage. A walk-
through on the other cutblocks revealed that
snow damage was low (<2%) and therefore not a
concern.

Since CP 233-3 had visible levels of
snow damage, it was investigated closer
(Appendix 2). During the summer of 1999, a
survey was conducted on the commercial
thinning experiment areas to determine the level
of snow breakage and interpret the causes. On CP
233-3, plots were established to randomly,
sampling the trees within the block area. There
were 34 plots established on a 100-meter grid
pattern to randomly examine 93 trees. Of the
trees sampled approximately 28 (30.1%) were
damaged as a result of the ice / snow / wind
damage. The 28 trees that were damaged were
equivalent to 165 trees per hectare. On average,
the damaged trees had a smaller stump diameter
(15.1cm) than the healthy remaining trees
(22.5¢m). The damaged trees were found shorter
in height and have smaller crown lengths (18.3 m
ht. and 1.5 m crown) than the healthy trees
(21.2m ht. and 2 m crown). The height to
diameter (h/d) ratio was also a good indicator.
The damaged trees had a h/d ratio of 1.08 or



FEEEEEEEEEEEEEEETEPERI]

N

greater. The healthy trees had a h/d ratio of 0.85.
The live crown length as a percentage of tree
height also indicated some variation from
damaged to undamaged. The damaged trees had
an average crown to height (¢/h) percent of 39%
versus 34% in the healthy trees. Since the results
are similar, it 1s difficult to conclude what the
impact of live crown is on rain/snow damage.

Snow Damage Discussion
The results obtained from the survey

suggest that trees susceptible to snow damage
were those with height to stump diameter ratios

greater that 1.0. Snow damage was highest in the
sites where the original density was
approximately higher than 2500 stems per
hectare. The sites with lower than 2000 stems per
hectare did not seem to experience the same level
of snow damage as the areas with higher
densities. It is interesting to note that during the
snow damage period the damage levels were
much higher outside of the commercial thinning
area compared to the area thinned. This may
suggest that the density of crown canopy also
play a factor in the degree of snow and ice

damage (figure 8).
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Figure 8: Snow damage on left side of photo, right half of photo was commercially thinned

Timber Harvesting

a4 /]

Figure 9: Valmet 546H harvester, and 546F
forwarder

Harvester

All of the sites were felled and
processed at the stump with a Valmet 546H
harvester. This machine is a four-cylinder,
turbocharged diesel 4.4 litre ford engine rated at
125 horsepower. The machine is 2.6 meters wide

therefore can operate on a 3-meter wide trail. The
harvester boom is mounted on the frame of the
harvester directly in front of the operator. At all
times, the boom is in full vision to the operator.
The boom is a two-stage slide boom with a 9.75-
meter reach. This boom can swing 300 degrees
without moving the machine. The 125 hp motor
seemed to supply enough power to the hydraulic
system to harvest trees up to 45cm in diameter
however seemed to have trouble processing the
trees that were growing in the open and had
many branches. The sound proof insulated cab
has excellent visibility in all directions, and
enables the operator to see the top of the tree that
is harvested each time. Generally, this harvester
worked well on the sites in this experiment.
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Figure 10: Valmet 546 harvester in CP 233-3

The harvesting head that was used is a
Valmet 942. It has chain roller arms for
processing the trees. It has a capability to process
stems with a diameter of 45 centimetres diameter.
The cutting saw is a bar assembly, which is used
to fell the trees and top the logs. The harvesting
head counts the number of stems it harvests. This
information is stored on the machine data logger.
For the experiment, this information was
compared to the scaled volumes delivered to the
sawmill. The information was then analysed to
determine productivity rates of the machinery.

Figure 11: Valmet 892 forwarder on trail in
CP 233-3

Discussion: Harvesting Productivity
by Site

Harvester Production Summary

On average the harvester fell 39 stems
per productive machine hour (PMH) to egual an
approximate volume production of 8.3 m” per
hour based on an average 0.21 m® piece size. The
production ranged from 34 stems to 60 stems per
PMH. The 34 st/hr was experienced on 233-1.
This stand was an open grown (550 stems /ha.)
stand that had many large branches. The large
branches reduced the processing productivity of
each stem. The other issue with the open grown
stand is that the operator had to move the
machine from one stem to the next stem rather
than harvest several stems form each site.

Table 2 : Harvester Productivity by Site

233-1 34.35 9.18
233-3 48.88 7.52
233-4 48.54 13.92
233-11 60.9 10.98
Average 38.53 8.32

McNeel and Rutherford reported that
moving accounts on average of 18% of the
harvesting cycle and delimbing accounts for 34%
of the cycle to total 52% of the cycle. It was
estimated that the delimbing and moving phase
was actually 60% to 70% of the time to move
within the site. The piece size was 0.55 m’ per
tree however the volume production was only 9
m’ per PMH. There was approximately 40 cm of
snow on the site at the time of harvest (see cover
page of this report) and it slowed the machine.

The 60 stems PMH were on a dense
stand of 2900 stems per hectare with the piece
size of 0.17 m’ per tree. The volume production
was approximately 11 m® of PMH. The best
production that was experienced was on CP 233-
4 where 48.5 stems per hour were removed and
the average piece size was 0.42 m’.

After reviewing the harvesting on CP
233-11, it was determined that a smaller
harvester could produce the same amount of
stems per hour and yet have a lower cost per hour
thus lowering the cost per m’. In the future, there
may be a requirement to have two different
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commercial thinning crews, where one crew is
designed for dense stands and another crew is
designed for more open stands.

Harvesting Head Technology

One of the limitations of most
harvesting heads is that they are challenged when
cutting the tops of a sawlog when the rest of the
stem is a pulplog. This function could be greatly
improved if the harvesting head had a top saw
which could cut the top of the log. This is also
important for logs with broken tops.

Another limitation of most harvesting
heads is that they can only process one stem at a
time, making it unproductive in smaller stems.
However, Timberjack has developed a single-
grip head with multi-stem capability. This
harvester head was examined by FERIC ( TN-
291). It’s productivity ranged from 123 to 214
stems PMH. The volume PMH ranged from 11.1
to 152 m’.

Forwarder

On CP 234-1, a Valmet 546F forwarder
was used. This machine is a four-cylinder
turbocharged diesel 4.0-litre ford engine rated at
103 horsepower that powers this 11-ton
forwarder. It is 2.6 meters wide therefore, it can
operate on a 3-meter wide trail. On undulating
terrain, this machine requires a 4-meter wide trail
because the top of the bunks will sway back and
forth. On undulating trails narrower than 3.5
meters, the forwarder will sometimes scar crop
trees with the top of the bunks. This can be
avoided by placing tops and branches in the
depressions to create a level forwarding trail. The
crane has a reach of 5.4 meters for loading logs
onto the forwarder.

Figure 12: Various log sorts processed at the
stump

On CP 234-1, the month of February 1998 was
mild with a snow pack of approximately 30
centimetres. Though the forwarder operated on a
brush mat consisting of tops and branches, the
operator had to be careful when operating over

wet soft areas. The harvester can rut the ground if
there is no adequate cover of tops and branches.
When the forwarder travelled on the block road,
it became rutted. In March, the road was too
rutted for a pickup to travel on it. The road had to
be graded with a small cat however once the
rains started it was very difficult to maintain the
road. It should be noted that though the forwarder
is capable of working in soft ground, it must
operate on a brush mat on wet soils or rutting
definitely will occur. We were fortunate to have
a low snow pack in 1998 however if we had a
snow fall greater than 1 meter then the 546H
forwarder would be limited in its ability to travel
on this site. This machine worked well on the site
however it must be noted that adverse forwarding
was limited. This forwarder is challenged with
forwarding full loads over 20% adverse grades.

Figure 13: Valmet 892 loading logs on CP
233-3

On the four blocks of CP 233, a Valmet
892 forwarder was used, This 16-ton forwarder is
powered by a six-cylinder turbo Volvo engine
rated at 178 horsepower. It is 2.9 meters wide
therefore can operate on a 3.4-meter wide trail.
The operator has a very clear view from the cab.
The crane has a reach of 7.15 meters for loading
onto the forwarder. This machine was capable of
forwarding on adverse slopes to a maximum of
30%.

Forwarder Production Summary

The forwarder productivity was
measured by loads PMH and volume PMH. (see
Table 3). The forwarder averaged 0.8 loads
PMH to average 10 m® per hour. The variations
for forwarder loads were between 0.7 to 0.9 loads
per hour. The variations for volume per hour
ranged from 8.8 m’ to 11.5 m per hour. The
main factors effecting forwarder productivity
were number of sorts and length of forwarding

distance.



Table 3 : Forwarder Productivity by Site

Cuttineg Permit Loads PMH M PMH
233-1 0.88 5%
233-3 0.8 9.31
233-4 0.86 11.33
233-11 0.73 8.78

The following point was discussed in
Marvin Strimbold’s report (see Appendix).

“When logging a clear-cut the forwarder would
do long faces allowing forwarder to move up and
down the face, forwarding specific species. In a
CT, you may have one 20’ long piece, one 16’ log
piece, one pulp and one species in each
dimension between two trees in a tight area. The
forwarder operator cannot go into this area six
times as the chance of scaring those two standing
trees as well as the entire trail will increase by
six times. Therefore the operator pulls out the
pieces and loads them and then sorts the load at
the roadside. This operation slows production
because the forwarder can only do one sort on
either side of the road unless he moves up and
down the road to each of the specific decks,
sometimes even off loading wood to re-load
instead of making too many trips up and down
the decks. Where again in clear cut logging,
other than the last load, the operator would
unload all wood in one spot because of the
sorting available in face logging by the
harvester. In addition, in clear-cut logging the
harvester is able to do amuch better sort in the
woods as space is not a problem and processed
declks can be left in different directions.”

Trucking

A self-loading short log truck was used
( See Figure 14) It has a quad axle trailer, which
has two bunks, and one bunk on the tractor with
the loader attached to the tail-frame of the tractor.
On average, thls truck hauled 56,000-kg loads to
average 50 m’ loads. This truck was able to haul
two trips per day thus was not able to keep up
with the harvester and forwarder.

Figure 14: Self loading truck with Quad Axle
trailer

On the trailer, the adjustable bunks are
mobile with a hydraulic cylinder. This allows the
operator to move the back bunks towards the
loader for ease of loading then move the bunks to
the back of the trailer to load the front of the
trailer. Because of weight restrictions, it was
common to see the bunks on the tractor with 30
cm or more stake showing.

Timber Harvesting Summary

The harvester operator handles the
single most important phase of commercial
thinning. The operator selects which trees should
be removed and retained. The harvester operator
will also choose the trails to be used by the
forwarder. The 892 forwarder is 30 centimetres
wider than the 546H. However since the engine
of the 892 has more power it is capable of doing
a better job than the 546H forwarding. It is very
important to mention the requirement for
experienced operators. Operator productivity is
largely determined by the skill and experience of
the operator. It is commonly accepted that it can
take a harvester operator up to ten months of
operation before they become efficient at
harvesting. In some Scandinavian countries, this
is acknowledged by having mandatory 6-week
technical program for operators.

There have been many studies in the
recent years on the productivity of the harvester
and forwarder. Bulley reported in FERIC TN-292
that tree size, but not stand density, affected
harvester productivity. Bulley also reported that
the harvester productivity ranged from 4.3 to
22.5 m*/PMH while the forwarder productivity
ranged from11.8 t0 23.2 m *PMH. Average
productivity of the harvester and forwarder were
12.1 and 18.4 m® PMH, respectively.

For this experiment, the logs were
sorted into five sorts: a white wood sort, a fir sort
and a pulp sort. Each species was sorted into
greater than 20-centimetre diameter or less than
20-centimetre diameter at the butt of the log. In
small wood (less than 0.20 m’ / tree) the
harvester and forwarder have approximately the
same productivity. In medium size wood (0.30
m’ to 0.50 m®) the forwarder is approximately 1.5
times more productive than the harvester. In large
wood (greater than 0.5 m %) the forwarder is twice
as productive than the harvester.
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Cut to Cruise
Comparison

The volume harvested from the CT sites
was tracked and compiled. One of the issues
identified earlier was the Grade 6 logs. One way
to solve this is to make the volume appraised
based on a final cruise instead of estimating the
volume removal and using this volume to value
the stand and determine a stumpage rate. At the
end of the harvesting, all of the sites on CP 233
were recruised. Each of the initial cruise plots
was revisited and the trees harvested were noted.
(see Table 4)

Table 4: Cruise Volume Versus Delivered
Volume

Scale 2,504 | 9316 I,711 1| 13,531

sawlog m’

Scalepulp | 116 1,062 139 1,317

vol

Totalvol | 2,620 | 10,378 | 1.850 14,848

Cruise 1,933 | 9,866 3,019 | 14,818

volume

Enhanced | 1969 [ 12,693 [ 3.365 16,056

cruise?

Appraised | 1,115 | 9,460 2,640 | 13,215

vol

The volume of sawlog delivered over
the scale was 13,351 m’ whereas the cruise
indicated that 14,818 m® should have been
delivered, a difference of 10%. Once the pulp
volume is included then the delivered volume is
approximately the same as the cruise volume.
When comparing the total volume delivered with
the enhanced cruise? volume, the under cut is
approximately 9%. From this analysis, it could be
concluded that a cruise-based appraisal is not a

equitable method to determine the value of the
stand.

When the original appraisal was
completed a percent reduction method was used
whereas a percentage of each diameter class was
removed to determine the cruise volume removal.
Based on the stand table, the larger stems were
retained and not included in the volume to
remove from the stand. The target number to
retain was 625 stems per hectare. It is interesting
to note that the volume difference between the

? The enhanced cruise is based on min DBH of
9.0, stump ht of 30cm, and top diameter of 6.4
¢m and minimum length of 3.4 meters based on
the minimum log specifications at the time of
harvest.

scale volume of sawlog is within 2% of the
percent reduction method.

It could be concluded that the percent
reduction method should be employed in the
future to determine the volume of the stand that
will be removed for appraisal purposes. The
cruised -based appraisal method has been
suggested as a way to account for the grade 6
scaling issue however the disadvantage of this is
that the volume of the stand that will be removed
may once again be 10% overestimated.

Issues

Higher Level Planning

The cut-to-length harvesting system is
believed to be appropriate for removing trees in a
partial cutting system where more than 100 stems
per hectare are randomly distributed. It could be
used in lakeshore management areas, commercial
thinning, and areas with non-timber resource
values. This harvesting system fits in with the
spirit and intent of the Cariboo-Chilcotin Land
Use Plan of “modified harvesting”.

We anticipate that a major advantage to
commercial thinning with this method will be an
AAC offset. Thinning should allow fibre, which
1s to be available for the future (i.e. 35 to 70 year
old stands) to be available in the present. This is
very important in the Williams Lake TSA
because of the age class imbalance that exists. An
analysis on the AAC of the Williams Lake TSA
conducted in Sept 1999 by Timberline concluded
that commercial thinning could provide the most
significant potential increases over the base case
in the short-term harvest levels. Commercial
thinning would allow the forest industry to
shorten the technical rotation and alleviate
impending wood supply shortages.

Density Management

Planting densities in the future should
consider commercial thinning as a future stand
management technique. In the past, tree-planting
densities only targeted an average of 1600 stems
per hectare. This has resulted in stems with large
branches and poor form on many sites. We
should be focusing on managing crops through
pre-commercial thinning and planting at 2300
stems per hectare at age 30. Entry for commercial
thinning 30% to 50% of the stems should occur
once the trees have reached crown closure
(approximately 35 to 45 years old). We should
then commercial thin another 30% to 50% when
the stand reaches crown closure again
(approximately 50 to 60 years old). Stands in the



interior should then be harvested once they have
reached biological rotation.

Availability

A GIS query of forest inventory files
into the amount of eligible commercial thinning
stands in the Williams Lake TSA indicated that
there 1s approximately 124,414 ha of 60 to 120
year old pine and fir leading stands available for
harvesting with the commercial thinning method.
On average a harvester and forwarder will be
able to harvest | to 2 hectares per day (depending
on piece size, volume removal etc) thus
approximately 450 hectares per year per
harvester and forwarder unit is feasible

Stand Density Diagrams

In developing prescriptions for the level
or type of thinning to occur on each stand, many
issues should be considered. It is not clear on
what the thinning densities should be on each
site. One tool that is commonly used to determine
the level of thinning is a stand density diagrams
(SDD). However, SDD’s have been developed
from single species stands using the tree and
stand simulator (TASS). Mixed stand SDD’s are
needed for the Cariboo Forest Region. Mixed
species plantations are very common in the
Cariboo.
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Conclusion

Commercial Thinning is an operationally feasible option in the Cariboo Forest Region.
Commercial thinning will allow continuity of access to operable, merchantable stands from the
Williams Lake TSA. The cost of commercial thinning is higher than conventional harvesting however
if the actual costs are recognised in the stumpage appraisal system, then the delivered cost should be
acceptable. Currently there are enough natural stands available for commercial thinning for at least one

contractor on an annual basis. The major deterrents to begin operational commercial thinning are
related to valuation issues.

With this experiment, we have determined that medium to large size equipment is the most
appropriate for the timber stands in the Horsefly Forest District. In some stands, a smaller harvester
may be appropriate. However, it will be limited to the stands with piece size less than 0. 20 m® per
piece or less than 20cm diameter at the stump height. The 125 horse power harvester was challenged
by the open growing stands with the large knot sizes. With equipment contribution to the success of a
commercial thinning operation, enough cannot be said about the impact that an experienced operator

would have. The larger 892 forwarder rated at 176 horsepower was the most practical forwarder for the
sites thinned.

To date over 2,000 hectares have been identified for commercial thinning in the Horsefly
Forest District in Riverside’s Forest Development Plan. This is enough to sustain a harvester and
forwarder unit for 5 years. GIS analysis in the W.L. TSA has indicated that approximately 125,000
hectares is potentially available for commercial thinning at this time. In the future many 35 to 45 year
old plantations will be available for commercial thinning,
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Appendix 1

Harvesting Report by E.A. Strimbold Ltd.


Tyreen Kapoor

Tyreen Kapoor
E.A. Strimbold Ltd.
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E.A. Strimbold Ltd. AVAVAVAVAVAVYAVAVAVAVAVAY
Box 569 + Bums Lake, BC VOJ 1E0 + Telephone 604-696-3607 + Fax 604-696-3607

Gord E. Chipman RPF

Area Supervisor, Horsefly Dist.
Riverside Forest Products
Williams Lake, BC

December 15, 1998
RE: Commercial Thinning - Horsefly Dist., Cutting Permit EG2233 - Block 03

I o- behalf of E.A. Strimbold Ltd. viewed the above mentioned block and had derived
an estimated production per productive hour, based on past experience. From cruise base we estimated
that the wood being removed would average between .20 and .25 M3 per tree. Thus doing 50 trees per
hour with our harvester would bring production to 12.5 M3 per productive machine hour. The rate per
M3 for our harvester would be $14.80 (12.5M3 X $14.80 = $185.00\hr) and for the forwarder it would
be $7.70 per M3(16.88M3 per Hour X $7.70 = $130.00\hr). To accomplish the 16.88 M3 per hour for
our forwarder we estimated that to be 1.25 forwarder loads per hour. This is a combined machine rate
for the system of $315.00 per hour,

With the above M3 rate per machine plus the cost of lowbedding, camp costs and sorts that involved

under 6", over 6" and 3 species sorts and a pulp sort giving us 9 sorts, we came to an agreement of
$24.81 per M3.

Please find attached a map with four high-lighted areas representing different sized wood, that I
beleive was removed. Also please find attached another map indicating the time period that we
worked on the above area's,

What we found in the open 1000-2000 stem stocking with .25 M3 per tree size, was that we were
actually able to increase or maintain trees cut and processed per hour to within the 50-60 trees per
PMH. The operators felt night shift was not too bad in these stands as the stands were healthier so that
there was less chance of leaving poor quality trees because the visibility was much better in this less
dense stand. In these stands the operator reported to have less fatigue, less damage to residual stands

and overall there was higher productivity. I also feel these stands will be wind firm and have a much
less chance of snow breakage.

So unit #1(map indicated), being an ideal commercial thinning block we found with close to our
estimated productivity that the agreed upon logging price of $24.81 per M3 was a good price. However
our forwarder productivity was down because of the number of sorts in this thinning area. This is the
most sorts we have ever done in any of our commercial thinning experiences.


Tyreen Kapoor


When logging a clear-cut the forwarder would do long faces allowing forwarder to move up and down
face, forwarding specific species. In a thinning you may have one 20' long piece, one 16’ log piece, one
pulp and one specie in each dimension between two trees in a tight area. The forwarder operator
cannot go into this area six times as the chance of scaring those two standing tree's as well as the entire
trail will increase by six times. Therefore the operator pulls out the pieces and loads them and then
sorts the load at the roadside. This operation slows production because he can only do one sort on
either side of the road unless he moves up and down the road to each of the specific decks, sometimes
even off loading wood to re-load instead of making too many trips up and down the decks. Where
again in clear-cut logging , other than the last load, the operator would unload all wood in one spot
because of the sorting available in face logging. Also in clear-cut logging the harvester is able to do a

much better sort in the woods as space is not a problem and processed decks can be left in different
directions.

As the wood piece size gets smaller the sorting of each log is slowed again by the number of bolts
needed to make a M3 of wood. Cutting unit #2 (map indicated) was below our estimated production
but I feel the quality of the remaining stand in both unit #2 and unit #3 will withstand high winds and
snow press conditions. Unit #2 and #3 were very close in tree size, the only difference was under-story
and specie mix. These sights seem to be predominantly pine, with varied densities between 2000-3500
stems per Hectare. So with these stands we tried to create a diverse height stand by periodically
removing larger Pine and leaving smaller, younger Spruce and Fur. By doing this our production
should have been up a little because the average piece size removed would be larger.

Within these area's our trees per PMH seem to stabilize to 50 tree's per PMH. But when the tree size is
reduced from .25M3 to .15M3(6.5 trees\M3) the production went down to 7.5M3 per PMH instead of
the 12.5M3 targeted production for our harvester. We thought maybe in tighter, high volume stands we
would be able to harvest more tree's per PMH but because of height and density and fragile
felling/processing we had to slow down our harvesting to avoid scaring residual stands. Therefore we
were unable to increase our tree's cut per PMH. Space becomes a problem.

Unit #4(map indicated) was 2000-5000 stems per Ha. with very small piece sizes. In these stands our
tree count went down because of having to go in and remove dry, unsalvageable pieces, and there were
small unutilized pieces in areas within this timber type. At 48 tree's PMH and a .11 tree size we would
only be producing 5.28M3 per PMH instead of the targeted harvester production of 12.5M3 per PMH.
At this production of 5.28M3 we would be at harvester cost of $35.04 per M3 which is an extremely
high price for the quality of wood recovered. Within the small, extremely tight stands, as long as the
tree's are not too tall, it would be possible to use a smaller harvester and head which would increase
the tree count. Using a smaller harvester and head would also reduce capital cost which would reduce
M3 rate of $35.04 for the harvester but I feel this is something to explore at a later date once an
efficient way to commercially thin the better quality stands has been established.
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[n unit #4 the silviculture side of things produces a concern. Because the stock diameter to height ratio
and the fact that these tree's have been supported by each other for the last 30 years creates a concern
that they may not be able to withstand high winds and heavy snow. As we know the first thing to grow
is the crown before stem diameter and root establishment takes place. Therefore the residual stand
becomes a high risk 5 years after thinning.

SUMMARY

The two harvester operators, _ have been operating this type of
equipment for 7 years and operate at 90-95 % efficiency of expected production. [N I
I both had approximately 6 months experience on the forwarder and ran about 70-75 %
efficiency. With our operators and myself, I feel we run an efficient operation having alot of expertise.
But I also realize from doing commercial thinning over the past 7 years, there are varied techniques,
equipment, terrain and densities which all need to be explored further, on an on going bases to enable
best possible silviculture treatments, productivity and cost efficiencies. I beleive the thinning cost as I
stated with Gord, before we began, can run from as low as $24.81 per M3 to as high as $55.00 M3
depending on piece size, density, terrain and type of treatment.

We have had an enjoyable experience working with Gord Chipman, a dedicated forester that has the
ability to look beyond today and is concerned for the future, making on the spot decisions and
demanding quality workmanship. With that Gord, it has been a pleasure working with yourself and
staff and MOF in Horsefly. I hope the enclosed information and our job performed will help yourself
and MOF to make some commitments and that many commercial thinning contracts will be awarded in
progress of our natural resources and future generations.

Thanks.

Sincerely,

per E.A. Strimbold Ltd


Tyreen Kapoor

Tyreen Kapoor
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E.A. STRIMBOLD LTD,

(250) 696-3607

Box 569, Burns Lake, BC VO0J 1EOQ Telephone & Fax:

December 10, 18%7

Gord Chipman
Riverside Forest Products Ltd.
williams Lake Division

Good day Gord:

Here is a breakdown of our price and cost per M3 on the Horsefly area chinning block, near
McKinley Lake. We will begin Jan 5\98 and complecte the block by Feb 27\9§.

Price to roadside using a Single Grip Harvester\Forwarder System.

>

Combined Harvester\Forwarder Rate $315.00 = $22.50
14M3

Lowbed in and out @ $4500.00 = S 82
5500 M3 :

Room and board 7 weeks @ $4360.00 = S .79
5500 M3

Travel Time and sec up\out

4 days x §$120¢.00 = $4800.00 = 3 .87
5500 M3

Over head and supervision = s .25

TOTAL COST TO RIVERSIDE PER M3 $26.23

This proposal is a non-replaceable contract and if the workmanship
quality in the thinning is acceptable,’ we would like co have first
opportunity for the other 5000 M3 of thinning in the summer of “1998.
The rates would remain approximately the same if the block is similar.

Hope this is met with your approval. I look forward to hearing.from
you.

= St Dot
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Location: . Horsefly

PRODUCTION REPORT

EMPLOYEE -,

Harvester 546C - Day Shiit

Dats PMH DT Oper Machine Troe Tree's per Estimated Estimated Comments
Hrs Serv Hrs Availability Count PMH M3 \ Shift M3\ PMH
Sept 01 9 3 11 81.82% 494 54,89 123.50 13.712 saw motor was not working
Sept 02 7 3 10 70.00% 419 59.86 104,75 14.96 busted feed roll hose 1 hr sharp chn
Sept 03 7 2 9 71.78% 404 57N 101.00 14.43 trouble with saw bar return
Sept 04 Y 0.00 ERR 1.5 brs sharp chn 6.5hrs on forwarder
Sept 05 7 8 87.50% m 53.00 92.75 13.25
Sept 07 9 2 1 81.82% 590 65.56 147.50 16.39 bolts in feed wheels came loose
Sept 08 105 15 12 87.50% 615 58.57 153.75 14.64 auto button weat chg hose
Sept 09 7 4 1 63.64% 417 59.57 104.25 14.89 chng hose fix leak on saw motor
Sept 10 9 2 1 31.82% 508 56.11 126.25 1403 |chog fuel pump chng oil
Sept 11 10 1 n 5 90.91% 79 37.90 94.75 9.48 prime chn oil tank - steep slope
Sept 12 3 1 9 83.89% 356 44.50 89.00 1L13 busted grapplo hose
Sept 13 0.00 ' ERR 4 hrs chn sharpen, made sp hose etc
Sept 14 8 L5 9.5 84.21% 439 54.88 109.75 13.712 forw .5 br help and fix muffler on harv
Sept 15 10 1 11 90.91% 567 56.70 141.75 1418 broke fitting on main hose
Sept 16 11 1 12 91.67% 605 55.00 151.25 13.75 sharpen chains and hauled fuel
Sept 17 6.5 25 9 12.22% 365 56.15 91.25 14.04 spring on measuring wheel , chng saw hose
Sept 18 9 3 12 75.00% 479 53.22 119.75 13.31 hose on boom and chng hose on head
Sept 19 6.5 0.5 7 92.86% 307 47.23 76.75 11.81 hauled fuel
Sept 20 ‘4 helped with forwarder
Sept 21 9 < 13 69.23% 474 52,67 118.50 13.17 chng fuel pump and feed wh hose, shrp cha
Sept 22 11 1 12 91.67% 656 59.64 164.00 1491 hauled fuel
Sept 23 11 2 13 84.62% 646 58.73 161.50 14.63 cable hose, tighten saw motor bolts, made st
Sept 24 11 2 13 84.62% 616 56.00 154,00 14.00 broke alt belt a0d pin come out of boom
Sept 25 10 2 12 83.33% 566 56.60 141.50 14.15 leak on top of boom
Sept 26 9 1 10 90.00% 471 5233 11775 13.08 broke fitting on chain oil hose
Sept 28 9 2 11 81.82% 459 51.00 11475 12.75 lost bolt out of saw
Sept 29 9 2 11 81.82% 463 5144 115.75 12.36 br alta belt - town, hauled fuel
Sapt 30 10 2 12 33.33% 435 43.50 108.75 10.88 brk wires on head , mech air conditioner
ALS 223.5 51 270.5 32.62% 12098 54.13 3024.50 13.53

ated Voiume: 4 Tree's per M3

Summary of Work Completed:

Total PMH

Total M3

Total Tree Counts
Tree's per PMH
Tree's per Op Hr
M3\ PMH

AVG Total M3 \ Shift

Sept-1-:30, 1998

223.5
3024.5
12098
54.13
4472
13.53
120.98
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PRODUCTION REPORT

EMPLOYEE --

b

Location: Horsefly
Harvestar 546C - Day Shift
Date PMH DT Oper Machine Troe Tree's per Estimated Estimated Comments
Hrs Serv Hrs Availability Count PMH M3 \ Shift M3\ PMH
Sept 01 7.5 3 10.5 T1.43% 449 59.87 112.25 14.97 pulled saw motor and did bolts
Sept 02 7 1 8 87.50% 400 57.14 100.00 14.29 3 hrs to go to twon for parts and fuel
Sept 03 6.5 4 10.5 61.90% 333 51.23 83.25 12.81 chng 3 valves on head - its working really good
Sept 04 0.00 2 hrs on saw and 2 hrs to travel home
Sept 08 3.5 3.5 100.00% 135 38.57 33.75 9.64 2 hrs travel
Sept 09 7 4 11 63.64% 450 64.29 112.50 16.07 blew main hose to vlave bank and fuel trouble
Sept 10 9.5 2 115 82.61% 513 54.00 128.25 13.50 lost saw cycle bolt walked to shop to get one
Sept 11 8 2.5 10.5 76.19% 463 57.88 115.75 14.47 1.5 hrs sharp chas weld on head help Sang
Sept 12 0.00 9 hrs worked on forwarder
Sept 13 0.00 9.5 hrs worked on forwarder
Sept 14 4 2.5 6.5 61.54% 200 50.00 50.00 12.50 7 hrs to pull forwarder engine
Sept 15 8 0.5 ERR 333 41.63 83.25 10.41 2 hrs getting fire wood
Sept 16 6 4 10 60.00% 309 51.50 71.25 saw bending, shrp chan and cut some fire wood
Sept 17 k) 3 6 50.00% 12 37.33 28.00 2 brs travel , and shrp chns
ERR ERR 0.00
ERR ERR 0.00
ERR ERR 0.00
TOTALS 70 26.5 88 79.55% 3697 52.81 924.25 13.20

Ty yyyy]

Estimated Volumae: 4 Trees per M3

Summary of Work Completed:

Total PMH

Total M3

Total Tree Counts
Tree's per PMH
Tree's per Op Hr
M3\ PMH

AVG Total M3\ Shift

Sept 1 - 17, 1888

70
924.25
3697
52.81
42.01
13.20
84.02
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Location: Horsefly

PRODUCTION REPORT

EMPLOYEE -

Forwarder 892F; Day Shift

Date PMH /T Oper Machine Forwarder  Forwarder Lds  Estimated Estimated Comments =il
Hrs Serv Hrs Availability Loads PMH M3 \ Shift M3 \ PMH
Sept 01 3 4 12 66.67% 7.5 0.94 97.50 12.19  [get fuel\ lots of shorting
Sept 02 115 2.5 12 95.83% It 0.96 143.00 12.43 chng one hose
Sept 09 i1 1 12 91.67% 9 0.82 117.00 10.64 put 2 clovises on chain \ add antifreeze
Sept 10 10.5 1 1.5 91.30% 9 0.36 117.00 114 help with harv .5 br \ blew one hose on grapple
Sept 11 9.5 1.5 8 86.36% 7 0.74 91.00 9.58 blew out air filter
Sept 12 ERR ERR 0.00 ERR 8 hrs wrenching on motor
Sept 13 ERR ERR 0.00 ERR put turbo on 892F
Sept 14 ERR ERR 0.00 ERR wrenching on 892fF - wngine is gone
Sept!8 ERR ERR 0.00 ERR 2 hrs travel time
Sept 19 ERR ERR 0.00 ERR 9 hrs on forwardeer motor
Sept 20 ERR ERR 0.00 ERR 6.5 hours on forwarder
Sept 21 6 6 12 50.00% 4 0.67 52.00 8.67 rescal compressor, joy stick, cut with harv for 1 hour
Sept 22 10.5 1.5 12 87.50% 10 0.95 130.00 12.38 1d trk .5 brs, made hose and trouble with steering
Sept 23 8.25 3 11,25 73.33% 7 0.35 91.00 11.03 Id trk .75 hrs, help Marvin fix steering and heater
Sept 24 13.75 0.5 14.25 96.49% 13 0.95 169.00 12.29 Id trk .75 hours
Sept 25 10 2 12 83.33% 8 0.80 104.00 10.40 put light on machine
Sopt 26 10 10 100.00% 3 0.80 104.00 10.40
Sept 28 10.25 ' 0.5 10.75 95.35% 9 0.88 117.00 1141 Id trk .75 hrs
Sept 29 1125 0.5 1.75 95.74% 10 0.89 130.00 11.56 Id tric .75 hrs
Sept 30 10.5 0.5 11 95.45% 9 0.86 117.00 11.14 Id trk | hr
TOTALS 99 21 120 82.50% 85.5 0.86 1111.50 1 li:’

Estimated Volume: 13 M3 per load

Summary of Work Completed:

Total PMH

Total M3

Total Forw Loads
Loads per PMH
Loads per Op Hr
M3\ PMH

AVG Total M3 \ Shift

. Sept 1 - 30, 1998

99
1111.5
85.5
0.86
0.71
11.23
79.39
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PRODUCTION REPORT

EMPLOYEE -

Location: Horsefly
Forwarder 892F: Day Shift
Date PMH DT Oper Machine Forwarder  Forwarder Lds  Estimated Estimated Comments
Hrs Serv Hrs Availability Loads PMH M3 \ Shift M3\ PMH

Sept 01 10 2 12 83.33% 7 0.70 91.00 9.10 made 2 sp hose \ org shop \ fix light socket
Sept 02 12 2 14 85.71% 8.5 0.71 110.50 9.21 cab mount bolt fell out and head light fell off
Sept 03 10 1 11 90.91% 7 0.70 91.00 9.10
Sept 04 14 1 15 93.33% 10 0.71 130.00 9.29
Sept 05 10 0.5 10.5 95.24% 7 0.70 91.00 9.10
Sept 06 115 1 12.5 92.00% 8.5 0.74 110.50 9.61 master switch shorted out
Sept 07 9.5 1 10.5 90.48% 7 0.74 91.00 9.58 2hrs to clean up deck
Sept 08 8 0.5 8.5 94.12% 6.5 0.81 84,50 10.56
Sept 09 10 1 1> 90.91% 7 0.70 91.00 9.10 fixed on trail .5 hr
Sept 10 10 0.5 10.5 95.24% 7 0.70 91.00 9.10
Sept 11 9.5 0.5 10 95.00% 6 0.63 78.00 821
Sept 21 5.5 0.5 91.67% 3 0.55 39.00 7.09
Sept 22 7 2 9 71.78% 5 0.71 65.00 9.29 1 hour to help Max with Truck, complete service
Sept 23 10 1.5 1.5 86.96% 7 0.70 91.00 9.10 shrp chns , filled fluids, did windows
Sept 24 5.5 0.5 6 91.67% 4 0.73 52.00 9.45 'went to town for fuel
Sept 25 10 2 12 83.33% 8 0.30 104.00 10.40 filled fluids, shrp chns, weld light on boom
Sept 27 9 1 10 90.00% 7 0.78 91.00 10.11
Sept 28 9 1 10 90.00% 6 0.67 78.00 8.67 shrp chan, filled fluids, blew air filter
Sept 29 6 ERR ERR 0.00 ERR raa to town for fuel and oils
Sept30 8.5 1.5 10 85.00% 6 0.71 78.00 9.18 help francis fix wires on head

TOTALS 179 27 200 39.50% 127.5 0.71 1657.50 9.26

Estimated Volume: 13 M3 per load

Summary of Work Completed:

Total PMH

Total M3

Total Forw Loads
Loads per PMH
Loads per Op Hr
M3\ PMH

AVG Total M3\ Shift

Sept 1 - 30, 1998

179
1657.5
127.5
0.71
0.64
9.26
87.24
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PRODUCTION REPORT

EMPLOYEE - - -

Harvester 546C - Day \Night Shift

Date PMH DT Oper Machine Tree Tree's per Estimated Estimated Comments
Hrs Serv Hrs Availability Count PMH M3\ Shift M3 \ PMH

July 30 9.5 2.5 12 79.17% 313 32.95 78.25 8.24 Parking brk \ valve
July 31 6.5 0.5 7 92.86% 233 35.85 58.25 8.96
Aug 01 8.5 1.5 10 85.00% 329 38.71 82.25 9.68 still slow \ chains
Aug 02 8 8 0.00% 0.00 ERR wrkd on Harv \ chains
Aug 06 8 3 11 72.73% 366 45.75 91.50 11.44 Ik on head \ wsh mach
Aug 07 7 2 9 71.78% il 44.43 71.75 1L11 fan belt
Aug 08 8 1 9 88.89% 301 37.63 75.25 9.41
Aug 09 8 1 9 88.89% 266 33.25 66.50 8.31 Hydralic
Aug 10 7 4 11 63.64% 304 43.43 76.00 10.86 fix alt
Aug 11 8 1 9 88.89% 355 4438 88.75 11.09 feed wheel fitting
Aug 12 7 3 10 70.00% 334 47.71 83.50 11.93 hose and set pressure
Aug 13 6.5 4.5 11 59.09% 288 4431 72.00 11.08 chn oil hose \ elec prb
Aug 14 7 2 77.78% 355 50.71 88.75 12.68
Aug 15 8 1 9 88.89% 401 50.13 100.25 12.53
Aug 16 8.5 L5 10 85.00% 465 54.71 116.25 13.68
Aug 17 9 1.5 10 90.00% 453 50.33 113.25 12.58 sharpened 6 chains 1 hr
Aug 18 9 2 11 81.82% 443 49.22 110.75 12.31 Ist pin grapple
Aug 19 10.5 1.5 12 87.50% 516 49.14 129.00 12.29
Aug 20 10 1 11 90.91% 563 56.30 140.75 14.08 lost bolt out of saw cyl
Aug 21 10 1 11 90.91% 585 58.50 146.25 14.63 1 hr sharpen chains
Aug 23 5 2 7 71.43% 245 49.00 61.25 12.25 1 br for help with 892f
Aug 24 11 1 12 91.67% 601 54.64 150.25 13.66
Aug 25 6 6 12 50.00% 37N 61.83 92.75 15.46 'saw motor bolt chg 3 hs
Aug 26 10.5 0.5 11 95.45% 566 53.90 141.50 13.48
Aug 27 9 2 11 81.82% 505 56.11 126.25 14.03 busted cable hose
Aug 28 7 2 9 77.78% 368 52.57 92.00 13.14 serviced harvester
Aug 31 10.5 0.5 11 95.45% 504 48.00 126.00 12.00

TOTALS 215 57.5 272 79.04% 10341 48.10 2585.25 12.02

Estimated Volume: 4 Trees \ M3

Summary of Work Completed:

Total PMH

Total M3

Total Tree Counts
Tree's per PMH
Tree's per Op Hr
M3\ PMH

AVG Total M3\ Shift

JULY 30 - AUG 31, 1998

215
2585.25
10341
48.10
38.02
12.02
99.43
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PRODUCTION REPORT

EMPLOYEE -

Location: Horsefly Block CP 233 - 03 .

Harvester 546C - Night\Day Shift

J Date PMH D/T Oper Machine Tree Tree's per Estimated Estimated Comments
Hrs Serv Hrs Availability Count PMH M3\ Shift M3\ PMH
July 29 6 . 4 10 60.00% 252 42.00 83 10.5  |Park brake
July 30 8 3 11 72.73% 415 51.88 103.75 12.97  |tilt valve \ park brk
I July 31 6 3 9 6.67% 196 32.67 49 817 |3 hrsto twn fuel
Aug 01 1 2 3 33.33% 20 20.00 5.00 5.00 2 hrs travel
Aug 05 7 2 9 71.78% 386 55.14 96.50 13.79 |2 hrs travel
Aug 06 7.5 3 10.5 71.43% 353 47.07 88.25 1177 |brk hose \ fan belt
Aug 07 7 3 10 70.00% 361 51.57 90.25 1289 |bat on forw
Aug 08 6 3.5 9.5 63.16% 221 36.83 55.25 9.21 hoses and oil leaks
Aug 09 7 3 10 70.00% 341 48.71 85.25 12.18 center nut \ chains
Aug 10 7.5 2.5 10 75.00% 447 59.60 111.75 14.90 |chain and bar repair
Aug 11 8 2 10 80.00% 366 45.75 91.50 11.44
Aug 12 6 3.5 9.5 63.16% 215 35.83 53.75 8.96 |grapple hose & wiring
Aug 13 6.5 3.5 10 65.00% 230 35.38 57.50 8.85 short in wiring
Aug 17 7 1 8 87.50% 391 55.86 97.75 13.96 |2 Hrs travel time
Aug 18 10 1 11 90.91% 590 59.00 147.50 14.75
Aug 19 8.5 2 10.5 80.95% 520 61.18 130.00 15.29
Aug 20 6.5 3.5 10 65.00% 206 31.69 51.50 7.92 1 hr help Sang
l _J Aug 21 7 3 10 70.00% 307 43.86 76.75 10.96 pull out broken bolts
I Aug 22 6 2 8 75.00% 309 51.50 77.25 12.88
Aug 24 8 2.5 10.5 76.19% 521 65.13 130.25 1628  |weld on forw\harv
’ i Aug 25 8 1 9 88.89% 585 73.13 146.25 1828 [1.5 hrs chains
_J Aug 26 1 1 100.00% 39 39.00 9.75 9.75 went home
Aug 29 9 1 10 90.00% 525 58.33 131.25 14.58
Aug 30 8 8 0.00% ERR 0.00 ERR [chng feed rolls\ service
| 1 Aug 31 9 1 10 90.00% 500 55.56 125.00 13.89
_J TOTALS 163.5 64 221.5 71.87% 8296 50.74 2074.00 12.69
I_—,J Estimated Volume: 4 Trees per M3
I‘—-J Summary of Work Completed: JULY 29 - AUG 31,.1998 .
_l Total PMH 163.5
Total M3 2074
I Total Tree Counts 8296
g Tree's per PMH 50.74
- Tree's per Op Hr 36.47
I M3\ PMH 12.69
j AVG Total M3\ Shift 86.42
|
| -
|

L


Tyreen Kapoor


PRODUCTION REPORT

EMPLOYEE -

Location: Horsefly Block CP 233-03

Forwarder 892F: Day Shift

yom

Date PMH DIT Oper Machine Forwarder ~ Forwarder Lds  Estimated Estimated G
Hrs Serv Hrs Availability Loads PMH M3 \ Shift M3\ PMH
Aug 07 8 2 10 80.00% 6 0.75 78.00 9.75 [cleaned landing
Aug 08 3 6 9 33.33% 2 0.67 26.00 8.67 W.L. get battery
Aug 09 2 2 0.00% 0 0.00 No charge on battery
Aug 10 2 9 11 18.18% 1 0.50 13.00 6.50 W.L. battery
Aug 11 8 1.5 9.5 84.21% 7 0.88 91.00 11.38 boggie bearing
Aug 12 5 55 10.5 47.62% 3 0.60 39.00 7.80
Aug 13 7 2 9 71.73% 6 0.86 78.00 11.14
Aug 14 8.5 0.5 9 94.44% 8 0.94 104.00 12.24
Aug 1§ 8 1 9 38.89% 7 0.88 91.00 11.38
Aug 16 5 5 100.00% 4 0.80 52.00 10.40 1.5 Hrs Fuel
Aug 17 12 0.5 12.5 96.00% 9 0.75 117.00 9.75
Aug 18 8 0.5 8.5 94.12% 6.5 0.81 84.50 10.56 2.5 Hrs pulling Max
Aug 19 10 10 0.00% ERR 0.00 ERR 10 Hrs Fibre gear
Aug 20 5 5 0.00% ERR 0.00 ERR 5 Hrs Fibre gear
Aug 21 7.5 2.5 10 75.00% 0.80 78.00 10.40 lks add hyd oil
Aug 22 6.75 0.75 8 84.38% - 0.74 65.00 9.63 clean up some piles on roa
Aug 24 8.5 2.5 11 1727% 7.5 0.88 97.50 1147 Ik for air ks \ put Ight on {
Aug 25 8 2 10 80.00% 6.5 0.81 84.50 10.56 blew out rad, fix air lks
Aug 26 10.5 1 115 91.30% 10.5 1.00 136.50 13.00 re\re hose
Aug 27 9 2 11 81.82% 7.5 0.83 97.50 10.83 oil chng, re bent pipe boon
Aug28 8 2 10 80.00% 5.5 0.69 71.50 8.94 clean up pulp
Aug29 7 0.5 7.5 93.33% 5 0.71 65.00 9.29 clean up landing
Aug 31 10 1 11 90.91% 7.5 0.75 97.50 9.75
TOTALS 149.75 59.75 210 71.31% 120.5 0.80 1566.50 1046

Estimated Volume: 13M3 per Forwarder load

Summary of Work Completed:

Total PMH

Total M3

Total Forw Loads
Loads per PMH
Loads per Op Hr
M3\ PMH

AVG Total M3\ Shift

AUG 7 - AUG 31, 1998 .

- 149.75
1566.5

120.5

0.80

0.57

10.46

78.33


Tyreen Kapoor


PRODUCTION REPORT

EMPLOYEE -

Location: Horsefly Block CP 233 - 03

Forwarder 892F: Night Shift

Date PMH DT Oper Machine Forwarder  Forwarder Lds  Estimated Estimated Comments
Hrs Serv Hrs Availability Loads Per PMH M3\ Shift M3\ PMH
Aug 06 ERR 0.00 ERR moved wood piles
Aug 07 ' ERR 0.00 ERR moved wood piles
Aug 08 ERR 0.00 moved wood piles
Aug 10 8 1 9 88.89% 4 0.50 52.00 6.50 switch battery
Aug 11 2 0.5 2 100.00% 1 0.50 13.00 6.50 moved wood piles
Aug 12 8 8 100.00% 5 0.63 65.00 8.13
Aug 13 7% S 100.00% 3 0.40 39.00 5.20 shelley est.
Aug 16 6 1 7 85.71% 4 0.67 52.00 8.67 3 Hrs sorting
Aug 17 8 1.5 9.5 84.21% 5 0.63 65.00 8.13 1 Hr walk mach
Aug 18 ERR ERR 0.00 ERR 6 Hrs Sharpen 10 chns
Aug 20 6.5 4 10.5 61.90% 4.5 0.69 58.50 9.00 fix alt re rad fill hyd
Aug 21 8 3 11 12.73% 6 0.75 78.00 9.75 fix air Lk clean machine
Aug 22 1.5 1.5 3 50.00% 1 0.67 13.00 8.67 Lk on crane
Aug 23 7 : 3 10 70.00% 5 0.71 65.00 9.29 chng hoses and fill hyd oil
Aug 24 11 2 13 84.62% 10 0.91 130.00 11.82 cln shop & wire boom lite
Aug 25 115 2 13.5 85.19% 8 0.70 104.00 9.04 brk hse spray rad etc
Aug 26 11 0.5 115 95.65% 8 0.73 104.00 9.45 tape deck
Aug 27 10.5 1.5 12 87.50% 1.5 0.71 97.50 9.29 wrk on hoses \ tape deck
Aug 30 4 0.5 4.5 88.89% 3 0.75 39.00 9.75 filled hyd fluid
Aug 31 10.5 0.5 11 95.45% 8 0.76 104.00 9.90
TOTALS 121 22.5 143 84.62% 83 0.69 1079.00 8.92

Estimated Volume: 13 m3 per forwarder load

Summary of Work Completed: AUG 6 - AUG 31, 1998
Total PMH 121
Total M3 1079
Total Forw Loads 83
Loads per PMH 0.69
Loads per Op Hr 0.58
M3\ PMH 8.92

AVG Total M3\ Shift 67.44



Tyreen Kapoor


PRODUCTION REPORT
EMPLOYEE -

Location: Horsefly

Harvester 546C - Day Shift

Date PMH oT Oper Machine Tree Tree's per Estimated Estimated Comments
Hrs Serv Hrs Availability Count PMH M3\ Shift M3\ PMH

October | 10.5 1.5 12 37.50% 505 48.10 101.00 9.62 bydr cooling pump 1.5 hr

October 3 1 3 9 1L11% 75 75.00 15.00 15.00 pump, turbo, electric cable 8 hrs

October 4 7 7 100.00% 330 47.14 66.00 9.43

October § 8 3 motor out of Hr,

October 8 8 3 motor out of Hr.

October 9 3 3 motor out of Hr,
October 10 s 6 11 45.45% 287 57.40 57.40 11.48 hydr cooling pump/trouble starting Hr.
Ocwber 11 7 1 8 87.50% 404 57.71 30.80 11.54 servica .5 hr/ran out of fuel
October 12 10 2 12 83.33% 553 55.30 110.60 11.06 service .5/1 br fitting/.5 br help Sang
Ocwober 13 7 4 S 11 63.64% 336 48.00 67.20 9.60 service | hr/3 hr town for water hose
October 14 7 3 10 70.00% 303 43.29 60.60 8.66 service .5/2.5 br electricalradio/install tel,
October 15 9 2 11 81.82% 445 49.44 89.00 9.89 service | he/l br valve bank
Octaber 16 7 1 3 87.50% 337 48,14 67.40 9.63 water hose | br
October 17 8 ! 9 88.89% 467 58.38 93.40 11.68 hose on heads | hr
October 18 7 1 8 87.50% 329 47.00 65.30 9.40 broke frame of feed wheels | hr
October 19 6 6 town for parts 6 hrs
October 20 8 3 11 T2.73% 396 49.50 79.20 9.90 service .5/ .5 br repairs
October 21 3 2 10 30.00% 414 5175 82.80 10.35 bydr cooling pump 2 hrs
October 22 10 1 11 90.91% 505 50.50 101.00 10.10
October 23 3 2 10 80.00% 356 44.50 71.20 8.90 service .5/1.5 hr changed gear on pump
October 24 3 3 100.00% 425 53.13 85.00 10.63
October 26 9 2 11 31.82% 479 3.2 95.30 10.64 service .5/1.5 hr wire on measuring/weld pin
October 27 9 2 1 81.82% 442 49.11 88.40 9.82 service | hr/l br lost bolt on saw bar
October 28 9 2 1 81.82% 455 50.56 91.00 10.11 service .5/1.5 br fan belt/feed wheelmotor
October 29 8 2 10 80.00% 424 53.00 84.80 10.60 servics .5/1.5 br lost sprocket/changed buttod
October 30 10 10 100.00% 400 40.00 30.00 3.00

TOTALS 172.5 76.5 249 69.28% 3667 50.24 1733.40 10.05

— Estimated Volume: 5 TREES PER M3

Summary of Work Completed: . OCTOBER;1-31, 1998
Total PMH . 172.5
Total M3 1733.4
Total Tree Counts 8667
Tree's per PMH 50.24
Tree's per Op Hr 34.81
M3\ PMH 10.05

AVG Total M3 \ Shift 78.79 i


Tyreen Kapoor


PRODUCTION REPORT

EMPLOYEE - ] .

Location: CP 233 BLK 3

Harvester 546C - Night Shift

Date PMH DT Oper Machine Tree Tree's per Estimated Estimated Comments
Hrs Serv Hrs Availability Count PMH M3 \ Shift M3 \ PMH
October 13 735 3 10.5 71.43% 275 36.67 55.00 733 est. tree count/.§ hr serv/.5 hr se/2hr repairs
Qctober 23 9 5 11 81.82% 218 2422 43.60 4.34 serv. .5 br/1.5 hrso & repair bar
October 26 6.5 ’ 4 10.5 61.90% 223 3431 44.60 6.86 serv. .5hr/1.5 hr HHH/2 br build & sc
October 27 9 3.5 12.5 72.00% 336 37.33 6720 747 serv.1he/.5 be weld/.Shr clean shop/1.$ hr sc
October 28 75 4 115 6522% 292 38.93 58.40 779 |serv. 1he/lhr walk blk/2hr town for bars
October 29 7 35 10.5 66.67% 302 43.14 60.40 8.63 serv. 1hr/.Shr se/2hr fittings, saw bolt
\.
‘TOTAI.S 46.5 20 66.5 69.92% 1646 35.40 32920 7.08
Estimated Volume:
Summary of Work Completed: OCTOBER 1-31; 1998
Total PMH : 46.5
Total M3 329.2
Total Tree Counts 1646
Tree's per PMH ’ 35.40
Tree's per Op Hr 2475
M3\ PMH - 7.08

AVG Total M3\ Shift 54.87



Tyreen Kapoor


I

PRODUCTION REPORT

EMPLOYEE - -

Location: HORSEFLY ¥

Forwarder 892F: Day Shift

&

Date PMH T Oper Machine Forwarder ~ Forwarder Lds  Estimated Estimated Comments
Hrs Serv Hrs Availability Loads PMH M3 \ Shift M3\ PMH
OCTOBER ! 55 65 12 45.83% 4.5 0.82 58.50 10.64 bumt 100amp breaker/welding/closs block
OCTOBER 2 - 0.00 town for parts/Hr. & Fr.
OCTOBER 4 5 2 7 71.43% 4 0.30 52.00 10.40 put breaker on machine
OCTOBER § 10.5 & LS, 12 37.50% 1 1.08 143,00 13.62 1.5 br belp Max/move wood/Max stuck
OCTOBER 6§ B 6.5 10.5 38.10% 4 1.00 52.00 13.00 6.5 br motor out of Hr. to Finning
OCTOBER 7 6 0.00 6 hr. at finning
OCTOBER 8 3 0.00 8 br town/put motor in Harv
OCTOBER 9 9.5 0.00 9.5 hr town/put motor in Harv
OCTOBER 10 7.5 4 1.5 65.22% 7 0.93 91.00 1213 4 br belp Francis with motor
OCTOBER 1! 7.5 0.5 3 93.75% 7 0.93 91.00 12,13 service .S hr
OCTOBER 12 8.5 15 12 70.83% 8 0.94 104.00 12.24 2.5 br blew hose/1 br sharpen chains
OCTOBER 13 8 3 1 72.73% 8 1.00 104,00 13.00 2.5 hr Marvin weld/.75 hr checking of Faller
OCTOBER 14 15 0.5 8 93.75% 6 0.30 78.00 10.40 3 brs bucking
OCTOBER 19 4 0.00 travel time
OCTOBER 20 6 4 10 60.00% 4 0.67 52.00 8.67 4 hr town
OCTOBER 21 12 1 13 92.31% 11 0.92 143.00 11.92 service .S hr
OCTOBER 22 12 1 13 $2.31% 11 0.92 143.00 11.92 service .5 hr
OCTOBER 23 1.5 1 12.5 92.00% 10 0.87 service .Shr /.5 br blew bose
OCTOBER 24 8 ' 3 100.00% 6 0.75
OCTOBER 26 10.5 1 1.5 91.30% 8.5 0.81 service/.5 br help Fran./finish below shop
OCTOBER 27 12 1 13 92.31% 1 0.92 service .5 hr/.5 he cleanup Ken's mess
OCTOBER 28 12 0.5 12.5 96.00% n 0.92 service .5 hr/moved load of wood
OCTOBER 29 1.5 1 12.5 92.00% 10 0.87 change lights .5 hr
OCTOBER 30 9.5 9.5 100.00% 3 0.84
TOTALS 169 70 _207.5 81.45% 150 0.89 1950.00 _11.54

Estimated Volume:

Summary of Work Completed:

Total PMH

Total M3

Total Forw Loads
Loads per PMH

Loads per Op Hr
M3\ PMH
AVG Total M3 \ Shift

Ot 153((9¥

169
1950
150
0.89

0.72
11.04

102.63



Tyreen Kapoor


PRODUCTION REPORT
EMPLOYEE - -

-~ Location: CP 233 BLK3

Forwarder 892F: Night/Day Shift

Data PMH DT Oper Machine Forwarder Forwarder Lds  Estimated Estimated Comments
Hrs Serv Hrs Availability Loads PMH M3 \ Shift M3\ PMH
October 16 7 1 3 87.50% 5.5 0.79 71.50 1021 |service .5/.5 br help Francis change hose
October 17 10.5 0.5 11 95.45% 7.5 on 97.50 9.29 service .5/ 2.5 loads clean up
October 18 45 v 1§ 9.5 47.31% 3 0.67 39.00 8.67 helped Francis 2.5 hr/1 hr s¢/1.5 br o'ring
October 20 3 3 0.00 service 1/1,5hr R&R pin/1hr chainsg/4.5 town|
October 21 9.5 0.00 bucking 8hrs/ service .Shr/1 hr chains
October 22 9 0.00 bucking 2.5 he/2hr town/4.5 br travel
October 31 4.5 3.5 8 56.25% 4 0.89 52.00 11.56 1 cleanup load/1hr Max/.5 hr serv/1 br H.H.
TOTALS 26.5 36.5 44.5 $9.55% 20 0.75 260.00 9.31
4.
Estimated Volume:
Summary of Work Completed: OCTOBER 1-31,1998 *
R A LR
Total PMH 26.5
S

Total M3 260

Total Forw Loads 20

Loads per PMH : 0.75

Loads per Op Hr 0.45

M3\ PMH 9.81

AVG Total M3 \ Shift 65.00



Tyreen Kapoor


Location: Horsefly

PRODUCTION REPORT

EMPLOYEE - -

Harvester 546C - Day Shift

Date PMH DIT Oper Machine Tree Tree's per Estimated Estimated Commeats
Hrs Serv Hrs Availability Count PMH M3 \ Shift M3\ PMH
Nov 1, 1998 4 1 5 80.00% 223 55.75 44.60 1115 Changed oil \ lost saw sprockets
Nov 2, 1998 R 4 8 50.00% 239 59.75 47.80 11.95 2 hrs twn parts tigt saw housing\ brk cable
Nov 3, 1998 7 4 11 63.64% 358 51.14 71.60 1023 chng cable\ chng packing in lift cylinder
Nov 4, 1998 10 1 11 90.91% 558 55.8 111.60 11.16 sharpen chains
Nov §, 1998 105 1 12 87.50% 582 5543 116,40 11.09 tigt bolts on saw motor\ .5 hrs help Sang
Nov 6, 1998 11 1 12 91.67% 570 51.82 114.00 10.36
Nov 8, 1998 8.5 0.5 9 94.44% 494 58.12 98.80 11.62
Nov 9, 1998 6 3 9 66.67% 303 50.50 60.60 10.10 brk peice fan - town and get another
Nov 10, 1998 8.5 2.5 11 7727% 450 52.94 90.00 10.59 chng hose \ change fan
Nov 11,1998 11 11 100.00% 645 58.64 129.00 1.73
Nov 12, 1998 10 1 11 90.91% 594 59.40 118.80 11.88
Nov 13, 1998 4 0.00% ERR 0.00 ERR load machine on lowbed\ washed Hary
ERR ERR 0.00 ERR
ERR ERR 0.00 ERR
ERR ERR 0.00 ERR
ERR ERR 0.00 ERR
ERR ERR 0.00 ERR
TOTALS 90.5 19 114 79.39% 5016 55.43 100320 11.09
Estimated Volume: 5 Trees per M3
Summary of Work Completed:
Total PMH 90.5
Total M3 1003.20
Total Tree Counts 5016
Tree's per PMH 55.43
Tree's per Op Hr 44
M3\ PMH 11.09
AVG Total M3 \ Shift 91.20



Tyreen Kapoor


PRODUCTION REPORT
EMPLOYEE -

Locatlon: Horsefly

Forwarder 892F: Day Shift

Date PMH DT Oper Machine Forwarder  Forwarder Lds  Estimated Estimated Comments
Hrs Serv Hrs Awailability Loads PMH M3 \ Shift M3\ PMH
Nov 1, 1998 5 0.00% 0.00 Cleanup
Nov 2, 1998 1 1 12 91.67% 10 0.91 130.00 11.82
Nov 3, 1998 10.5 2 12,5 84.00% 11 1.05 143.00 13.62 worked on boom with Marvin
Novd4, 1998 6.5 " 0.8 1 59.00% 6.5 1.00 84.50 13.00 [spent most of day bucking - 4hrs
Nov 5, 1998 4 6 10 40.00% 4 1.00 52.00 13.00 took grapple to town to get weld
Nov 6, 1998 10 l 11 90.91% 9.5 0.95 123,50 1235 blew hose on grapple
Nov 7, 1998 11 1 12 91.67% 9.5 0.86 123.50 1L.23 broke one 90 fitting
Nov 9, 1998 9 1 10 90.00% 9 1.00 117.00 13.00 ook pipe off boom to take to town
Nov 10, 1998 2 3 10 20.00% 2 1.00 26.00 13.00 put pipe on machine - twon to get pipe fixed
Nov 11, 1998 10.5 0.5 11 95.45% 12 L14 156.00 14.836
Nov 12, 1998 9.5 0.5 11 86.36% 9 0.95 117.00 < 1232 bucking - [hr
Nov 13, 1998 3 3 100.00% 6 0.75 78.00 9.75
ERR ERR 0.00 ERR
ERR ERR 0.00 ERR
ERR ERR 0.00 ERR
ERR ERR 0.00 ERR
ERR ERR 0.00 ERR
TOTALS 92 21.5 123.5 74.49% 38.5 0.96 1150.50 12.51

Estimated Volume:13M3 per forwarder load

Summary of Work Completed:

Total PMH 92
Total M3 1150.5
Total Forw Loads 88.5
Loads per PMH 0.96
Loads per Op Hr 0.72
M3\ PMH 12.51

AVG Total M3 \ Shift 104.59



Tyreen Kapoor


Riverside Forest Products Lid
Willlams Lake, BC

Area Supervisor: Gordon E. Chipman RPF

E.A. STRIMBOLD LTD.
BLOCK REPORT

Location: Horsefly CP 233 - 03

Date Name Shift Machine Shifts Shifts PMH PMH D\T Oper Tree Forward Avalil. Est. M3 | Est. M3 Est. M3 | Est. M3
1998 Operator D\N 546C 892F 546C 892F Hrs Hrs Count Loads Mach. Harvest. | Forward | harv pmh | fwd pmh
July 30 + 3198 Francis D 546C 2 16 3 19 546 7y 84.21% 80.89 5.06
July 29,30,31\98 Steve N 546C 3 2 10 30 863 76, (14~ TN\ﬁ 80.00% 127.85 5.33
Aug 1 - 15, 1998 Francis D 546C 12 23 32 115 3610 43 72.17% 534.81 6.44
Aug 1-15, 1998 Steve N 546C 10 63.5 28 91.5 2940 Y€ 69.40% 435.56 6.36
Avg 1 - 15, 1998 Sang D 892F 9 49.5 29.5 7 . 8/40 Q.| 6266% 0.00 448.00 9.05
Aug 1 - 15, 1998 Rick N 892F 7 255 1.5 4.5 SO B g o 60.00% 0.00 145.60 571
Aug 16 - 31, 1998 Steve DWN 546C 24 163.5 64 2215 8296 So 71.87% 1229.04 7.52
Aug 16-31,1998 [  Francis ND 546C 26 215 51.5 m 10341 ¢8 79.04% 1532.00 7.13
Aug 16 - 31, 1998 Sang D 892F 20 149.75 59.75 210 Lans9.0] na% 0.00 1349.60 9.01
Aug 16 - 31, 1998 Rick N 892F 16 121 225 143 A8 7.7 sa6% 0.00 929.60 7.68
Sept 1-15, 1998 Francis D 546C 12 101.5 22 1235 5556 55 82.19% 823.11 .11
Sept 1 - 15, 1998 Steve N 546C 9 61 19.5 72 3276 s 24.72% 485.33 7.96
Sept 1 - 15, 1998 Sang D 892F s 50.5 8 58.5 a57.6| 3632% 487.20 9.65
Sept 1 - 15, 1998 Rick N 892F 11 1145 1 125.5 8158 0| 91.24% 912.80 797
Sept 16-30, 1998 | Francis D 546C 13 122 29 147 6542 54 82.99% 969.19 7.94
Sept 16 - 30, 1998 Steve D 546C 2 9 7 16 421 95 56.25% 62.37 6.93
Sept 16 - 30, 1998 Sang D 892F 9 90.5 14.5 105 B 78 97| s619% 873.60 9.65
Sept 16 - 30, 1998 Rick D 892F 8 64.5 16 74.5 LU 46 8,0  86.58% 515.20 1.9
Oct 1-15, 1998 Francis D 546C 9 63.5 515 115 3238 57 55.22% 479.70 7.55
Oct 1 - 15, 1998 Ken N 546C 6 465 20 66.5 1646 3 5 69.92% 243.85 5.24
Oct 1- 15, 1998 Sang D 892F 9 64 55.5 92 43595709 69.57% 666.40 10.41
Oct 1-15, 1998 Ken N 802F 4 : 26.5 36.5 445 2 2085 | soss% 224.00 3.45
Oct 16 - 31, 1998 Francis D 546C 13 109 25 134 542950 81.34% 804.30 7.38
Oct 16 - 31, 1998 Sang D 892F 10 105 14.5 1155 ) & 9059.7| 90.91% 1013.60 9.65
Oct 16 - 31, 1998 Ken D 892F 4 265 36.5 445 76 20 8.5 | 59.55% 224.00 8.45
Oct 1-31, 1998 Ken D 546C 6 46.5 20 66.5 1646 35 69.92% 243.85 5.24
Nov 1-15, 1998 Francis D 546C 1 90.5 19 114 5016 55 79.39% 743.11 821
Nov 1- 15, 1998 Sang D 802F 11 92 21.5 123.5 385 so4  T4.49% 991.20 10.77
TOTALS 158 123 1214.50 979.75 734.75 2861.5 59366 784 £e879496%? | 8780.80 ﬂ.ﬁm 2896 3
H=Yors — v -
Estimated Volume: 6 Trees \ M3 & 13M3 per forwarder load A \ .“uw..qN.N.N\u\ = .ab\rw w\ he H=7¢ vo

«rggggu - B8.75 .
7112 M3 per forwarder load

2 (9.5 hrs!

F=75%h

Block Summary: July 30 - November 15, 1998

Total M3 Harvested
Total M3 Forwarded

Total Tree's \ PMH Harv.
Total M3 YPMH Harv

. Forwarder LOADS \ PMH
** Total M3\PMH;Forw

Bt

N O

R

B IRy

8794.96
8780.80

Q2
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Riverside Forest Products Lid
= Wiilems Leke, BC

<1 Area Supervisor: Gordon E. Chipman RPF

E.A. STRIMBOLD LTD.
BLOCK REPORT

Location: Horsefly CP 233-03

Date Name Shift Machine Shifts Shifts PMH PMH D\T Oper Tree Forward Avail, Est. MJ Esl. M3 Est. M3 Est. M3
1998 Operator OWN 546C B892F 546C 892F Hrs Hrs Coant Loads Mach. Harvesl. | Forward | harv pmh | fwd pmh
Tuly 30 1 1198 French D 546C 2 16 ) 19 73 U1% 34.00 5.18
Tuly 29.30,31'94 Bere N 546C 3 24 10 R 8a 30.00% own 5.5
Avg 1-15,198 | Francis D 546C 12 1) 1 ns %0 72.M% 55538 669
Aug | - 15, 1999 Skeve N s46C 10 6. 13 LS 2940 69.40% s201 11
Avg [ - 15, 1998 Sang D 892 9 ®s .5 ™ © 62.66% 6520 9.40
Aug |- 15, 1998 Rick N 92F 1 25.5 Ls s 1 £0.00% 15119 $.93
Aug 16- 11, 1998 [ Stove D $46C 24 163.5 o .8 26 71.87% 17631 2181
Aug 16-31, 1998 [ Prascis N 146C 26 ns .8 m 10341 79.04% 1590.92 7.40
Aug 16- 711998 [ Sang n ®IF 20 109,75 275 210 120.5 71.31% 140¢.47 9.6
Aog 1631, 1998 | Rick N wir 1% 11 s 14 1 .62% 963.29 7.98
Sept 1-15,1998 | Paancls 0 46 12 1008 1 1235 5556 82.19% 5477 L0
a9 Sept1-15, 1998 | Sieve N s46c 9 o 195 n ] sT% 04,00 126
[ Sept 1-15, 1990 Sang D w2F s 0.5 s 385 05 %.01% 505.01 100
a Bept 1- 15, 1998 Rick N 92F n 1nas n 125.5 8.8 9).24% 947,85 an
H Sepd 16- 30, 1998 | Franca D 45C 1 m 29 147 6542 82.99% 1006.46 12§
= opt 16- 30,1993 | Steve D 45 2 ) 7 16 o 36.25% an 2.20
n Sep¢ 16- 10,1991 | Sang D B92F s 0.5 1.5 105 7 15.19% 714 1001
1 Sept 16- 30,1908 | Riek n o2F 3 643 16 s % 0K 58% 53498 a2
w Ot 1+ (5, 1998 Fraoch D S46C 9 5.3 s s 78 15.22% oS 784
et 1-15, 1998 Ken N $46C 6 45 ) 665 166 9.92% 51D 5.4
Oct 1-15, 199 Smg D ¥92F 9 6 55 ) .5 69.57% 1.9 101
Oct | - 15, 1999 Kon N 82F 4 26,5 %.5 44.5 2 59.35% 232,60 ALTE
Oct 16-11,1998 | Francis D 546C 1 19 1 14 549 MLIA% B3.23 7.68
0ct 16 - 31, 1958 Sang D ®aF n 108 us 1155 90.5 P0.91% 1052.52 10.02
Oct 16 - 21, 1992 Ken D ©IF . 2.5 %.3 “s 2 $9.55% 23260 7
Oct ) - 31, 1998 Ken ) 6 6 %5 ) 665 16:6 69.92% .1 5.6
Nov1-15, 1998 |  Prancis ) $46C n 0.5 19 1 016 19.39% ne 1.5
Nov 1 - 15, 1999 Sang n M2F u 92 s 1235 8.5 14.49% 1029.26 .19
i TOTALS 151 73] 121850 919.75 7478 1861.3 5935 784 9310 | s 752 9.1
0
0 Actusi Volume: 6.5 Trees \ M3 & 11.63 M3 per forwarser load
m
1
= actusl roes per M3 — 6.5
Q 11.63 M3 per forwarder load _
Sewry *Crvwrniin Bieslrmat
sing  Lonversion 7)uslmen Block Summary: July 30 - November 15, 1998
= . \ \ \ 3
) Foril  Velume 7/20 m
w Total M3 Harvested #1332
Total M3 Forwerded #117.92
" Total Tree's \ PMH Harv. 48.88
m Tetai M3 \ PMH Hary. 7.52
H Forwarder LOADS \ PMH 080
e Tolal MIWPAN Forw. .31
—
S
[

FEEFEEFEEEEEEEEEREEEEEEEED
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Riversde Forest Products Lud
Williams Lake, BC

Ares Supervisor: Gordon E. Chipman RPF

E.A, STRIMBOLD LTD.
BLOCK REPORT CP233-01

Date Name | Shift |Shifts |Shifts | PMH/ ([PMH/| D\T | Oper | Tree |Forward] Avail | Est M3 | Est M3 | Est M3 |Est M3
1999 Operator | D\N | 546C | 892F | Harv | Forw | Hrs Hrs |Count| Losads [Machine)| Harvest |Forward [Har/pmh|Fwd/pmh
Jan1-Jan21) Francis | Day | 18 123.5 28.5 161 |4458 78% | 1191 11.18
Jan 4 -Jan 13| Steve | Night | 9 78.5 15.00 | 93.50 |2480 84% | 663 9.78
Jan3-Jan 14| Serge | Ony 11 83 5.00 | 88.00 71 4% 923 11.12
Jan 4 - Jan 13 | Rodney | Night 9 77.5 | 14.00 | 91.50 71 85% 923 11.91
Totals = 271 20| 202] 161] 625] 434.00] 6938] 142 1854] 1846] 9.8 1151
Actual trees per M3 - 3.74 or .27 peice size
Forwarder loads averaged - 12 M3
BLOCK SUMMARY: Jam1 - Jan 13/1999
TOTAL M3 HARVESTED 1854
TOTAL M3 FORWARDED 1846
TOTAL TREES\PMH HARV. 34358
TOTAL M3\PMH HARV. 9.8
FORWARDER LOADS\PMH 088
TOTAL M3\PMH FORW. 11.51
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PRODUCTION REPORT

EMPLOYEE - I

Locafon: Horsefly CP233 Block 01

B Hervester 546C - Nighl Shift
Dhse PMH VT Oper Machine Tree Saw Log Fulp Logs Tree's per Estimated Estimated Estupated Conmuments
Hre Seev Hrs Availability Cotmt Bolrs Boks ™l [ E] MI\OPHR M3 \PMU
Jan 0, 1999 9 2 " 81.82% 191 33 116 212 SLO7 464 5.67 service .5 bu/1.3 he welded for Rocky
Jan 5, 1999 9.5 1.5 " 86.36% 27 8 125 28.53 7245 54.20 531 service . Sha/l br go to Laat ite for oif
Jan 6, 1999 7 15 9.5 73.68% 230 1Y 81 32.86 61.50 46.00 6.7 service .Shrf2 bir look for bnet boom tip gusefl
Jan 7, 1999 10 1 1" 90.91% 55 46 137 35.50 94.92 71.00 710 service .Shréwent to help Rocky-u-joint gond 892
Jan B, 1999 9 2 1 81.82% 365 am i 40.56 97.59 73.00 (8] service .She/. Shr feed roll hose/ be alt beh
Jan 10, 1999 9 1 10 90.00% 203 4 127 22.56 5428 40.60 41 service | br
Jan 11, 1999 10 1 11 90.91% 365 584 129 16,50 97.59 73.00 1:0 service | br
Jan 12,1999 10 1 1 90.91% 295 % 1n7 29.50 78.88 59.00 5.0 service | br
Jam 13, 1999 5 3 8 62.50% 205 11/ 7 41.00 54.81 41.00 820 finished cutting/3 he hund falling
TOTALS ws ] 15 93.5 83.96% 2480 3661 1014 31.59 663.10 7.09 8.45
Estimated Volume: 3.74 trees per M3
Summary of Work Completed:
Total PMH 78.5
Total M3 663.10
Total Tree Counts 2480
Tree's per PMH 31.59
Tree's per Op Hr 26.52
M3\ PMH 8.45
AVG Tolal M3 \ Shift 73.68

_J 84/13/1933 15:01 2586363687
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PRODUCTION REPORT

EMPLOYEE - I

Locetion: Horsafly CP233 Block 01

Harvester 546C - Day Shifl
Date PMH DT Oper Machine Tree Saw Log Pulp Logs Tree's par Estimated Estimated Estmoasod Comments
Lo Hrs Serv Hrs Availsbility  Count Bolks Balts PMH M3 M3IVOPHIR M3 \PMH
Ja 1, 1999 5 k) B 62.50% 274 D] 292 54.80 7326 9.16 1465 chain tightener /spring mn mewuring, wheel
b 2, 1999 15 1.5 9 B333% 14 661 241 nx 102.67 1.4 1369 go look for lesik on FR
km ), 1999 1 2 6 66.6T% 120 235 30.00 32.09 515 8.2 helped move fuel trailer to pew block
b 4, 1999 92 1 10 90.00% 62 404 152 w1 70.05 701 7.7% big wood
B 5, 1999 9.5 0.5 10 95.00% 154 552 248 3726 94.65 947 9.6
Jwm 6,1999 10.5 0} 11 95.45% 40§ 684 298 38.57 10829 9.84 1031 walked with Gord
Jan 7, 1999 3 7 10 30.00% 103 184 76 4N 27.54 2.8 9.8 help Art make cover for tip of boom/wire
J=a B, 1999 9 1 10 90.00% 404 44.59 108.02 10.30 12.00 mesurng wheel was loose
Jm 9, 1999 L 05 9 94.44% 320 1765 85.56 9.51 1007 tighten fiting of valve bunk
Jan 11,1999 6.5 0.5 7 92.86% 243 660 )7.38 64.97 9.28% 1000
Jan 12, 1999 95 0.8 10 95.00% 337 616 541 $0.11 9.01 948 busted food wheel bose
kan 13, 1999 9.5 0.5 10 95.00% 30 718 nn 82.09 821 L4
Fm 16, 1999 4 1 5 RO.00% 13 296 2825 3021 6.04 738 ran owd of fuelfell trees with ohain waw
Jan 17, 1999 L} 3 7 57.04% 24 322 31.00 33.16 4,74 829 fell trees with chain ssw
Jan 18, 1999 9 1 10 90.00% 263 B40 2.0 7032 1.03 731 service . Sha/. Shr trouble with saw bar
Jun 19, 1999 9 I 10 90.00%% 271 728 3o.11 7246 725§ 85 sevice . Shr
Jwn 20, 1999 6 4 19 60.00% 174 362 29.00 4652 4.65 7.15 broke hose on top of boom/cnt trees with chy
Jan 21, 1999 9 fix dimmetenpipe on boom/clean up
TOTALS 123.5 28.5 161 76.71% 4452 1565 1307 36.10 1191.98 140 9.58
L1
Estinated Volume: 3.74 lrees per M3
Summery of Work Completed:
Total PMH 122.5
Total M3 1191.98
Total Tree Counts 4458
Tree's per PMH 36.10
Tree's pst Op Hr 27.69
M3\ PMH 9.65
AVG Total M3\ Shift 66.22
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PRODUCTION REPORT

EMPLOYEE - e

pr &
{
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O]
i Location: HORSEFLY CP233 BLOCK 01
L}
~ Forwarder 892F: Night Shifi
Date PMH DT Oper Machine Forwarder  Forwarder Lds  Zstimated Estimated Comments
- Hrs Serv Hrs Availability Loads PMH M3 \ Shift M3\ PMH

Jin 4, 1999 8.5 2.5 11 77.27% 6 0.71 72.00 8A7 [broke plate/welded

Jin 5, 1999 9 2 1 B1.82% 9 1.00 117.00 13.00 worked on stick boom with Art/fixed hyd cap

Jen 6, 1999 8 18 9.5 84.21% 6 0.75 78.00 9.75 fixed seat

Jm 7, 1999 5.5 4.5 10 55.00% 4 0.73 9.45 univ broke/went got Art, went back and _._xo__
a Jan B, 1999 10.5 0.5 8 9545% 12 1.14 52.00 ERR
U_ Jan 10, 1999 8 0.5 8.5 94.12% 7 0.88 91.00 11.38 put hose on
nMD Jan 11, 1999 9.5 1.5 i1 86.16% 8 0.84 104.00 10.95 grease/fix lines
mm Jan 12, 1999 9 0.5 9.5 94.74% 10 1.11 130.00 14.44 clean up
_.cw. Jan 13, 1999 9.5 0.5 10 95.00% 9 0.95 117.00 1232 Clean up middle area, landing
mm._ TOTALS 71.5 14 91.5 84.710% 71 0.92 923.00 11.91

Estimated Volume: Based on 12 M3 per forwarder load
Summary of Work Completed:
mw
. Total PMH 71.5
e Total M3 923
w
S Total Forw Loads 7"
™ Loads per PMH 0.92
Loads per Op Hr 0.78

=) M3\ PMH 11.91
o AVG Total M3\ Shift 102.56

o
m
Lo}
i
-
™
—
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PRODUCTION REPORT
EMPLOYEE -

Location: Horsefly CP233 Block 1
Forwarder 892F: Day Shifl
Date PMH D/T Oper Machine Forwarder  Forwarder Lds  Estimated Estimated Comments
Hrs Serv Hrs Availability Loads PMH M3\Shit  M3\PMH
Jan 3, 1999 5.5 0.5 6 91.67% 5 0.91 60.00 10.91 first day on block |
Jan 4, 1999 7.5 0.5 8 93.75% 6 0.80 78.00 10.40
Jan 5, 1999 9.5 0.5 10 95.00% 7 0.74 91.00 9.58
Jan 6, 1999 9.5 0.5 10 95.00% 8 0.84 104.00 10.95
Jn 7, 1999 9.5 0.5 10 95.00% 8 0.84 104.00 10.95
Jan B, 1999 9.5 0.5 10 95.00% 6 0.63 78.00 8.21
Jan 9, 1999 6.5 0.5 7 92.86% 7 1.08 91.00 14.00
Jan 11, 1999 6.5 0.5 7 92.86% 5 0.77 65.00 10.00
Jan 12, 1999 9.5 0.5 10 95.00% 10 1.05 130.00 13.68
Jan 13, 1999 9.5 0.5 10 95.00% 9 0.95 117.00 1232
Jan 14, 1999 5 5 100.00% 4 0.80 52.00 10.40 finished block 01
TOTALS 83 5 88 94.32% 11 0.86 923.00 11.12
Eslimatled Volume: Based on 12 M3 per forwarder load
Summary of Work Completed:
Total PMH 83
Total M3 923
Total Forw Loads 71
Loads per PMH 0.86
Loads per Op Hr 0.81
M3\ PMH 11.12
AVG Total M3 \ Shift 83.91
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PRODUCTION REPORT
EMPLOYEE - I

Location: HORSEFLY CP233 BLOCK 4

Harvester 546C - Day Shift

Date PMH D/T Oper Machine Tree Saw Logs Pulp Logs Tree's per Estimated - Estimated Estimated Comments
Hrs Serv Hrs Availability Count Bolts Bolts PMH M3 M3\OP\HR _ M3\PMH

Nov 24, 1998 7 5 12 58.33% 256 524 170 3657 73.14 6.10 1045 clean up blow down/tighten 1/2 tracks/chg Hose

Nov 23, 1998 3 8 1 2727% 122 255 62 40.67 34.86 3.17 11.62 |worked on wiring/fixed track/clean up

Nov 25,1998 11.5 0.5 J2 95.83% 540 926 352 46.96 154.29 12.86 13.42 172 hr ser

Nov 26, 1998 11.5 5 12 - 95.83% 555 1012 330 4826 158.57 1321 13.79 172 hr ser

Nov 27, 1998 10 2 120 - 83.33% 494 940 238 49.40 141.14 11.76 14.11 changed saw hose/fuel trouble

Nov 28, 1998 15 35 11 " 68.18% 282 624 133 37.60 80.57 732 10.74 chg hose on boom/R&R fitting on saw motdr

Nov 29, 1998 8 1 9 88.89% 405 882 186 50.63 115.71 12.86 14.46 172 hr ser/broke fitting for chain oil/go to shpp

Nov 30, 1998 8 4 12 ° 66.61% 404 802 177 50.50 11543 9.62 1443 1 hr ser/had to boost HR/worked on coloring
Dec1,1998 B.S 2.5 11 7727% 431 978 236 50.71 123.14 1119 14.49 1/2 hr ser/worked on paint system
Dec2,1998 11 1 12 91.67% 525 1020 228 4173 150.00 12.50 13.64 1 br ser
Dec 3, 1998 10.5 05 12 87.50% 506 1005 230 48.19 144.57 12.05 13.77 172 hr ser/Art weld fan/start cutting upper sifle
Dec4, 1998 B 4 12 66.67% 402 51 192 5025 114.86 9.57 1436 chg electrical cable/touble with valve on sa
Dec 5, 1998 6 2 8 75.00% 286 584 177 47.67 81.71 1021 13.62 town for tire repair on FR
Dec 6, 1998 9 1 10 90.00% 4381 988 270 5344 13743 13.74 1527 172 hr sex/help put tire on FR
Dec7,1998 10.5 1 11.5 91.30% 605 1250 384 57.62 172.86 15.03 16.46 172 hr sex/ broke blade on fan
Dec 8, 1998 45 1.5 6 75.00% 235 498 132 52.22 67.14 1119 14.92 172 hr ser/took Rocky to wk
Dec 9, 1998 7 7 ’ 0.00 0.00 help Marvin with paint system

TOTALS 134.5 49.5 180.5 74.52% 6529 13039 3497 48.54 1865.43 1033 13.87

Estimated Volume: 3.5 TREES PER M3 actual frees per m3

Summary of Work Completed: using actual volume
Total PMH 134.5
Total M3 1865.43
Total Tree Counts 6529
Tree's per PMH 48.54
Tree's per Op Hr 36.17
M3\ PMH 13.87
AVG Total M3\ Shift 109.73

Coulgs Hoted 15 58237

13039 A T 15y5-A3 c §.92 %a\\., \# 3

\g\ xn\c\m\\ 23/.67 m> 5 _Numi b
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PRODUCTION REPORT
EMPLOYEE -

Location: HORSEFLY CP233 BLOCK 4

Harvester 548C - Day Shift

Data PMH T Cper Machine Troe Tree's per Bsti Bsti d Bsu d Commeas
Hrs Sexv Hrs Availability Count PMH M3 M3\OPHR  M3\PMH
Nov 24,1998 7 5 12 58.33% 256 36.57 73.14 6.10 10.45 clean up blow down/tighten 1/2 tracks/chg Hose
Nov 25,1998 1.5 0.5 12 95.83% 540 46.96 15429 12.86 1342 1/2 br ser
Nov 26,1998 115 5 12 95.83% 555 4826 158.57 1321 13.79 172 hr ser
Nov 27,1998 10 2 12 83.33% 494 49.40 141.14 11.76 14.11 hanged saw hose/fuel rouble
Nov 28, 1998 7.5 3.5 1 282 37.60 80.57 732 10.74 chg hose on boomVR &R fitting on saw motdr
Nov 29, 1998 38 1 9 405 50.63 1sn 12,36 14.46 172 b ser/broke fitting for chain oil/go to shop
Nov 30, 1998 8 4 12 66.67% 404 50.50 11543 9.62 1443 1 br ser/had to boost HR/worked on coloring
Dec 1, 1998 35 25 1 7127% 431.00 50.71 123,14 119 14.49 172 hr ser/worked on paint system
Dec2,1998 1 1 12 91.67% 525.00 47.73 150.00 12.50 13.64 1 br ser
Dec 3, 1998 10.5 0.5 12 87.50% 506.00 43.19 144,57 12.05 13.77 172 br se/Art weld fan/start cutting upper sitle
Decd, 1998 3 4 12 66.67% 402.00 5025 114.36 9.57 1436 chg electrical cable/touble with valve on say
Dec 5, 1998 5 2 8 75.00% 286.00 47.67 81.71 1021 13.62 town for tire repair oa FR
Dec6,1998 9 1 10 90.00% 481.00 5344 137.43 13.74 1527 172 br ser/help put tire on FR
Dec 7,1998 10.5 1 1.5 91.30% §05.00 57.62 172.36 15.03 16,46 172 br set/ broke blade on fan
Dec 8, 1998 4.5 1.5 § 75.00% 235.00 5222 67.14 .19 14.92 172 hr sev/took Rocky to wk
Dec 9, 1998 7 7 0.00% 0.00 0.00 help Marvin with paint system
'TOTALS 131.5 41 é 169.5 77.58% 6407 48.72 1830.57 IQLS_LO 13.92

Estimated Volume: 3.5 TREES PER M3 actual trees per m3

Summary of Work Completed: using actual volume
Total PMH 131.5
Total M3 1830.57
Total Tree Counts 6407
Tree's per PMH 48.72
Tree's per Op Hr 37.80
M3\ PMH 13.92

AVG Total M3\ Shift 114.41
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I PRODUCTION REPORT
EMPLOYEE -
)
I Location: Horsefly CP233 Block 4
- Forwarder 892F: Day Shift
Date PMH oT Oper Machine Forwarder  Forwarder Lds Bsti d Bt Comments
. Hrs Servy Hrs Availability Loads PMH M3 \ Shift M3\ PMH
| Nov 30, 1998 10 2 12 83.33% 7 0.70 91.00 9.10 172 br serv/took off stake/cleaned out machin|
ws | Decl,1998 8 2 10 80.00% 8 1.00 104.00 1300  |Rad losing antifreezs
Dec2, 1998 10 2 12 83.33% 10 1.00 130.00 13.00 172 hr ser/put hose on/tighten cab mounts
Dec 3, 1998 10.5 1.5 12 87.50% 10 0.95 130.00 1238 172 br ser/leaking hyd tank/new filter
Dec 4, 1998 10.5 1.5 12 87.50% 9 0.86 117.00 11.14 172 br ser/new lights oo/Art got new fitings
Dec 5, 1998 4 25 6.5 61.54% 3 0.75 39.00 275 Blew tre on FR-went to Kal Tire
— Dec 6, 1998 8.5 1.5 10 85.00% 6 0.71 78.00 9.18 172 br ser/put tire on/replaced elbow fiting
Dec 7, 1998 11 0.5 1.5 95.65% 13 1.18 169.00 1536 172 br sev/fan broke/hyd in ank/fuel up
Dec 8, 1998 10 1 11 90.91% 8 0.80 104.00 10,40 172 br ser/leak on boomvadded | bucket hyd q
| Dec 9, 1998 5 6.5 11.5 43.48% 3 0.60 39.00 7.30 fix ¢yl on boomvclean cab/whesl chain/fix caj
Dec 10,1998 11 0.5 11.5 95.65% 9 0.32 117.00 10.64 172 br ser/crossed line/finished other line
o Dec 11,1998 9.5 2.5 12 19.17% 3 0.34 104.00 1095 fix steer cylinder/look for leaks
Dec12,1998| 5.5 0.5 6 91.67% 4 0.73 52,00 945 (12 e sex/town for supplies for Marvin
1 Dec 13,1998 8 1.5 9.5 3421% 7 0.88 91.00 1138 put new lights on/new track/check oil & rad
Dec 14, 1998 11 1 12 91.67% 10 091 130.00 11.82 put hyd oil in/got new plate for pad
- Dec 15, 1998 10 2 12 83.33% 7 0.70 91.00 9.10 172 br sev/clean up trails/fix leaksmew plate of
Dec 16,1998 10 1.5 11.5 86.96% 8 0.80 104.00 10.40 1 122 br ser-leak on cyl
Dec 17,1998 10.5 0.5 11 95.45% s 0.57 78.00 743 FINISHED BLOCK CP233 BLK 4
| TOTALS 142.5 29 171.5 83.09% 122 0.86 1586.00 11.13
I “ Egtimated Volume: Based on 13 M3 per Forwarder load
| |
I g | Summary of Work Complieted:
| d Total PMH 142.5
. Total M3 1586.00
Total Forw Loads 122.00
| Loads per PMH 0.88
- Loads per Op Hr 0.71
M3\ PMH 11.43
) AVG Total M3\ Shift 88.11 -
\

N

N
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PRODUCTION REPORT

EMPLOYEE -

Location: Horsefly CP233 Block 4

Forwarder 882F: Day Shift

Dats PMH DT Oper Machine Forwarder  Forwarder Lds  Estimated Estimated Comments
Hrs Serv Hrs Availability Loads PMH M3 \ Shift M3\ PMH
Nov 24, 1998 5 10 12.5 20.00% 2 0.8 26.00 10.40 New Block
Nov 25, 1998 9 5. 1.5 78.26% 9 l 117.00 13.00 out of fual/changed fitting/throttle cable brok]
Nov 26, 1998 7.5 4.5 12 62.50% 6 0.8 78.00 10.40 help Art with FR
Nov 27, 1998 4 4 Wrenching on FR
TOTALS 19 21 40 41.50% 17 _0.39 221.00 11.63
Estimated Volume: Based on 13 M3 per forwarder load
Summary of Work Completed:
Total PMH 19
Total M3 221
Total Forw Loads 17
Loads per PMH 0.89
Loads per Op Hr 0.43
M3 \ PMH 11.63

AVG Total M3 \ Shift

§5.25
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PRODUCTION REPORT

Ta

EMPLOYEE - I
Location: Horsefly CP233 Block 11
| ]
Harvester 546C - Day Shift
Date PMH D/T Oper Machine Tree Saw Logs Pulp Logs Tree's per Esti d Esti d Esti d Comments
Hrs Serv Hrs Availability Count Bolts Bolts PMH M3 M3\OPHR  M3\PMH
Dec 11, 1998 6 5 11 54.55% 263.00 365.00 235.00 43.83 4739 431 7.90 172 hr ser/clean up/change block/broke cabl} hs
Dec 12, 1998 6 1 7 85.71% 236.00 274.00 207.00 39.33 4252 6.07 7.09 let Serge run HR/busted hose
Dec 13, 1998 7.5 1.5 9 83.33% 445.00 541.00 418.00 59.33 80.18 8.91 10.69  |ran out of fucllet Serge rum HR for 1 hr
Dec 14, 1998 8 3 12 66.67% 495.00 606.00 488.00 61.88 - 89.19 7.43 1115 1hr unacet forfbrk hose/Art chg fuel pro/paifted
Dec 15, 1998 2 3 10 70.00% 404.00 542.00 386.00 57.71 7279 728 10.40 172 hr ser/chg hose/Hyd oil in/Art wk on paint sys
Dec 18, 1998 5 6 11 45.45% 236.00 224.00 195.00 4720 4252 3.87 8.50 town for gear/back to shop to get Art
Dee 19,1998 9 1 10 90.00% 626.00 605.00 576.00 69.56 112.79 1128 12.53 172 br ser/trouble with parking brake
Dec 20, 1998 6 2 8 75.00% 336.00 324.00 277.00 56.00 60.54 7.57 10.09 172 hr ser/broke fitting saw motor
Dec 21,1998 10 1 11 90.91% 606.00 594.00 572.00 60.60 109.19 9.93 10.92 172 he ser/spool on saw spin was sticking
Dec 22,1998 7 2 9 77.78% 414.00 390.00 376.00 59.14 74.59 829 10.66  |walk 508 blk with Marvin/work on paint system
Dec 29, 1998 10 10 0.00% 0.00 changed slides in boom/helped Ray on aOo_F.w pu
Dec 30, 1998 3 9 0.00% 307.00 291.00 286.00 5532 6.15 went to shop to look for fitting/fix leak
Dec 31,1998 6 3 9 66.67% 355.00 318.00 307.00 59.17 63.96 7.11 10.66 |shop to get bolt/cab bolt on/town for fuel
TOTALS 71.5 41.5 126 61.51% 4723 5074 4323 60.94 850.99 6.75 10.98
Estimated Volume: 5.55 trees per M3
Summary of Work Completed:
Total PMH 77.5
Total M3 850.99
Total Tree Counts 4723
Tree's per PMH 60.94
Tree's per Op Hr 37.48
M3\ PMH 10.98
AVG Total M3\ Shift 65.46

BIK s/
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PRODUCTION REPORT

EMPLOYEE- IR

Location: HORSEFLY CP233 BLOCK 11

Forwarder 892F: Day Shift

Date PMH DT Oper Machine Forwarder Forwarder Lds Estimated Estimated Comments
Hrs Serv Hrs Availability Loads PMH M3 \ Shift M3 \ PMH
DEC 23, 1998 1.5 0.5 8 93.75% 5 0.67 65.00 8.67
DEC 24, 1998 4.5 0.5 5 90.00% 3 0.67 39.00 8.67
DEC 28, 1998 7.5 0.5 8 93.75% 5 0.67 65.00 8.67
DEC 29, 1998 9.5 0.5 10 95.00% 6 0.63 78.00 821
DEC 30, 1998 85 0.5 9 94.44% 7 0.82 91.00 10.71
DEC31, 1998 75 0.5 8 93.75% 5 0.67 65.00 8.67
JAN 1, 1998 8.5 0.5 9 94.44% 7 0.82 91.00 10.71
JAN 2, 1998 8.5 0.5 9 94.44% 7 0.82 91.00 10.71
TOTALS 62 4 66 93.94% 45 0.73 585.00 9.44

Estimated Volume: Based on 13 M3 per forwarder load

Summary of Work Completed:

Total PMH 62
Total M3 585
Total Forw Loads 45
Loads per PMH 0.73
Loads per Op Hr 0.68
M3\ PMH 9.44

AVG Total M3 \ Shift 73.13
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PRODUCTION REPORT

EMPLOYEE - -

Location: Horsefly CP233 Block 11

Forwarder 892F: Day Shift

Date PMH DT Oper Machine Forwarder  Forwarder Lds  Estimated Estimated Comments
Hrs Sery Hrs Availability Loads PMH M3 \ Shift M3 \PMH
Dec 18, 1998 15 4 115 65.22% 5 0.67 65.00 8.67 NEW BLOCK/new hose on cylnew filter
Dec 19, 1998 8 2 10 80.00% 5 0.63 65.00 8.13 new hose/change oil/unload and reload
Dec 21,1998 10 1 11 90.91% 8 0.80 104.00 10.40 1 br service
Dec 22, 1998 9.5 1 10.5 90.48% 3 0.84 104.00 10.95 went with Serge
|TOTALS 35 8 43 31.40% 26 0.74 338.00 9.66

Estimated Volume: Based on 13 M3 per Forwarder load

Summary of Work Completed:
Total PMH 35.00
Total M3 338.00
Total Forw Loads 26.00
Loads per PMH 0.74
Loads per Op Hr 0.60
M3\ PMH 9.66

AVG Total M3\ Shift 84.50
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E.A, STRIMBOLD LTD,

Riversxle Forest Products Ltd
BLOCK REPORT CP233-11

Williams Lake, BC

Ares Supervisor: Gordon E. Chipman RPF

Date Name | Shift |Shifts | Shifis| PMH/ [PME/| D\T | Oper | Tree [Forward| Avail [Est M3 |Est M3 |Est M3 [Est M3
- | Operator | D\N | 546C | 892F | Harv | Forw | Hrs Hrs  |Count| Loads [Machine| Harvest |Forward Har/pmh|Fwd/pmhb
| Dec 11 - Doc31| Francis | Dsy | 13 71.5 415 | 126 (4723 62% | 851 10.98
Dec 18 - Dec 22| Rodney | Day 4 35 | 8.00 | 43 26 | 81% 2 8.91
Dec 23/98 - Jan 2/99 | Serge | Day 8 62 | 400 | 66 45 | 94% 540 8.71
Towls . 13| 12| 775 97 s3s]  23s5] 4723 71 851 852 10.98 8.78

Actual trees per M3 - 5.55 or .18 peice size .
Forwarder loads averaiged - 12 M3

EA STRIMBOLD

2506363687

8d4/13/1383 15:81

-\_ -i_ 1

TOTAL M3 HARVESTED 8351
TOTAL M3 FORWARDED 852
TOTAL TREES\PMH HARYV. 60.9
TOTAL M3\PMH HARV. 10.98
FORWARDER LOADS\PMH 0.73
TOTAL M3\PMH FORW. 8.78
1 L 1 _]-Lid _,I.-- _,I oL _ il — _\i- _ | ~11d _rlt- * - ‘ L ‘ -

BLOCK SUMMARY: Dec11/98 - Jan 2/1999
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E.A. Strimbold Ltd. AVAVAVAVAVAVAVAVAVAVAVAY
Bax 569 « Burns Lake, BC VOJ 1E0 + Telaphone 804-696-3607 « Fax 804-898-3607

Gord E. Chipman RPF

Area Supervisor, Horsefly Dist.
Riverside Forest Products
Williams Lake, B.C.

April 14,1999
RE: Commercial Thinning CP , EG233-biks 04, 11, 01

The following is 2 summary of the above mentioned blocks with problems and
benefits each of them had. After completing block 03 we went block 04 along the
500 road at 510km. This block out of all the area's we have done was the most
economical and productive as far as cubic meters per hour harvested and
forwarded. I beleive the three main reasons for this was stand density and the piece
size that was to be removed, the terrain was easy, and the timber type was
predominately pine and spruce being removed thus leaving 2 lot less sorting for both
forwarder and harvester. The tree size was 3.5 trees per m3 or .29 of a cubic m3,
making the wood size optimum for a feller processor (single grip harvester) in a
thinning or clear-cut and with 201 m3 per ha. being removed the delimbing is made
very easy as well because of the tight stand not allowing rough limbs to be created.
The feller processor operator really enjoyed working in this stand as not only did he
have good production but also a good quality job in the spacing and tree selection
making it easier and at the end of a 10 hour shift did not feel he had been put
through the ringer. At our current pricing I feel that this would be a economical
type of a block, for ourselves , Riverside, and Ministry of Forest. After viewing
what took place on the opposite side of the road during the heavy snows shortly after
our completion of the thinning block one can only say it works, seeing how snow and

mother natures thins, I would say that we did a much better job and we also
recovered 200m3 per ha. and created some employment.

Block 11 was done next which is of much poorer quality wood for commercial
thinning as densities were very high and the piece size very low, with a lot of
unmerchanable stems. Gord and Ourselves thought that maybe we could do strip
logging and that this would help production, which it did but not as much as we
thought due to still having to fall into the thick standing timber trying to protect
remaining stems. One idea that maybe would really speed things up would be to
have no sorts , or maybe one, that being the very best of sawlogs and pulp the rest as
being in dense stand and small pieces space became a real problem . This would
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increase production in both the forwarder and the harvester and eliminate some of
the frustrations of the operators, as they feit fatigued and our availability of the
harvester shows that these unmercbanable stems created some mechanical difficulty
too. We tried to get our paint system working on this block and block 04 and by the
end of this block I felt the operators were getting very frustrated with that as well.

Block 01 was the final block of thinning and two factors that made this block a little
slower than expected was, one the amount of snow that fell close to two feet or
better in the first week and this with slopes of 20-35% made maneuverable very
difficult. A lot less volume per ha. was removed as a great deal of the block was
naturally spaced. Volume per Ha. removed was half of block 04, it was at 105 m3 per
Ha. This low density lead to difficult trees to process due to heavy limbs, and a lot
of ground to cover in difficult snow conditions. The block was easy to space as there
Was next 1o no siash and with the low density one could do a good quality job as
there was room to move and quite easy to make tree selection and good trail choices.

Thanks

E.A. Strimbold Ltd
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E.A. Strimbold Lid. AVAVAVAVAVAVAVAVAVAVAVAY
Bax 568 - Bums Lake, BC VOJ 1ED * Telephone 8045963607 + Fax 804-856-3607

Gord E. Chipman RPF
I RrF

Riverside Forest Products
Williams Lake, B.C.

April 14,1999
RE: Bug Wood, Likely Area EG2002-98L4 Using CTL

In this particular block we were hampered by heavy snowfalls and quite a large
accumulation prior to start up. Along with the heavy snow fall the wood size was on
average 4 little too big especially when you have lots of snow in the trees to start it
makes falling difficult. In this type of a stand and snow condition we pobably could
of paid a feller buncher to come in and bunch and still come out ahcad with less
downtime and more production especially for the harvester but also for the
forwarder as well. Our falling productivity was down to 30 trees per hour plus we
had the expense of paying handfallers in which a buncher could of fell 50% of that
wood. The Thinning portions of this block was slow as it was difficult to get to the
trees due to snow depth, then when there we had to leave the best ones and take a
couple smaller ones out or rough limy pine trees. The terrain on the top end of the
block was a little more demanding as we could not go up with out return trails
created by the cat. The forwarding distance was not a problem. The biggest factor
was the snow depth and I thought maybe we could get through it using limbs and
tops, but was just a little too much. Qur forwarding Production is not all that
accurate as it had to wait for our harvester and help the harvester get around so
our production should of been around 15+ m3 per hour in this type of wood.
Thanks for the work and hopefully this information can be of use, and we'll be able

to do more of this type of work with yourselves in the future. Any further questions
or concerns please feel free to give me a call.

Thanks

Sincerely

E.A. Strimbold Ltd

a4
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e Riverside Forest Products Ltd E.A. STRIMBOLD LTD.
™ Williams Lake, 3C BLOCK REPORT EG 2002-981L4
¢
<[
(AR
Date Name | Shift |Shifts|Shifts| PMH/ [PMH/| D\T | Oper | Tree [Forward| Avail |Est M3 Est M3| Est M3 [Est M3
1999 Operator | D\N | 54€C | 892F | Harv | Forw | Hrs Hrs |Count| Loads [Machine| Harvest | orwar Har/pmh|Fwd/pmh
" JAN27-FEB 22 STEVE | N 19 153.5 36.50 (220,00 |4362 69% | 1913 12.46
JAN 26 - FEB 26 [FRANCIS| D 26 179 73.00 |256.00 |5611 70% | 2460 13.75
JAN 27 - MAR 5 [RODNEY| N 22 177 | 38.50 |229.50 175.50 | 77% 2369 13.39
JAN 17-MAR 4 | SERGE | D 32 251 | 42.00 |301.00 185.00 | 83% 2498 9.95
a TOTALS 45 | 54 [332.50 | 428 | 190 ]1006.50)9973 |360.50 4373 |4867 | 13.15 11.37
m — —_— ———
m Actual trees per M3 - 2.28 or .44 peice size
= Forwarder loads aversged - 13.5 M3
<T
L)
BLOCK SUMMARY: JAN264 - MAR 5, 1999
TOTAL M3 HARVESTED 4373
TOTAL M3 FORWARDED 4867
- TOTAL TREES\PMH HARV. 30
m TOTAL M3\PMH HARV. 13.15
0 FORWARDER LOADS\PMH 0.84
m TOTAL M3)\PMH FORW. 1137

2

84/16/1333 86:44


Tyreen Kapoor


84/16/1993 86:44 2506363607 EA STRIMBOLD

PAGE @6
L Ll
PRODUCTION REPORT
EMPLOYEE -
Location: EG 2002 - 98L4
Forwarder 882F. Day Shift
Date PMH L+ 2 R Oper Msohine Forewrder Forwarder Lds  Estimated Estimated Comments
1898 Hrs Barv Hre Awvailabitity Loads PMH MI\Shit  M3\PMBH
Jan 26 1.5 7.3 9 16.67% 2 133 27.00 13,00
Jw?7| LS (X} 12 95.83% s 0.70 108,00 9.39 ' |bard going m aow/tow processor up hill
Jun 28 9.5 0.8 0 95.00% 0.00 S L [tow processor twice
Inn 70 04 05 ‘10 95.00% L R 053 6150 ' 711 [broke fiting/Ant revaced/lon 4 pails of)
Jan 30 2 4 6 33.33% ! 0.50 - 13.50 T 675" |moved sw logwworked ou door/chg oil/grosse
Jan 31 9.3 0.5 10, 95.00% 5 089 - 11475 1208 ¢
Feb 9.5 0.5 10 . |  95.00% 6 0.63 8000 853 © . |broks » fitting
Fob2 45 0.5 s 90.00% 4 0.89 . 34.00 12.00 © 7 |broke a fitting
Feb 3l 3 _ 3 100.00% 05 017 875 2.25 < *-[belp Francis with machins
Feb 4 15 0, ot 9 . 94.44% 000 | | e
Feb s 9.5 0.5 10 95.00% R 074 ;| 9450 995 . -
Feb 6 10.8 o.5 L} 05.45% ® e oxs ¢ J21.50 11,87 -
Fob 7 [ 6 12 .| . 50.00% 5 0.83 , 61,50 125 [busted » hose
Fob 3 9.5 05 10 95.00% 3.5 , 037 4725 497  |pull Francis with machine/bad bard time with HR
Feb 9 ' 2 10 .. 8.00% 9 213 L1335 12150 1519 [Ant waldsd/stlll loaking
Feb 10 H 2 10, . [ 30.00% t SR 1.06 11475 1434 . [balp Francis-stuck
Feb 11 Py AT EE s a0 T e 100.00% 2o et b 2700 336 |belp Art sod Fuocis
Feb IS 7 3 10| 4. 70.00% 2 1:2.51] { 100 ' 9450 ' 13.50 ° T\ fitting still leaking
Fob16| 5.5 0. 10 o] w9500% 2rt | Toag| ot s | Joesoii | | o . [frowie cabiefpuiied Fraacis Truck
Mo 7 3 8t i | e @yl 392300 oo IR T 0.80 i | + 3400 ' 10,80 £ [worksd oa Frz/ntang eaking
Fev 18 5 Law| niwned sisie] d wawd raok| o8 8556% 0 | L3S | 4 00 | Faras ! 943 'iwelding on grapla/moved fusl tank
Feb 19 95 0.§ s )0 Ly | 95.00% ¢ ’ T | D otave | | 94800 BT
Feb 21 9.5 3 b 105G e 4l 95.00% AR 2~ J'ﬂ.l‘ 53 . 108.00¢ : 113720
Fb22| 105 [X] N b 3as% 10 joss | 13500 Jasen®| |
Feb 23| qigreien | g g sl AR I 93% 7| a3 | 5400 ®1 | 1720807 (broke grapple
Feb 24 D L B B b T ) .Jm.‘M" "y --»‘»»":& 2700"“““‘ ""‘.‘L” " Iput graphe ou machine
Feb 25 12 1 B 2% 13 108 | 17550 1463 |prodlem with the turbo
Feb 26 » SRRk W T FAR R e - Jutoedo v aod sadduter
Fab 27 3 3 100.00% | 1000 4080 S 1350 |worked with chain @w for 7 bours
Marl|  los 0.5 n 95AS% [ e | deass on | Sizns0 5 157 [louded stash wood
Mer2| 105 os 1 95.45% WS f5ante | Pssas e ilﬁlgfgf‘ ¥,
Marl|  JOS 0.s 1 & 95.45% i | e | Faanse s | Ty
y Macd| 118 0.5 12 93.33% 3 1 a7 | 10m00 | 939l day forwarding
_ [ToTALs 231 7] 301 83.39% _ 0% 257,50 895 |
 Estimatad Vohume: Based on 12.5 M3 por forwardoroud - 5 R o
. : i ghrolie
g0 ¥
) : s‘ummnry of Wofk quplotgd. P IR % W L
oo i L 1 <. N R el S SRR b e >
o e et 7 S0 0 T _:;A' ; S B RN o o "ﬁ_:ﬁg-i'f:ﬁ,’?
. Total PMH = 281 5
.. Total M3 /3 v iataepantoilp &\ Y agr &
Total Forw Loads - 185
Loads per PMH 0.74
Loadas per Op Hr 0.61
M3\ PMH 998

AVG Total M3 \ Shift 78.05


Tyreen Kapoor


84/16/1393 B6:44

A
Q
B

25063963687

PRODUCTION REPORT

EMPLOYEE -

Location: EG 2002 - 88L4

Forwarder 882F. Day\night Shift

EA STRIMBOLD

Duts H DT Oper Machine Forwarder Porwwrder Lds  Estimatpd Hatimated Commeaty
1999 Hre Sorv B Awva Louda PMHE MI\Zift M3\ PMH
Jaa 27 ) 3 s 62.50% 45 0.90 .78 1218
Ju 28 10 1 1t M91% 9.5 0.95 12828 1283 29¢ Mok « At cams to help $ br
Jwa29 b ] 4 9 55.56% 4 0.80 54.00 10.30 processor woulkdn't work
Jan YO 1 03 1.8 98,658 11 1.00 14050 13.50
Jall 3 (K] L X 94,17% 7 0.3 4,50 1181
Feb | (%1 05 7 92.86% [; 0.77 6750 1038 [HR braks down/ohg ol in 892
Feb2 10 1 1 20.91% 9.5 Q.95 12828 e greass fisl, fll hydovurTlor R of
Fb 7 7.8 os ] 93.75% n 147 148,50 19.80 1 pulp, 10 logs
Pab i 1 1 12 91.67% n 1,00 }48.50 13.50 1 pulp, 10 loge/Steva broks down
Fob 9 3 3 1 TLTI% ] 1.00 \cL00 13.50 1 pulp, 7 loge/fix fusl lina/fix leaking fitting
Feb 10 ] 3 ) 72.13% 1 138 144.50 1156 1 pulp. 10 loge/Tix (iting
Feb 11 ’ 2 1 2% 14 156 129,00 3100 Stwvs broke down/.$ pulp, 13 £ lnge
Feb 12 [ Iworkad oo HR
Fob 13 3 golTar sarvice
Pob 14 9 0.5 9.5 94.74% 9 1.00 121.50 1330 |moved decks of logw/olosned up soms pulp
Fab IS 105 0.5 1n RS.45% 1 1.08 144.50 1404 [stuck in mud
Feb 16 10 1 1" 20,91% 1 110 14850 14,83 fixed Ught/wak fial to Stave/fixed grilVmove
Feb 17 1 3 I TLTI% 9 L13 121.50 1519 |Ant fixed pipe 4 tmee
Fed 18 10.5 0.3 1 95.45% 12 L4 162.00 1543 [ssrvice S hr
Fab i9 s LR n TLIT™ ] 1.06 121.50 14.29 haln Seve chaage boom hove
Feb 20 3 2 5 €0.00% 3 1.00 «.5%0 13.50 Stove blew boom boss/leok for rad break
Feb 21 s 13 0] 5,00% § 0.7 1L 9.53 staep ground-elow
Mar 4 17 7 14 50,00% 9 129 121.50 halp Art skid « 7 bours
Mer § 3 3 100.00% cloaa up
TOTALS 177 38.5 3295 77.12% 175.5 0.99 8625 13.39
Estimaiad Volume: Based oni3.§ M3 per forwarder kned
Summary of Work Completed:
Total PMH 177
Total M3 2389.25
Total Forw Loads 1755
Loads per PMH 0.88
Loads per Op Hr 0.8
M3 \ PMH 13.38
AYG Total M3 \ Shift 98.72
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PRODUCTION REPORT
ts Locaion: EG 2002 - 98L4
<L
o
__Harvester 546C - Day Shit
Dt PMH oT Oper Machne Tree Sew Log Pulp Logs Tree's pec Estimaied Esimuded Eolimated Coruments
1299 Hes Sav Hre Availability Oount Balts Bolts PMH M3 M3\ OPAHR M3 \ PMH
Fon 26 3 ] [ 37.50% 170 340 3561 74.56 932 24.85 Ihelped Art dhim hoom/took telephons out of|HR
Jxn 77 10 i 12 83.03% %0 740 29.00 127.19 K60 12.712 itroubl with sewihard going in mcw
Jm 28 6.5 35 0] 65.00% 139 463 1138 60.96 .10 9.38 Muck tricehard going in smow
Jan 19 7 e 1" 63.64% 213 S44 3043 93A2 8.49 1335 suck/Touble with HRAwent to towa
Jen 30 1 $ 6 16.67% 0.00 tworked on machine all duy
Jen 31 9 1 0 90.00% 305 696 33.89 13317 138 14.86  {perking brake not releeting
Foh 1 7 3 10 70.00% 163 4 1329 7149 115 1021 (troudk with le@ valve bank
Feb 2 3 : 19 30.00% 96 32.00 2.1 .21 14.04 boam broke/cloctrical troubla/sont chain sad wood
Feb 3 1 g 3 EANELY hyd pump wead
(&] Feb § L} d 10 80.00% 34 798 4263 149.56 1496 18.70 pump back on/busted boss on heat
m Feb 6 10 1 1" 90.91% 7 715 BAN ] 139.04 1264 13.90 busted bose oo boom/droke knife so boad
ﬁMc Feb 7 9.5 25 1 79.17% 9 756 33.58 0.00 0.00 weld pon/sew pessor trouble/change 1 ,o.np
i~ Feb 2 L] . 10 50.00% 151 360 12.20 70.61 1.06 14.12 Art waiding on head/still baving trouble with saw
W Feb 9 9.8 0. 10 95.00% 338 860 35.59 148.25 14.82 15450
n Feb 10 % % 10 80.00% 262 618 32.7% 114.91 11.49 1436 sherpeaed chaina/leak om ssw motarfstuck
“I Feb 11 1 t 7 14.29% §7 §7.00 25.00 1.57 23.00 valve benk/messuring wheel/loaks
L Fed 14 6 : 9 66.67% 183 30.50 80.26 192 1338 halp At put valve bunk beck on
Feb 13 8.5 1.5 " 15.00% 144 590 29.88 111.40 11.14 13.11 broke fitting on ssw/HR waa heating
Feb 16 6 ' 10 60.00% 156 26,00 68.42 84 11.40 wemt Ic town 1o get hose (o trsasaission
Fed 18 ] 1 9 58.59% m 780 33.81 118.85 13.21 14.86 lost cover for srw senscs
Fed 19 1 3 10 10.00% s 540 30.7 94.30 9.43 13.47 busted hose an grapple/shectrical probleens
Feb 20 ] : 10 80.00% 115 722 26.89 94.30 SA3 11.719 trowble wifh messuring-locse wire ro boom
Feb 21 9 ; 1] ¥1.82% %3 642 28.01 110.96 0.09 12.3) [busted shop-Art had (o go fo shop ‘wice
Feb 23 (] : " 12.73% 114 511 26.75 93.86 153 11.73 clean up/raa chain ww fo1 3 houss
Feb 24 9.8 as 10 95.00% 315 33.16 138.16 "8 14.54 basted foed whoel hoseloose fifting
Fob 23 10.5 0.8 n 95.45% 364 827 34.67 159.65 14.51 15.20 service. ) hrs
Feb 26 | 5 busted hose/drove HR ouf (o low bod 4 bry
I~ TOTALS 179 i) 156 69.92% 3811 11975 3138 2460.96 9.61 1375
o =
w0
mm Entimaind Volume: 2.18 Trees per M3
m
¥s)
@
&
Summary of Work Compleled:
<t
=
e Tolal PMH 179
Total M3 2460.96
o Tolal Tree Counts 5611
< Tree's per PMH 4 31.35
35 Tree's per Op Hr . 21.92
o M3\ PMH 13.75
s AVG Tolal M3 \ Shift 91.15

—
|
|
-
e
-
F |
|
-



Tyreen Kapoor


EA STRIMBCOLD

=
I

258636368

84/16/1333 06: 44

PRODUCTION REPORT

EMPLOYEE - I

Locstion: EQ 2002 - 86L4
Harvester 546C - Day Shift
Date PMH CT Oper Madine Tree Saw Log Pulp Logs Tree’s per Estimetad Estimated Estimakd Comments
1969 Hix Serv Hrs Avaikbiity Count Folts Bokts PMH M3 M3I\OP\HR MJ\PMH
I 27 4 25 6.5 61.84% 118 service .5ho 2 be vnaocotmted for
Jan 28 10 1 1 90.91% 274 i1 41 271.40 120.18 10.93 1.09
Jan 29 2 7 [ 2.2% n IL» 3.51 worked ou feed roll pressures
Jan 30 10 1.5 11.5 86.9%6% 393 776 116 39.30 17237 14.99 150 |having trondle with park brake
Jaa 31 ] as 8.5 94.12% 15 17 61 18.88 66.8 779 0.97
Feb ( 6.5 as 7 92.86% 165 39 ) 25.38 7237 10.34 1.5 [broke cessetic
Feb 2 10 15 12.5 B80.00% 05 64 87 28.50 125.00 10.00 1.00  |helped with HR for 2 hm
Feb 3 2 travel 2 he
Fed 7 8 15 10.5 76..9% 53 19 61 31.63 110.% 10.57 132 travel 2 br
Feb 8 1 'worked on by all dayown
Feb 9 10 l 1] 90.91% 2658 170 61 25.50 116.2 10.57 1.06
Feb 10 10 1 u 90.91% 263 11 81 26.30 115.35 10.49 1.05
Feb 11 1" [Helped Art work on valve bank
Feb 12 6 Fnally found credk in valve blodk
Feb 14 9 s 9.5 04.T4% 28 a1 &0 26.89 106.14 117 1.24 covered Jots of growad-scatered wood
Feb 15 L] ) 1 721I% 202 247 74 25.23 88.60 8.05 1.01 blew hose/shopvhyd oil end trans oil edded
Feb 16 8 ) 1 T213% 286 a9 85 125.44 11.40 1.42 re-wired elec cable on boam tip
Feb 17 9.5 1.5 1 BE.16% 0 00 135.96 12.36 processed kand fell woodblew hose
Feb 18 9 2 n BLI2% (0, 39 6) 78.51 7.14 0.79  |processed hand fell wood Mlew 2 hoses
Feb 19 8.5 15 1 T7.07% 201 125 34 83.60 8.05 0.95 blew big boom bose
Feb 20 4 4 100.00% 9% 209 21 o 10.53 263 blew anofher boom hose
Feb 21 9 2 11 B1.12% 0 619 91 132.89 1208 1.34 opened up bomadary badk fo above bnding
Feb 22 10 2 12 83.03% 309 30.30 132.89 11.07 111 broke speing om measucing wheel
TOTALS 153.5 6.5 220 69.77% 4362 776 - 974 BA 1913.16 8.70 12.46
Esthunted Volume: 2.28 tress par M3 (.44 plece sizs)
Summary of Work Compieted:
Total PMH 153.5
Tolal M3 1913.16
Total Tree Counts 4362
Tree's per PMH 28.42
Tree's per Op Hr 19.83
M3\ PMH 12.48
AVG Total M3\ Shift 83.18 :
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Commercial Thinning Snowbreakage Survey




COMMERCIAL THINNING SNOWBREAKAGE SURVEY
CP 233 BLOCK 3

crev: [

OVERVIEW

The purpose of this survey was to measure the extent of snow damage on trees
following commercial thinning. The survey was conducted in the Horsefly (Black Creek)
Forest District on cutting permit 233 block 3 located west of the town of Horsefly, off the
500 road (Appendix A).

A 100 m X 100 m grid was developed to allow 34, 3.99 m radius plots to be randomly
placed throughout the block (Appendix B). The information collected included:
total number of trees/ plot,
species,
stump diameter (cm),
diameter at breast height (cm),
total tree height of all trees in each plot,
crown length of all trees in each plot, and
* anindication as to whether a tree was damaged or not.
A tree was considered to have been damaged by winter snowfall if it was broken, bent or
fallen. Trees suspected to have been damaged or killed by wind or other causal agents
were not considered as a 'damaged tree' in this survey. A summary of the information
collected from all 34 plots is available in Appendix C.

RESULTS

Table 1 shows that the total area sampled was 0.17 ha creating a 0.47 % cruise of
the 36.30 ha block. This allowed for a total of 93 trees to be sampled, equivalent to 546.9
trees/ha (Table 2).

Table 1: Summary of Snow Breakage Survey Information

# of Plot Radius Area/Plot Total Area Net Area of Cruise %
Plots (m) (m2) Sampled (ha) Block (ha)
34 3.99 50.01 0.17 36.30 0.47

Table 2: Summary of Trees Sampled

# of Trees
Sampled Area Sampled| Trees/ha
93 0.17 546.90

Table 3 identifies that of the 93 trees sampled 28 were damaged due to winter
snowfall. The majority of the trees sampled were Douglas Fir. The 28 trees that were

considered to be damaged were equivalent to 164.6 trees/ha or 30. 1% of the total density
of the block (Table 4). ‘
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Table 3: Summary of Trees Surveyed

Count of Broken (Y/N) Species
Broken (Y/N) Cw Fd Pl Sx Grand Total
N 6 35 19 5 65
Y 18 8 2 28
Grand Total 6 53 27 7 93
Table 4: Damaged Trees Sampled
Total # of Damaged Area Damaged f-’ercentage
Trees Sampled Sampled | Trees/ha of Total
28 0.17 164.66 30.11

Table 5 summarizes the maximum, minimum and average stump diameter and
Dbh for healthy (N) and broken (Y) trees. On average the broken trees had a smaller
stump diameter and Dbh than the healthy trees. The maximum and minimum stump
diameters (30.6 cm and 10.5 cm respectively) of the broken trees indicates a relatively
large variation between sampled trees. However, this variation is, for the most part,
smaller than the variation demonstrated by the healthy trees (max. = 55.8 cm, min. = 10.3
cm).



Table S: Summary of Stump Diameter and Dbh.

Broken (Y/N)
Species Data N h Grand Total
Cw Max of Dbh 329 - 329
Min of Dbh 8.4 84
Average of Dbh 173 16,3
Max of Stump Dia. (cm) 40.0 40.0
Min of Stump Dia. (cm) 10.3 10.3
Average of Stump Dia. (cm) 20.1 20.1
Fd Max of Dbh 48.7 247 48.7
Min of Dbh 8.7 8.6 8.6
Average of Dbh 22.4 14.5 19.7
Max of Stump Dia. (cm) 55.8 30.6 55.8
Min of Stump Dia. (cm) 10.7 10.5, 10.5
Average of Stump Dia. (cm) 26.2 16.9 23.1
Pl Max of Dbh 34.4 24.0 34.4
Min of Dbh 1.4 10.4 10.4
Average of Dbh 23.0 16.4 21.1
Max of Stump Dia. (cm) 42.3 27.7 42.3
Min of Stump Dia. (cm) 13.0 10.9 10.9
Average of Stump Dia. (cm) 27.7 18.8 25.0
Sx Max of Dbh 35.3 19.0 35.3
Min of Dbh 17.6 10.5 10.5
Average of Dbh 274 14.8 23.8
Max of Stump Dia. (cm) 40.5 223 40.5
Min of Stump Dia. (cm) 214 12.7 12.7
Average of Stump Dia. (cm) 32.3 17.5 28.1
Total Max of Dbh 48.7 24.7 48.7
Total Min of Dbh 8.4 8.6 8.4
|Total Average of Dbh 22.5 15.1 20.3
Total Max of Stump Dia. (cm) 55.8 30.6 55.8
Total Min of Stump Dia. (cm) ' ' 10.3 10.5 10.3
Total Average of Stump Dia. (cm) 26.6 17.5 23.8

Table 6 summarizes the maximum, minimum and average tree height and crown
length for healthy and broken trees sampled. On average trees found to be broken were

of shorter height and smaller crown length. The variation in tree height and crown length
was found to be relatively close to the average.




Table 6: Summary of Height and Crown Length

Broken (Y/N)
Species |Data N Y Grand Total
Cw Max of Height (m) 20.4 204
Min of Height (m) 6.4 6.4
Average of Height (m) 12.0 12.0
Max of Crown Length (m) 9.0 9.0
Min of Crown Length (m) 3.6 3.6
Average of Crown Length (m) 5.9 5.9
Fd Max of Height (m) 32.0 27.0 32.0
Min of Height (m) 11,2 1.7 11.2
Average of Height (m) 21.3 17.5 20.0
Max of Crown Length (m) 23.6 18.8 23.6
Min of Crown Length (m) 2.0 3.0 2.0
Average of Crown Length (m) 8.7 7.0 8.1
PI Max of Height (m) 274 28.0 28.0
Min of Height (m) 15.0 10.6 10.6
Average of Height (m) 23.8 19.9 22.6
Max of Crown Length (m) 11.0 6.6 11.0
Min of Crown Length (m) 2.0 1.5 1.5
Average of Crown Length (m) 6.8 4.5 6.1
Sx Max of Height (m) 25.6 22.5 25.6
Min of Height (m) 16.8 15.5 15.5
Average of Height (m) 21.5 19.0 20.8
Max of Crown Length (m) 18.8 7.9 18.8
Min of Crown Length (m) 9.0 6.5 6.5
Average of Crown Length (m) 12.5 .2 11.0
Total Max of Height (m) 32.0 28.0 32.0
Total Min of Height (m) 6.4 10.6 6.4
Total Average of Height (m) 21.2 18.3 20.3
Total Max of Crown Length (m) 23.6 18.8 23.6
Total Min of Crown Length (m) 2.0 1.5 1.5
Total Average of Crown Length (m) 8.2 6.3 7.6

Table 7 illustrates the calculated tree height to stump diameter ratio determined
for both healthy and broken trees. It was found that on average the broken trees sampled
demonstrated a ratio greater than 1 (1.08) and larger than the ratio demonstrated by
healthy trees. Furthermore, both the maximum and minimum ratios for the broken trees
were higher than those of the healthy trees.



Table 7: Summary of Tree Height to Stump Diameter Ratios.

Broken (Y/N)
Species |Data N Y. Grand Total
Cw Max of Height/Stump Dia. (m/cm) 0.82 0.82
Min of Height/Stump Dia. (m/cm) 0.39 0.39
Average of Height/Stump Dia. (m/cm) 0.66 0.66
Fd Max of Height/Stump Dia. (m/cm) 1532 1.36 1.36
Min of Height/Stump Dia. (m/cm) 0.52 0.65 0.52
Average of Height/Stump Dia. (m/cm) 0.88 1.07 0.95
PI Max of Height/Stump Dia. (m/cm) 1.50 1.54 1.54
Min of Height/Stump Dia. (m/cm) 0.63 0.79 0.63
Average of Height/Stump Dia. (m/cm) 0.91 1.07 0.96
Sx Max of Height/Stump Dia. (m/cm) 0.79 1.22 1.22
Min of Height/Stump Dia. (m/cm) 0.63 1.01 0.63
Average of Height/Stump Dia. (m/cm) 0.68 1.11 0.80
Total Max of Height/Stump Dia. (m/cm) 1.50 1.54 1.54
Total Min of Height/Stump Dia. (m/cm) 0.39 0.65 0.39
Total Average of Height/Stump Dia. (m/cm) 0.85 1.08 0.92

Table 8 summarises the crown lengths calculated as a percentage of tree height
for healthy and broken trees. It was determined that on average damaged trees
demonstrated a smaller percentage of crown length than healthy trees. However, the

variation in percentages was relatively large and closely approximated that of the healthy
trees.

Table 8: Summary of Crown Length as a Percentage of Tree Height

Broken (Y/N)
Species |Data N Y Grand Total
Cw Max of Crown/Height (%) 78.1 781
Min of Crown/Height (%) 27.2 27.2
Average of Crown/Height (%) 53.4 53.4
Fd Max of Crown/Height (%) 73.8 87.0 87.0
Min of Crown/Height (%) 14.7 23.8 14.7
Average of Crown/Height (%) 39.8 39.2 39.6
PI Max of Crown/Height (%) 42.3 34.9 42.3
Min of Crown/Height (%) 8.5 115 8.5
Average of Crown/Height (%) 27.9 23.0 26.4
Sx Max of Crown/Height (%) 87.0 51.0 87.0
Min of Crown/Height (%) 39.7 28.9 28.9
Average of Crown/Height (%) 58.2 39.9 53.0
Total Max of Crown/Height (%) 87.0 87.0 87.0
Total Min of Crown/Height (%) 8.5 11.5 8.5
Total Average of Crown/Height (%) 39.0 34.6 37.7
DISCUSSION

The results obtained from the survey suggest that trees susceptible to snow
damage were those with height to stump diameter ratios greater than 1 (small stump
diameter relative to tree height) and with a smaller percentage of live crown relative to




total tree height. An explanation for this may be that stands of higher density often have
trees that are subject to greater competition. These trees focus energy on tree height and
little energy on girth and canopy depth in order to out-compete surrounding trees for
sunlight. When these dense stands are thinned, trees with characteristics such as a height
to stump diameter greater than 1 and small crowns become more susceptible to damage
due to snow loading.

It was felt that any conclusions made regarding individual species would be based
on speculation. This is because certain species were selected for when commercially
thinned. As a result individual species would be poorly represented by the sample.

Appendix D stratifies the observed snow damage, commercial thinning quality
and approximate residual densities. This stratification suggests that the extent of snow
damage may be proportional to the residual density (i.e. more damage where more trees
were left). If this is the case than it would be of interest to compare this stratification to
the original stand structure (i.e. density and stump diameters) prior to commercial
thinning.

Overall, it is believed that the survey was a good representation of what was
observed by the data collectors. Difficulty in ensuring that a sufficient number of plots
were obtained became a problem due to plots randomly falling on roads, immature

patches and block boundary. A larger plot radius may rectify this problem while
increasing the cruise to 1%.
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Appendix C

IghUStump Dia.
Plot # Tree # | Spect p Dia. (cm) mum%...: .\.qyo Distance (m)| Add to Helght | Helght (m) n%.ﬁ...z...m. &uh“.mﬁ“: ...mﬁnﬂa. .wwu Broken (Y/N) |Comments| He'9 ...\saa.n Crown/Height (%)
i i 752 35 ] 100 %0 0 70 5 318 T 091 76.09
2 i 34 S0 |26 20 o 84 5.4 314 N 0.60 30.68
3 i 214 3 74 20 ] 26 9.6 7.6 N 0.79 57.14
i i 9.8 B 88 20 20, 30 1.6 77 N 04 56.2
5 1 21 0 0 20 0 79, 0 0 76 5.7 Y 0.93 38.7¢
2 31 5 |00 20 0 2i a5 0 i1 28 N 0.68 52.38
3 18 2 80 20 0 17 50 0 6 63 N 0.4 35.29
5 i 405 ; 120 20 0 251 50 0 s 5.3 N 0.63 54.69
7 i 34.9 - 122 20 25.4 a5 0 5.4 31 N 073 50.63
2 205 E] a4 20 B 216 0 0 55 8.7 Y 1.05 30.09
3 214 2 45 20 9.9 193 0 0 76 19.4 % 0.90 39.38
3 i 2.7 G0 | o2 20 0 204 55 0 7.4 20 N 0.90 36.27
2 324 4 102 20 0 212 50 0 8.4 26.8 N 0.65 39.62
3 1 30.9 0 i6 20 0 252 75 0 82 262 N 0.62 3254
2 a1 40 | 120 20 0 26 65 0 1 312 N 0.63 4231
i i Pl 322 B 16 20 0 248 76 0 8 26 i 0.77 32.26
2 ] 9.6 B [ 112 50 0 24 82 0 5 4.7 N 121 25.00
3 Pi 258 G0 | 80 0 63 243 0 0 a5 24 v 0.94 18.52
a Pi 255 8 [110 0 0 236 100 0 2 212 N 0.93 8.47
11 HNo lrees 4]
12 1 d 745 5 2 0 0 234 80 o 64 313 N .56 2735
2 Fd 363 P 28 20 0 26.4 88 0 8 318 N 0.73 30.30
3 Fd 236 00 20 0 206 63 0 74 202 N 0.67 35.92
a Fd 13 3 65 20 0 136 55 0 2 1.1 N 1.05 14.71
5 Cw 70.8 2 30 20 0 6.4 5 0 5 8.4 N 0.59 78.13
3 Fd 24 2 | 108 20 0 22 65 0 7 215 N 0.92 39.09
i3 1 Fd 7 8 10 20 139 7. 0 0 ¥ 36 Y 1.03 35.43
2 Fd 16.7 B 2 20 14.6 8. 0 0 .. a. Y KK 28.49
3 Fd 214 B[00 20 0 216 5 0 8.8 19. Y Bent 1.01 87.04
i Sx 312 B 100 20 0 216 3 0 188 | 26 N 0.63 87.0
i i Fd 0.7 5 | 45 20 0 12 20 0 5 87 N 1.12 a1.67
2 Fd 317 5| 100 20 0 23 58 0 8.4 272 N 0.72 36.52
3 Fd 349 95 | % 0 722 62 0 66 26,6 N 0.64 30.63
B i Fd a2 0 | 120 0 26 70 0 10 317 N 0.62 38.46
G i Fd 153 5 76 23 185 55 33 55 3.7 Y 121 35.14
2 Fd 16.5 0 0 0 17 0 0 5.9 13.8 Y 1.03 40.50
i7 i Cw 103 q 38 0 7.8 20 36 92 N 0.76 46.15
18 1 Fd 20 q0 | ez 0 8.4 34 9.6 74 N 0.92 52.17
19 1 Fd 1.8 0 0 0 16 0 4.2 0.7 Y Benl 1.36 26.25
2 Fd 12 0 0 0 16.1 0 76 1.7 Y 1.34 47.20
3 P 20.8 93 |02 0 23 75 5.4 25 N 0.7 23.48
a P 135 31 | %0 ] 202 75 3 14 N 1.50 14.85
5 Pl 211 12| %0 ] 20.4 70 4 74 N 0.97 19.61
3 Sx 2.7 0 0 ] : 0 79 05 Y 122 50.97
20 1 cw 10.4 15 | 25 ] 8 2 5.4 10 N 077 67.50
2 Fd 339 15| 112 0 254 64 9.6 27 N 0.75 37.80
3 Fd 40 q0__| 108 0 236 70 327 N 0.59 32.20
4 Pi 5.1 15 | 104 0 23, 66 215 N 0.95 93
5 Pi 55 0 0 0 2 0 25 Y 0.79 14
3i i Sx 223 0 102 2.1 22 80 21 19 Y 1.01 28.89
2 Fd 345 2[5 0 2 40 304 N 0.53 73.15
3 Fd 46.7 0 136 0 373 50 385 N 0.58 55.88




Appendix C
Plot # Tree # | Species | Stump Dia. (cm) m”.._a.._u”. sq.o Distance (m)| Add to Helght | Helght (m) nn”ﬂm.ns >”....=.w.mﬂws(u= F.MM..“...S. .m....u Broken (Y/N) [C w_p..:.ﬂnwwu.ﬂ.a! Crown/Helght (%)
PP i P 295 24| 110 20 ) 768 72 0 76 256 N 0.50 2836
23 i Fd 30.6 5 75 i5 15 27 0 0 125 | 247 Y 0.68 46.30
2 Fd 23.9 4 148 15 216 54 0 8.1 21 N 0.90 37.50
3 Fd 558 5 122 25 2925 50 0 18 487 N 05 61.54
2 1 Cw 17 10 80 20 14 40 0 8 145 N 0.62 57.14
2 Fd 11 E 65 20 [ 112 40 0 5 9.9 N 1.0: 44.64
% 1 Cw 40 5 o8 1 0 5.45 70 12 29 N 0.39 27.18
2 Fd 155 7 110 1 0 7.55 7 6 3.7 N 1.13 34.19
3 Fd 2. E 102 0 16,05 7 45 10 N 132 28.04
4 Fd g 90 14.1 65 375 1.5 N 1.13 26.60
5 Pi 4 116 10 28 85 i 565 5. Y 154 20.18
5 Cw ] 132 204 72 ] 32, N 0.64 44.12
7 Sx g 150 15 2265 a0 ] 29, N 0.66 39.74
% 1 Fd 7 121 20 22, 50 122 24 N 0.8 53.51
2 3 140 20 268 80 12 3 N 07 44.78
3 0 0 0 0 6. 0 7 € 114 Y 1.18 47.20
77 i 0 0 0 0 11,7 0 - . 86 Y [RE 52.14
2 10| 100 20 22 53 7.4 8 N 1.05 33.64
3 PI s 115 20 ) 24 75 8 232 N 0.79 3333
4 Pl 1 64 20 0 5 50 28 € N 1.15 7
5 Pl 0| 108 20 0 236 60 9.6 22.4 N 0.68 40.68
38 i Fd 10 | 120 20 0 22 50 5 194 N 1.00 2727
2 Fd 0 0 0 0 16 0 5 10.5 Y 131 31.25
3 Fd 1 108 20 0 19.4 80 1 16 N 1.03 26.67
4 Pi 3 146 0 ] 274 100 ¥ 344 N 0.65 33.58
7 i Fd 10| 101 0 222 72 5.6 9.3 N 0.99 26.13
2 Fd 6| a4 20 0 12 20 4. 10.7 N 0.94 40.00
3 Pi 0 [ 122 20 0 264 3 7. 25.1 N 0.95 727
30 [ Pl 5 100 20 0 21 68 6. 202 N 0.8¢ 30.48
2 d 2 130 20 0 26.4 76 108 303 N 0.7¢ 40.¢
3 i Fd 0 68 15 7 157 0 66 20.7 v 0.65 42.04
2 Fd 14.6 6 132 15 0 18.9 102 45 24 Y Benl 129 2381
3 Pi 33.5 12| 144 20 0 26.4 104 8 278 N 0.7¢ 30.30
32 i Pl 196 25 14 21 16.1 24.29 0 5.4 16.7 Y 1.24 26.35
34 1 Fd 319 0| 110 20 0 24 50 10 258 N 0.75 41.67
2 Fd 153 3 112 15 0 17.25 55 8.55 128 N 1.13 49.57
3 PI 10.9 K] a5 15 37 106 0 37 105 Y 0.97 34.91
4 Pl 277 a 30 20 7.9 23.1 0 66 23 Y 0.83 26.57
35 i ] 212 K] 49 20 128 234 0 53 i8.3 Y 1.10 2265
2 Pl 1.4 0 0 0 0 13.1 0 15 104 Y 1.15 11.45
3 Fd 124 0 0 0 0 2 0 3 10.9 Y 0.97 25.00
4 Fd 125 0 0 0 0 12 0 35 10.5 Y 0.96 29.17
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Appendix 3

The Relationship between Percent Live Crown and Leader Growth



COMMERCIAL THINNING SURVEY: THE RELATIONSHIP

BETWEEN PERCENT CROWN AND LEADER GROWTH

by

C. Bruce Hopper

December 9, 1999



PURPOSE

To determine if the ratio of live crown to tree height (i.e. percent crown) found for

Spruce, Douglas Fir and Lodgepole Pine trees in commercially thinned blocks had an
effect on leader growth.

PROCEDURE

The following cutting permits and associated blocks in the Horsefly Forest
District were chosen as the study area: 233-1,233-3,233-4 and 234-1. Only the
commercially thinned standard units (SU) within each block were sampled. A total of 90
trees from each block (30 Spruce, 30 Lodgepole Pine and 30 Douglas Fir) were sampled
for two basic characteristics. Total height was the first and was easily measured using a
clinometer and measuring tape. The second characteristic, leader growth, was more
subjective however. To make the estimation less subjective leader growth was estimated
based on 5 cm length classes (i.e. 0 to 5, 6 to 10, 11 to 15, 16 to 20, 21 to 25, 26 to 30 and
31 to 35 cm classes). Percent Crown was calculated using Formula 1.

Formula 1: Percent Crown

Percent Crown = Crown Length (m) / Total Height (m)

An analysis of variance (ANOVA) for each individual block was performed to
test for the following null hypothesis: The treatment means are equal or not significantly
different from one another. The treatment means being the mean percent crown by 5 cm
leader class. If these means proved to be equal or not significantly different (based on
alpha = 0.05) then we would ot reject the null hypothesis. Thus, indicating that percent
crown did not appear to have a potential effect on leader growth. If, on the other hand,
the treatment means prove to be significantly different from one another then percent
crown would appear to have had a potential effect on leader growth.

RESULTS

It was assumed that a sample of 30 trees from each of the three species (Spruce,
Fir and Pine) per block would accurately represent the effect that percent crown had on
leader growth. Figure 1 illustrates the actual sampling percent realized from each block.
Out of all four blocks 233-3 was the only one of concern. The sampling intensity of this

block was low (i.e. less than 1%) due to the large commercially thinned area and high
post-harvest density. This was considered when analyzing the results.

Figure 1: Sampling Percent Summary

Cutting Block # Post-Thinning Total Commercial | Total # of| Total # of Stems Sampling

Permit # Density (stems/ha)| Thinned Area (ha) Stems Sampled Percent
233 1 420 16.60 6972 90 1.29%
233 3 750 32.00 24000 90 0.38%
233 4 810 9.00 7290 90 1.23%
234 1 480 9.70 4656 90 1.93%
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Figures 2 through 5 show a ‘Summary’ and ‘ANOVA’ for CP 233-1, 233-3, 233-
4 and 234-1 respectively. Each of the ‘Summaries’ shows the ‘Count’ of stems sampled,
"Average’ crown percent and ‘Variance’ of crown percent. Note that Figure 2 identifies a
total of 86 stems sampled in block 233-1 as opposed to the 90 stems actually sampled.
This discrepancy was due to the fact that any leader growth class containing less than
three trees was excluded from the ANOVA process.

As illustrated in Figures 2 through 5 each ANOVA determined an ‘F-crit’ (F
critical) value. Ifthe F critical value was greater than the Fy o5 value then the null
hypothesis would be rejected. It was determined that none of the ANOVA’s produced an
F critical value that exceeded their associated Fo0s value and thus not rejecting the

proposed null hypothesis. The Fy o5 value for all blocks however, did not exceed the F
critical values by a large margin.

Figure 2: Summary and Analysis of Variance for CP 233-1

SUMMARY

Groups ~ Count Sum Average Variance
10 18 10.66 0.59 0.02

15 17 9.00 0.53 0.02

20 16 8.91 0.56 0.02

25 15 10.02 0.67 0.01

30 20 13.71 0.69 0.02

Total 86 52.30 _ 0.61 0.02

ANOVA
Source of Variaton SS df MS F P-value F crit Foos

Between Groups 033 4 0.08 451 0.00 248 2.50
Within Groups 1.46 81 0.02

Total 1.78 85




Figure 3: Summary and Analysis of Variance for CP 233-3

SUMMARY

Groups _ Count Sum Average Variance
5 7 1.69 0.24 0.00
10 34 12.23 0.36 0.01
15 26 8.65 0.33 0.01
20 9 385 0.43 0.01
25 4 1.59 0.40 0.02
30 10 4.35 0.44 0.01

Total 90 32.37 0.36 0.01
ANOVA
Source of Variation SS df MS F P-value F crit Foos
Between Groups 022 5 0.04 411 0.00 2.32 2.33
Within Groups 0.90 84 0.01
Total 1.12 89

Figure 4: Summary and Analysis of Variance for CP 233-4
SUMMARY

Groups  Count Sum Average Variance
5 4 173 0.43 0.02

10 26 11.62 0.45 0.02

15 27 13.44 0.50 0.02

20 11 7.06 0.64 0.02

25 14 843 0.60 0.02

30 8 5.16 0.65 0.02

Total 90 47.44 0.53 0.03

ANOVA

Source of Variation SS df MS F P-value Fcrit F 005

Between Groups 056 5 0.11 534 000 232 2.33
Within Groups 1.77 84 0.02

Total 2.33 89




Figure 5: Summary and Analysis of Variance for CP 234-1

produ

Summary
Groups Count Sum Average Variance

5 14 7.77 0.56 0.02

10 25 12.78 0.51 0.02

15 15 7.42 0.49 0.02

20 17 6.26 0.37 0.02

25 3 0.77 0.26 0.03

30 11 3.34 0.30 0.01

35 5 1.33 0.27 0.01
Total 90 39.68 0.44 0.03

ANOVA

Source of Variation

SS df MS F P-value F crit

Between Groups
Within Groups

Total

0.90 6 0.15 7.03
1.77 83 0.02

2.67 89

0.00

2.21

In response to the above results further
These additional ANOVA'’s sep
cing one ANOVA for each block three

were produced. Figure 6 summarizes these results.
Figure 6: Summary of Analysis of Variance by Block by Species

ANOVA’s were performed on the data.
arated individual block data even further. Instead of
ANOVA'’s, one representing each species

:el::":g# Block #| Species | F crit Fo.os
Fd 2.64 3.05

233 1 Pl 1.473 3.39
Sx 1.123 2.8

233 3 Pl 0.3038 3.4
Sx 0.4869 3.01

Fd 1.605 2.76

233 4 PI 2.222 3.37
Sx 1.77 2.8

Fd 2.45 2.78

234 1 Pl 1.438 2.98
Sx 1.765 2.82

Cutting permit 233-3 was the onl
exceeded the Fy s value. This indicated

demonstrated a significant difference.

DISCUSSION AND CONCLUSIONS

As none of the blocks demonstrated a
means the null hypothesis was not rejected.

y block to produce an F critical value that
that the treatment means for Douglas Fir

significant difference between treatment
This would suggest that percent crown did



not have a potential effect on leader growth. The values leading to this conclusion were
very close to one another (Figures 2 through 5) thus it was believed that by combining the
three species together in the initial AN OVA might have masked a potential effect.
However, after performing an ANOVA that isolated species from one another it was
determined that there was no significant difference between treatment means (Figure 6).
Cutting permit 233-3 however, did show a significant difference in percent crown for
Douglas Fir (Figure 6). Due to the fact that no other blocks demonstrated similar results
and the fact that 233-3 was of such a low sampling intensity (Figure 1) it was believed
that this was erroneous or coincidental. Over all there was no decisive evidence to
conclude that percent crown had an effect on leader growth.

RECOMMENDATIONS

There were a few ideas for future studies that arose while out in the field. One
suggests that there may be a possible correlation between tree dominance and leader
growth. This developed after noticing that some trees of greater dominance within the
post-harvested stand demonstrated remarkable growth regardless of percent crown.
Other recommendation suggested that leader growth may not be the most optimum
estimation of growth. Rather an attempt to correlate characteristics such as age, mean
annual increment, current annual increment, tree height, percent crown, pre-harvest
density, post-harvest density and many others would be better.



Appendix 4

Cruise Based Removal
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Appendix 5

Desired Crop Tree Characteristics for Commercial Thinning



Commercial Thinning

Specifications:

Density - >500 stems/ha < 2500 stems/ha

Height/Diameter Ratio - >1.00

Live crown - >30%

Tree Characteristics (no large branches)

Terminal Growth (good leader growth, not stunted)

Spacing - 4m (Leaves approximately 450-500 Stems/ha)

Age - > 35 years < 80 years (70 years old maximum age for Pine)

Age Class - 3 — 4 (Age Class 5 Pine stands and 7 for all other species are not
commercial thinning, it is a Partial Cut)

Piece Size — At minimum must be able to cut a 2”’x 4” out of trees
Slopes < 40%

Volume/ha - approximately 30% of the vol/ha is removed



