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INTRODUCTION

In February 2014, Alberta Environment and Sustainable Resource Development (ESRD)
completed a 30 ha mulching fuel treatment within the Slave Lake Mulch Research Area near the
town of Slave Lake, Alberta. We attached a MultiDAT® to a CMI? Hurricane C250 to capture
real-time data while it was working. We then calculated its productivity rate and utilization rate.

METHODS

Machine Description

The CMI Hurricane C250 (Figure 1) is a 202 kW (275 hp), low ground-pressure (0.23 kg/cm?,
3.07 psi) machine on steel tracks. The attached FAE 200U/225 horizontal drum mulcher head
(Figure 2) has fixed teeth and a working width of 2.75 m.

Figure. 1. The CMI Hurricane C250.

! MulitDAT is a system for recording and reporting information about the activities of forestry machines.
http://www.castonguay.biz/
? Crawler Mulcher Industries, Inc.
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Figure 2. The FAE mulcher head on the CMI Hurricane C250.

Fuel Treatment Site

The Slave Lake Mulch Research Area (Appendix A) is 4 km southeast of the town of Slave
Lake, Alberta. This research area was designed to facilitate ongoing research on mulch fuel
treatments and the productivity of the equipment. The Hurricane C250 was used in nine study
plots that ranged in size from 1.2 ha to 4.0 ha (Table 1).

Crews from the Alberta Wildland Fuels Inventory Program measured the stand characteristics
(Table 1 and 2) and collected fuel load data before treatments began. Study plots 1 and 2 were
mixedwood stands of White Spruce (Picea blanca), White Birch (Betula papyrifera) and
Trembling Aspen (Populus tremuloides). Study plots 3, 4, and 5 were dominated by Black
Spruce (Picea mariana). The study plots were flat and the ground was frozen with approximately
50 cm of snow.
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Table 1. Species composition of the study plots processed by the Hurricane C250.

Study Black White W.hite Trembling Other
Plot Spruce Sp:uce Birch Aspen (%)
(%) (%) (%) (%)
1A 0 32 17 46 5
1B 0 36 42 17 5
2A 0 26 69 5 0
3A 99 0 0 0 1
3B 98 0 0 0 2
4A 100 0 0 0 0
4B 98 0 0 0 2
5A 100 0 0 0 0
5B 99 0 0 0 1

Table 2. Stand characteristics of the study plots processed by the Hurricane C250.

Stand Density
Average
Plot (stems/ha)
Study Tree
Plot | Area Height
(ha) >9 cm <9 cm Total
DBH DBH (m)
1A 4.1 450 600 1050 13
1B 2.7 525 1500 2025 10
2A 4.0 325 600 925 11
3A 1.9 1425 3750 5175 8
3B 15 1950 4875 6825 9
4A 2.2 2100 5000 7100 7
4B 1.2 1075 6625 7800 6
5A 2.5 1400 3887 5287 8
5B 15 1087 6500 7587 7

| 3



D

FPInnovations
Wildfire Operations Research

Fuel Treatment Activities

Industrial standards for mulching in utility corridors and around values at risk call for intensive
processing. This results in a uniform bed of small debris pieces. This intensive mulching is
expensive and because provincial fuel managers are concerned with fuel treatment costs, this
study was designed to determine whether a less intense mulching treatment would increase
productivity rates. The fuel treatment prescriptions used for this study were slight variations of
two common techniques: strip mulching and inter-tree spacing.

In study plots 5A and 5B, the Hurricane C250 mulcher made a single pass through the stand
leaving 3 m wide mulch strip. The mulch strips were about 3 m apart. A mini-hoe was then used
to pull fallen stems and other debris from the adjacent standing timber and pile it in the mulch
strip; this was called the cleaning phase. The Hurricane C250 then returned to make a second
pass down the strip to mulch the debris piled by the mini-hoe; this was called the final mulch
phase. The result was a strip with small woody pieces (Figure 3).

In study plots 4A and 4B, the Hurricane C250 created the same 3 m wide single-pass muilch
strips as in plot 5A and 5B, but here there was no cleaning phase or a final mulch phase. The
result was a strip with larger woody pieces (Figure 4).
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Figure 3. A 3 m wide mulch strip after the cleaning phase and final mulch phase.
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Figure 4. A 3 m wide mulch strip without a cleaning phase and a final mulch phase.

The inter-tree spacing technique reduces stand density by removing smaller, less healthy stems
in favour of larger, healthier stems. In study plots 1A and 1B (mixedwood stands), the Hurricane
C250 removed the small, less healthy stems and mulched them into small uniform pieces
(Figure 5). This is the industry standard for mulching in utility corridors and around oil and gas
facilities.

In study plot 2A (a mixedwood stand), the Hurricane C250 mulcher removed the small, less
healthy stems and mulched them less intensely than in study plots 1A and 1B leaving larger
pieces behind.

In study plot 3A (a Black Spruce stand), the Hurricane C250 mulcher spaced individual large,
healthy trees between 4 m to 6 m. It returned to do a final mulch after a mini-hoe had completed
the cleaning phase (Figure 6).

In study plot 3B (a Black Spruce stand), the Hurricane C250 mulcher randomly spaced clumps
of trees. It returned to do a final mulch after a mini-hoe had completed the cleaning phase
(Figure 7).
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Figure 5. Inter-tree spacing of individual trees in study plot 1A with small mulch pieces.

Figure 6. Inter-tree spacing of individual trees in study plot 3A after cleaning and final mulching.
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Figure 7. Spacing of clumps of trees in study plot 3B after cleaning and final mulching.

RESULTS

We collected data for 20 days between January 31 and February 26, 2014. The temperature
ranged from -15°C to -30°C. The productivity rates for the Hurricane C250 in each of the nine
study plots are summarized in Table 3. The productivity of the mini-hoe is presented in a
separate report. Table 3 also includes the forest stand characteristics that could have had an
effect on productivity.

During the 20 days of data collection there were delays for routine maintenance such as
refuelling, replacing cutter teeth, and cleaning debris from the mulcher head. The machine
utilization rate is equal to productive machine hours divided by total scheduled machine hours
multiplied by 100:

(PMH/SMH x 100)

The utilization rate for the Hurricane C250 during this study was 69%.

| 7



D

FPInnovations

Wildfire Operations Research

Table 3. Productivity rates for the Hurricane C250 at the Slave Lake Mulch Research Area.

Stand Density
(stems/ha) R
Study .. Productivity Tree
Treatment Activity .
Plot (ha/PMH) s9cm | <9 cm Height

pBH | pBH ol | (m)

1A inter-tree spacing; fine mulch 0.35 450 600 1050 13
1B inter-tree spacing; fine mulch 0.15 525 1500 2025 10
2A inter-tree spacing; coarse mulch 0.27 325 600 925 11
3A inter-tree spacing; cleaned & final 0.09 1425 3750 5175 8
3B clump spacing; cleaned & final 0.18 1950 4875 6825 9
4A strip mulching 0.35 2100 5000 7100 7
4B strip mulching 0.35 1075 6625 7800 6
5A strip mulching; cleaned & final 0.15 1400 3887 5287 8
5B strip mulching; cleaned & final 0.20 1087 6500 7587 7

DISCUSSION

The extent to which cold temperatures affected productivity and utilization was not documented,
but this operator (and others) stated that productivity is lower in extreme cold.

The large difference in productivity rates between study plots 3A and 3B may be due to the
spacing of single trees in 3A versus the spacing of clump of trees in 3B. Less precision and less
machine time is required for clump spacing, and the amount of biomass processed during the
spacing of single trees may be greater. Once we analyze the post-treatment fuel load data we
will be able to determine the change in stand volume and the amount of biomass that was
processed in each treatment.

The inter-tree spacing technigque was well suited to the low-density mixedwood stands where the
openness made it easy for the mulcher to process the woody debris. In these stands, the
cleaning phase and the final mulching phase were not required.

During the treatment of the mixedwood stands, several large stems and large volumes of coarse
woody debris were processed. Productivity would have increased if these stems and large
pieces were left unprocessed. Future treatment prescriptions could specify that some large fallen
stems and debris be left unprocessed, but large debris on the ground may hinder future re-
treatments.
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The reduced treatment intensity in study plot 2A (mixedwood) was difficult for the operator to
achieve. Most operators are accustomed to the industry standard of mulching to a uniform, small
debris size and leaving very little coarse debris. We saw little difference between the mulch bed
in study plot 1A with the industry standard treatment and the mulch bed in study plot 2A with a
reduced intensity treatment. The productivity rates for these two plots (0.35 ha/PMH in 1A and
0.27 ha/PMH in 2A) did not show an increase in productivity with reduced intensity. Post-
treatment data will be used to assess the differences in mulch fuel bed properties.

The operating time in study plots 5A and 5B included the first mulch pass and the final mulch
pass. As expected, the final mulch pass reduced the productivity rate. The cleaning phase with
the mini-hoe was not included in these rates.

The pockets of woody debris and the number of trees lodged in the adjacent standing timber
appeared to be greater when the trees were taller and the stands were denser. ESRD fuels
managers and the equipment contractor agreed that this was problematic. Increasing the width
of the mulch strip might result in fewer stems becoming lodged in adjacent timber, reducing the
amount of cleaning needed after the first pass. Wider mulch strips would also make it easier for
the mini-hoe to manoeuvre, increasing the overall efficiency of the cleaning phase.

In low-density Black Spruce stands that were strip mulched, lodged stems and debris
accumulation in the adjacent timber were less common. This suggests that the cleaning and
final mulch phases may not be required in stands such as these. In study plots 3B, 4A, 4B, and
5B, there was tall, dense Black Spruce at the northeast end, but shorter, less dense Black
Spruce at the southeast end (Figure 7). In areas like these with distinct differences between
high-density and low-density Black Spruce, it may be more cost-effective to split the treatment
area and treat the low-density stands without the cleaning and final mulching phases.

Figure 7. Accumulation of lodged stems in dense stands (left) and sparse stands (right).
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CONCLUSION

This short-term study presents productivity data for the CMI Hurricane C250 mulcher for select
fuel treatments in mixedwood and Black Spruce stands. The data presented in this report is a
snapshot of the machine’s productivity during a short-term operation under specific
environmental and weather conditions. These results may serve as a benchmark for the
Hurricane C250 on other mulch treatments, but different conditions will affect productivity.
Therefore, extrapolation of these results to other projects with different conditions should be
done cautiously. Generally, productivity assessments are conducted over much longer periods,
but because forest fuel treatments are small and variable this is difficult to achieve. Future
assessments are planned to collect additional productivity data in a variety of fuel treatments.
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APPENDIX A

The Slave Lake Mulch Research Area

Lesser Slave Lake Regional FireSmart Project
Unit 1 - Town of Slave Lake
South Slave Lake Research Area
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Map courtesy of Mistik Environmental Services Ltd.
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