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INTRODUCTION

The manual tree length harvest method involves
the felling, delimbing and topping of trees at the
stump with chainsaws. The trees are then skid-
ded to roadside using either choker or grapple
skidders. This method was first introduced in
Canada in the mid 1960°s and by 1985 repre-
sented over 50% of the wood harvested in
castern Canada (Heidersdorf and Gingras,

1987). Its popularity declined with the introduc-

tion of full tree logging but still accounts for a
significant portion of wood harvested. In Nova

Scotia, the majority of wood purchased from
private contractors by Scott Worldwide is in tree
length form.

The rates established for pavment of wood
produced in tree length are currently under
review by Scott Worldwide and its suppliers. As
part of this review, a study was initiated to
determine manual tree length production in
softwood stands. This report documents the
results of that study.

METHODS

Twenty-four predominantly softwood sites
(referred to as blocks), from 18 different loca-
tions (Figure 1) were sampled for the study. The
blaocks were selected in central and eastern Nova
Scotia from lists provided by Scott personnel
and the Central Wood Suppliers. These blocks
typically took several days to harvest.

Sixteen different contractors harvested these
blocks. Ten of the contractors harvested 1 block,
while 4 harvested 2 blocks, and 2 harvested 3
blocks. Crew sizes varied ranging from 1 to 3
persons (including skidder operator). In the 1-

Canadi

man crews, the same person performed both
harvesting and extraction operations. For 2-man
crews, there was at least one person cutting at
all times. The second cutter in these crews was
the skidder operator who would spend part of
his day felling. This feiling time usually did not
exceed one hour. For 3-man crews, there were 2
full-time cutters and 1 skidder operator who did
not cut., |

All wood produced by the crew was
manually felled, delimbed and topped using

chainsaws. This wood was then skidded to
MNova Scotla

3K



Figure 1. Study locations for tree length harvesting trial. See Appendix I for additional information.

roadside, tree-length, with cable skidders, with
no attempt made to separate each cutters total.
All trees that were cut in any one day were
skidded to roadside and scaled in tree-length
form so that daily production figures could be
calculated.

In total, 87 days of harvesting data were
collected from the 24 blocks. Thirty-one days
were collected on the productivity of 1-man

“crews, 24 on 2-man crews and 32 on 3-man

crews. Fifty-eight days of harvesting were
carried out in summer conditions (May-Novem-
ber) and 29 in winter (December-April).

DATA COLLECTION AND CALCULATIONS

Before harvesting, between 5 and 10 prism
points were established in each of the study
blocks. Recorded at each point (Appendix I)
were site (slope, stoniness and drainage) and
tree characteristics (diameter, density and
height).

While harvesting was being carried out, time
studies were performed in each block. Total and

productive time worked were recorded for each

cutter. Time studies were also performed on
extraction operations for each contractor. Con-
tinuous timing was performed for one day for
each block to estimate the percentage of produc-
tive time spent on the various activities associ-

ated with extraction. Distance travelled was also
recorded.

Productivity was calculated separately for
cutters, skidder operators and on a crew basis.
Crew productivity was expressed in terms of:

1) the amount of merchantable wood!
brought to roadside per productive hour (m3/
total productive hours (TPH): TPH includes
time to cut and extract by all crew members),

2) the daily production per man, obtained by
multiplying m?3 /TPH by an assumed work day
of 6.2 productive hours, (in m3 /man-day), and

3) the daily production per man day based
on actual hours worked (m3 /man-day).

U All volumes are expressed in s0lid cubic metres (m-’),, except whoere otherwise specitied.




Table 1. Crew productivity by crew size and season.

Season ! - Crew Sm:2 Length Average | Productive | TFH VQlume L Productivicy
‘ . of Study3 'Harvested .| - Hours per | Har vestedﬁ ool e g Daily,
(days) | Tree Size' | per day4 “mand | (mYday) l-gourl:y ki (m/mﬂl'l'dﬂ)’}
| (wees/m?) | (TPH) | (TP SRR T e | At
, P ‘ mm}_‘d-aw b work day 8 : .w'cbr:k,dayg
Sumgner 1-Man 25 3.8 77 77 10.8 1.44 8.9 10.8
2-Man 18 4.8 12.1 6.0 1958 1.66 9.9 9.9
3-Man 15 6.6 04 6.8 327 160 99 10.9
| AVERAGE ~~ ALL 58 4.9 12.4 7.0 19.3 1.55 9.6 10.5
Winter 1-Man & 83 3.8 3.8 23 - 115 7.1 5.3
2-Man 6 5.3 9.9 5.0 14.5 1.40 87 . 7.2
. ¥Man 17 37 14.8 49 29.8 1.96 12.2 99
AVERAGE ALL 2% &RD 17 4.7 21.6 1.68 10.4 84
QOverall T-man 3l 45 : 7.0 7.0 9.7 1.39 8.6 9.7
2-Man 24 49 115 5.7 14.5 1.59 9.9 92
5-Man 32 5.0 17.5 5.8 3.2 178 110 104
AVERAGE ALL a7 4.4 12.2 6.2 20.0 1.59 9.9 o8

performing cuttmg gnd extrachon 0perat10m
3 Number of days in study. "~ @

the crew (cutters and skidder uperator)
6 Volume harvested pet. day

Total pmductwe hours per day (harvestmg and extraction comb:tmd) R ‘ .
Total productive hours per day per man. Detertined by leidmg the total hmn‘s wml«:ed by t;he numbex ()f perqcmb in

7 Volume harvested divided by total prﬂdu(*t1ve hmm wml«;ed s ‘
% Determined by multiplying m3/TPH by 6.2 productive hours (average TPH per manmday)
Actual volume harvested by crew per day divided by crew size,

1 Season of harvest: Sumimer (May Nwembar) Winter (December-ApriD). . - o
2 Number of persons working in crew (cutters and skldder opemtor) Al- man crew consm ts of lhe sa.me person

Cutter productivity was determined by
dividing the harvested volume by the number of
productive hours required to, fell, limb and top
it, expressed in m3/HPH. Regression analyses
was performed to determine the influence of

stand factors on cutter productivity. Extraction
productivity was determined for each crew by
dividing the extracted volame by the number of
productive hours required to extract it, expressed
as m3/EPH. :

RESULTS AND DISCUSSION

Crew Productivity

On average, the number of total productive
hours (TPH) worked per man-day was 6.2.
One-man crews worked longer days than the
larger crews, averaging 7.0 TPH/man-day
compared to 5.7 and 5.8 TPH/man-day for 2
and 3 man crews respectively (Table 1).

Crew productivity expressed on an hourly
basis averaged 1.59 m3/TPH. Productivity was
lowest for the 1-man crews and increased as the
crew size got larger (1.39, 1.59, and 1.78 m?/
TPH for 1-, 2- and 3- man crews respectively).
Based on the hourly productivity and the aver-
age workday per man, for all crew sizes (6.2
productive hours per man), the daily production
for 1-man crews is 22% less than for 3-man
crews (8.6 versus 11.0 m3/man-day). Despite

this, the 1-man crews produced only 7% less
than 3-man crews when based on the actual
productivity (9.7 vs 10.4 m3/man-day respec-
tively). This was achieved by working more
productive hours per day per man as previously
noted.

Cutter Productivity

Omn average, each crew spent a total of 8.1 produe-
tive hours harvesting per day (HPH) varying from
4.5 for 1-man crews to 7.0 and 12.3 hours respec-
tively for 2 and 3-man crews (Table 2). Cutter
productivity over 87 days of observation averaged
249 m3/HPH and ranged from 0.56 to 5.78 m3/
HPH (Appendix II). Based on this average a cutter
harvesting for 6 productive hours per day could
expect to produce 14.5 m? (6.7 cords).




Tahle 2.

Cutter productivity by crew size and season,

0 Total . Vu]ume‘
) Productive. - Haw&s‘ed
| .. Hours ..
%) | Harvestingpér | - (t¥
L | g day®(HPH) o

Summer 1-Man 25 3.9 5.1 10.8 9.5 2.28
2-Man 18 4.8 7.5 19.8 12.4 2.83
3-Man 15 6.6 13.8 32.9 14.8 2.36
| AVERAGE ALL 5y 4.9 &1 19.3 11.8 2.47
Winler 1-Man 6 83 24 3.3 15.2 2.06
2-Man 6 5.3 5.6 14.5 13.8 2.44
3-Man 17 .37 10.9 - 29.8 10.1 273
AVERAGE ALL 29 5.0 g1 21.6 119 2.53
Overall 1-man 31 4.8 43 97 10.6 2.23
2-Man 24 4.9 7.0 18,5 12.8 2.73
= 3-Man 32 5.0 12.3 iz 12.3 2,56
AVERAGE ALL 87 49 8.1 20,0 11.8 2.49

1 Season of hiarvesti Summer (May-Noveniber)
Number of pérsons workmg imerew (cuttar
performing cutting and r;:xtracuon operauo

3 Nurmber of days in ~,tudy W
4 Tofal produc,uvc; hours: harvasl:mg for all cutters. in the ¢ ‘
Determined by dividing volume hatvested by the total productive hours harvesting (HPH) for 'lhe Ghew..

Vinter (De:cmmb«:r -Aptil), S
sklddf:r Gpt&rator) A 1 -man crew con\mts Df ﬂf‘lb samt, peraon .

W (exc]udmg per'-mnﬂl brt..akb)

Regression analyses, including all
preharvest site and stand variables, indicated

that stand index (SI: merchantable trees/m3) and

regeneration (regencration >1 metre tall) were

CUTTER PRODUCTIVITY-BY STAND INDEX
& REGENERATION DENSITY

6
Frodnd. T+ (-1 10°5l+( 00001 REGEN) ATIGN DCNSITY {5 BOLE
Cowlliziom of Dototrination. R =0.23, F2R AGTUAL AND PREDICTED CUTTEIT PHABUCTIVITY
Standard Crrr of Lstimate; £ =062 m “IHPH (WMPH}
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Figure 2. Cutter productivity (Prod; mYHPH) versus Stand Index (SI;pretreatment merchantable density
divided by merchantable volume expressed in trecs/m?) and regeneratmn density (REGEN; stems/ha
taller than 1 mectre).



Table 3. Extraction productivity by crew size and season,

Season! - | Crew Size? |Lengthof] Average Productive | Average | Volume | . ° Productivity .~
‘ o Study? | Harvesed | Hours Skid - | Harvested |" ‘
(days) | TreeSize | perday? | Distance | (m¥/day) | .~ = - -
| {trees/m?) {(EPH) 1 - (m) . | Trips/ | m¥Trp | m¥YEPH
Summer [-Man 25 39 2.7 396 - 10.8 2.3 2.25 4.3
2-Man 18 4.3 4.7 407 19.8 24 207 4.45
3Man 15 6.6 0.6 306 327 2.5 200 4.98
AVERAGE . . ALL 58 4.4 4.3 376 19.3 24 212 4.53
Winter 1-Man 6 9.1 16 174 53 | 36 080 273
2-Mun ) 3.5 4.3 200 14.5 24 1.49 3.52
| 3-Mun 17 3.6 4.0 321 259.8 2.2 334 7.12
AVERAGE ALL 29 4.3 38 266 21.6 25 237 T 56%
Overail l-man 31 48 25 354 9.7 25 196 203
2-Man 24 49 4.6 355 18.5 2.4 1.92 4.2()
3-Man 32 3.0 53 4 31.2 24 2.65 6.08
AVERAGE ALL &7 4.9 4.1 339 20.0 2.4 2.21 4.85
1 Smson of harvest: Surinner (May-Ncwcmber) Winter (Dewmhcr-Apnl) S
2 Number of persois working in crew (cutters and sklddpr operator). A L-moan erew cobsists oi the game, person -
performing cuttmg and extraction operations.
3 Number of daysin stdy,
4 Stoppages less than 13 minwtes were considered productive time,

the most significant factors affecting cutter Extraction Productivity

productivity. Graphical representation of the The average work day for a skidder operator was
regression cquation is presented in Figure 2. 4.1 productive hours (EPH) but varied with crew
This figure shows harvest productivity decreas- size. In 1-man crews the average work day was 2.5
ing in a lincar manner 4s stand index and the EPH, for 2-man crews 4.6 EPH and for 3-man
number of regenerating stems increascs. For * crews 5.3 EPH.

example, a decrease in tree size from 4 to 10 trees/ Extraction productivity over 87 days of obser-
m?, results in a decrease in productivity of 23%, vation, averaged 4.85 m3/EPH (Table 3) and

from 2.99 to 2.31 m3/HPH when there are 2000 ranged from (.91 1o 11.4 m3/EPH {Appendix II).

stems/ha of regeneration. Alternately, when regen-  Based on an average work day (4.1 EPH), a
eration density increases from 1000 to 6000 stems/  skidder operator could bring 20.0 m3 (9.1 cord) to
ha, productivity decreases 27%, from 2.68 10 1,95 roadside daily. Overall, 1-man crews had the

m3/HPH for stands having SI's equal to 8 trees/ lowest production (4.03 m3/EPH) followed by 2-
m3. man crews at 4.20 m3/EPH and 3-man crews at
6.08 m3/EPH.

Table 4. Percentage of productive time spent on extraction activities by crew size.

o CCrewSizel . . o . Average
Activity o ‘ l-man Z-man ‘ J-roan ALL
Trave] Cinpty & Partial 22 30 26 26
Travel Loaded 24 25 23 24
Loading 33 28 33 33
Unloading Q 10 14 11

- Piling 2 6 5 6
Productive Hours? (EPH/Day) 25 4.6 53 4, 1
L The awragt: number of persons working cach day (1 ~man: the same persot pﬁn‘:umla harvesting and extraction ope,ratmm.)
2 Average number of preductive hours worked per day (EPH).




Skid distances ranged from 30 to 930 metres
and averaged 339 metres. The average load per
trip (m3/rp) was 2.21, ranging from 0.30 to 7.29
m?, The number of trips per PH averaged 2.4.

Travelling accounted for approximately 50% of
the work day, while loading and unloading (at-
taching and releasing chokers) accounted for
most of the remainder (44%, Table 4).

SCMMARY

Twenty-four manual tree length harvest opera-
tions (87 days of observation) were monitored
to determine average worker productivity. The
major results of the study are as follows:

1) Crew productivity, expressed as the
volume produced per total productive hour
(TPH) worked, was 1.59 m3/TPH and ranged
from 1.39 m3/TPH for 1-man crews to 1.59 and
1.78 m®/TPH for 2 and 3-man crews respec-
tively. Based on a 6.2 total productive hour day,
production per man-day would average 9.9 m?
(4.5 cords).

2} Crew productivity, m3/man-day (based on
a 6.2 productive hour work day), varied by crew
size, being 22% lower for 1-man crews as
compared to 3-man crews, although productivity
‘based on actual hours worked was only 7%
lower. Productivity varied from 9.7 m*/man-day
for 1-man crews to 9.2 and 10.4 m3/man-day for
2 and 3-man crews respectively, based on actual
hours worked.

3) Cutter productivity averaged 2.49 m3¥/
HPH over all crew sizes. Based on a 6 produc-
tive hour work day, a cutter could fell, limb and
top 14.9 m3/day (6.7 cords).

4) Cutter productivity (P; m3/HPH) was
related to Stand Index (ST; merchantable trees/

m3) and regeneration density (REGEN; stems/
ha =1 metre tall) in a linear manner according to
the following equation, -
P=3.73+(-.113*81)+(-.000146*REGEN) [1]

5) Based on equation [1], harvest productiv-
ity decreases 23% (2.99 10 2,31 m3/HPH) for an
increase in Stand Index (S1) from 4 to 10 trees/
m?3, when the regeneration density 1s constant at
2000 stems/ha.

6) Alternately, harvest productivity de-
creases 27% (2.68 to 1.95 m3/HPH) with an
increase in regeneration density from 1000 to
6000 stems/ha, when SI is equal to 8 trees/m3,

7) Extraction productivity averaged 4.85 m3/
EPH for average skid distances of 339 metres.
The average 1oad per trip was 2.21 m*EPH and
the average number of trips per productive hour
was 2.4.

8) Over all crew sizes, productive skidding

-time averaged 4.1 productive hours and varied

by crew size, ranging from 2.5 EPH for 1-man
crews to 4.6 EPH and 5.3 EPH for 2 and 3-man
crews respectively.

9) Approximately 50% of productive skid-
ding time was spent travelling. The remainder
was split between loading and unloading (44%)
and piling (6%).
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APPENDIX 1
Sunmmary of pre-harvest stand and site parameters by block

Block: lip.catidnf ‘
: i
i 1 Ohio Antigonish 5 1 +6 | 148 | 146 239 1139 236 7.8 2 1 1.5 6478
2 2 Newlown Guysborough 8 3| 418 149 238 165 2261 38T 9.5 1 1 i 1384
3 3 Westchester  Cumberland 5 1 +12 (153 | 256, 208 15387 424 6.2 3 1 2.5 3396
4 4 Montroze Colchester 3 20| 4#12| 131 | 134 234 1580 265 10.3 1 1.3 I 3333
3 3 Caledonia Cuysborough 8§ 1 w11 13.0 | 1758 224 1890 336 10.8 1 1 1 2264
& 53 Waoodbumn Picton b 1 +11} 135 | 156 9.2 995 292 6.4 1 3 1 1132
7 7 Willowdzle  Pictou 3 1 +1d) 197 | 344 288 1238 413 3.6 2 2 1 5031
2 g Dean Hulifax 8 2 +18) 17.1 | 254 246 840 360 3.7 L5 15 1 1572
Q 9 Chaswood Halifax 5 3 +18 ] 149 | 238 165 2261 387 0.5 1 1 1 1384
10 10 Breatwood — Colchesler W 300 <170 123 1193 1720 1930 400 10,0 1 1.3 1 3439
1L 4 Montrose Colchester 5 2 +124 131 | 134 234 1380 265 10.3 1 1.5 1 3333
12 ;9 Chaswood Halifax 5 3 +137 149 | 238 165 2261 387 9.5 1 1 1 1384
13 " Ohio Antigonish 5 1 +257 148 | 146 236 1387 236 0.5 2 2 1 6478
14 10 Brentwood  Colchester W l 1700123 ) 193 172 1930 400 10,0 1 1.5 1 3459
135 3 Weatchegter  Cumberland s 1 +5 | 154 | 164 251 2132 260 13.0 25 1 2.5 1887
16 11 Maitland Hants 5 2 +11] 1392 | 167 198 1132 30,0 6.9 2.5 2 2.5 2830
17 8 Dean Halifax 8 2 +1 | 164 | 298 208 1520 44,0 21 1 1 l T35
18 12 Burnzide Colchester 5 3 +4 | 145 | 164 196 1410 274 2.6 1.5 1 ] {
19 13 Salem Hants 3 2 30 140 195 194 2339 344 122 1 1.5 1.5 2592
21 14 Stewarts Hill  Halifax w 3 +1 | 17.0 | 367 240 1248 525 14 2.5 I 1 1537
s 13 Denmark, Colchester W 2 +1 | 17.0 | 367 240 1248 515 34 35 L i 137
23 16 Economy Colchester w 3 -8 | 157 | 340 222 1632 5.7 4.8 1 1 i 5219
24 17 Wittenburg  Colehester w 3| <11 170 ] 201 244 B4 286 4.2 3 1 1 20735
20 18 Nowl Hants % 2 +3 | 13,5 ¢ 152 227 912 24.0 6.0 2.5 1 1 2515

! Scason of harvest. Winter (W): December-April or Surnmer (3):May-November,
Average number of persons in crew (cuttem and skidder operator). In a 1-man crew tht, same person carned out harvesl:mg and
axtraction (prl‘atl()nb
Stand Index determined by dividing the pretreatment merchantable density by the methantabJe vcylumL
4 Slope : 1=0-8%; 2=0-15%; 3=16-30%,; 4=3]-60%; 5==61%. ‘
Drainage : l=Weil drained; 2=Imperfectly drained; 3=Poorly drained; d=Wet, :
Stoniness: l=Stone free; Z=Minor mteri erence 10 eqmpmem:, F=Maderate interference to uqmpmunt 4"S$v¢r¢ mt@r‘fe:mnu,
to equipment. . ‘ Lo
Regeneration greater than 1 fuetre tall.




APPENDIX I1

Summary of Harvestmg and Extraction ﬂperatmm.

R Exr.rachﬁn o
S Cew e ; : ctive.” Tnp.s.‘ stname e
o - Siz ous W 3 S . R P {'m) ‘ i3t
1 1 1 7.2 7.13 38 49 8 155 0.99 089 146 0.59
2 1 2.8 5.80 a8 27 10 158 207 058 215 1.05
o, 3 1 6.6 £.10 41 3.8 B 161 123 1.01 - 213 0.78
Total/Av. 3 o1 16.6 21.03 117 114 26 158 127 081 1.91 0.75
2 1 3 136 14.99 137 6.2 13 210 1.1 1.5 242 0.76
2 3 14.2 14.70 126 6.3 12 ns 1.04 1,23 233 0.72
3 3 106 17.17 124 59 13 265 162 1,32 291 1.04
Total/Av. 3 3 38.4 46,86 387 18.4 s 230 1.22 123 255 0.83
3 1 1 25 12.60 55 25 [ 550 04 210 504 252
2 1 57 11.93 75 3.0 8 540 209 149 398 1.37
) 3 1 3.1 14.59 104 27 8 BBY 4.71 1.82 540 2.52
Total/Av.] 3 1 11.3 39,12 234 - 8.2 22 549 346 178 481 2.01
4 1 2 2.4 10,15 41 1.5 3 &80 380 338 &77 2.48
i 2 2 77 23.86 105 6.5 11 700 310 217 367 1.65
3 2 88 25.62 129 6.7 11 750 291 233 382 1.63
4 2 £9 21.87 111 6.0 9 _ TR0 245 243 365 1.47
Total/Av,| 4 2 28.0 81.50 386 20,7 34 78 291 240 448 1.67
5 1 1. 4.4 8.69 46 1.7 4 305 197 217 511 1.42
2 1 4.8 9.48 25 1.6 4 305 198 237 593 1.48
3 1 3z 8.66 53 25 5 305 2.71 1.73 346 1.52
4 2 9.6 11.57 o4 2.7 5 305 125 230 47¢ 0.99
Total/Av. 4 1 221 8.8 178 8.3 13 305 176 216 4.8 0.80
6 1 1 6.8 15.22 &0 3.9 - 270 224 - 3.90 1.42
2 1 4.8 14.33 59 33 4 275 299 120 4.34 1.77
3 1 36 . 852 37 2.1 4 280 237 0850 406 | 149
Total/Av. 3 1 152 .. 3807 156 9.3 8 275 250 286 410 | 155
7 1 1 39 3.53 11 1.8 4 725 219 213 474 1.50
2 1 3.0 10.88 16 2.6 2 730 363 544 4.18 1.94
3 1 3.8 7.29 13 29 1 735 192 729 251 1.09
1.4 1 4.0 3.51 3 15 1 725 088 351 270 0.66
Total/Av. 4 1 14.7 30.21 43 8.6 2 725 206 378 353 1.30
3 1 2 7.3 20.08 53 6.5 17 320 275 118 309 1.46
2 2 87 28.83 81 - 18 300 S48 1.60 - -
Total/Av.| 2 2_.... 140 48.91 134 6.5 35 310 349 140 309 1.46
9 1 3 18.0 44,32 260 8.4 20 368 246 222 504 1.65
2 2 3.0 6.02 27 1.0 2 375 201 301 602 1.51
3 3 17.0 522 297 9.1 21 417 307 248 B73 200
4 3 17.6 42,30 287 8.9 17 45() 240 249 475 1.60
5 ... loo. - 2185 154 47 12 464 219 182 466 1.4%
Total /Av. 5 3 65.6 Jlea65 1019 325 72 415 254 231 524 | 170
10 1 3 5.6 11.65 24 1.4 3 35 208 388 832 1.66
2 3 6.6 0.89 20 1.5 4 A0 150 247 659 1.22
3 2 3.2 5.83 19 1.2 3 150 182 194 486 1.33
4 3 3.5 9,32 16 1.7 3 150 266 311 548 1.79
5 3.. . 42 877 17 1.7 3 30 209 292 hRl6 142
Total /Av. 4 3 231 45.46 96 | 7.5 16 83 1.97 284 6.08 1.4%
11 1 2 a.0 2043 151 - ) 350 227 5341 -
2 2 2.3 2216 173 3.4 ] 360 267 369 6. 52 1.89
3 2 9.9 10.77. 77 A a 365 108 134 210 0.71
Total/Av. 4 2 27.2 b330 401 8.5 20 360 196 267 431 082
12 1 3 18.0 4791 377 9.0 20 460 266 239 532 1.77
2 3 12.0 4950 336 9.0 22 480 275 225 BB} 1.83
o 13 3 18.0 50.22 452 9.0 e 514 279 2pa 558 1.86
Total/Av.,) 3 . 3 54.0 147.63 1165 27.0 61 485 L2373 242 547 1.82
13 1 1 7.0 12.77 21 4.2 10 200 182 128 304 1.14
2 1 5.5 8.07 15 23 8 200 147 101 351 1.03
3 1 5.3 6.91 10 4.1 & 210 1.30 115 1.9 0.74
4 1 7.5 1224 030 - 10 210 163 122 - - .
Total/Av.| 4 1 253 39,99 76 10.6 34 205 158 118 274 .77
14 1 1 20 3.48 26 1.5 6 75 1.74 (.53 232 0.99
2 1 2.0 4,79 31 1.2 a 75 240  0.80 399 1.50
3 1 2.1 1.18 14 1.3 4 o0 058 030 091 0.35
I Y 1 1.3 2.49 26 1.6 4 130 01982 062 156 0.86
Total/Av,| 4 1 7.4 11.94 a7 5.6 20 93 1.61 060 239 0.92

@



APPENDIX II (cont.)
Summary of harvesting and Extraction operations,

15 1 1 5.5 6.56 a0 1.5 5 480 119 131 437 0.94
2 1 8.3 24.76 103 25 9 480 291 275 990 2.25
3 1 5.0 1251 64 1.5 5 480 250 250 834 1.92
4 1 6.4 19,25 63 3.7 7 4% 301 275 520 191
Total/Av. |4 1 254 6308 260 9.2 26 483 248 243 696 1827
16 1 2 6.2 27.89 99 4.6 19 260 429 147 606 2.51
2 2 8.9 30.19 90 6.7 17 135 332 173 453 1.94
) 3 2 77 2539 85 5.8 19 95 330 134 438 | 1.8
Total/Av.| 3 2 73] 8347 274 | 171 55 163 | 361 152 498 2.08
17 1 2 2.0 22.50 58 40 11 135 450 205 5.63 2.50
2 2 5.3 1615 B4 47 14 460) 305 115 344 1.61
13 2 6.3 1407 80 53 12 510 222 117 264 | 1.7
Totzl/AV. 3 2 166 5366 222 14.0 37 368 317 142 390 | 172
18 1 3 7.5 25.64 104 34 10 100 342 256 754 2.35
2 3 14.8 38.01 188 6.3 22 130 257 173 585 1.78
3 3 9.5 23.01 123 4.9 14 135 295 200 572 1.95
| 3 2.0 23.52 114 3.8 14 145 261 168 619 184 ]
Total/Av.| 4 3 408 11518 529 18.6 60 128 282 197 632 1.94
19 1 2 12.7 18.80 147 4.5 14 450 145 134 418 1.09
2 1 37 11.74 35 1.9 7 400 206 168 618 1.54
3 3 10.9 19.58 123 39 11 230 | 183 182 512 1.35
Total/Av.| 3 5 29.3 50.52 355 10.3 32 360 173" 158 516 1.28 |
20 1 3 7.6 14.44 81 3.3 8 110 190 1.81 4.28 1.32
3 2 4.5 5.88 7 1.9 4 300 131 147  3.09 0.92
4 1 34 12.19 61 25 ] 325 359 152 488 2.07
5 1 35 7.64 64 .- 8 350 218 096 - -
Total/Av.| 5 2 19.0 4015 233 | 77 28 271 187 1277 412 TI1
21 1 -3 13.7 3439 53 - 17 300 251 202 - -
2 3 9.0 18.77 74| 38 7 325 209 268 494 1.47
3 3 8.5 19.08 82 4.0 10 750 235 200 500 1.60
4 3 14.1 2709 .. T4 4.2 14 775 192 184 645 148
Total/Av.| 4 3 453 100.23 383 1200 48 538 221 209 546 115
22 1 2 6.8 22.52 145 6.6 15 175 331 150 3541 1.65
2 2 7.0 16.96 86 3.5 13 225 242 130 292 1.33
3 2 5.9 15.56 N 5.3 13 150 264 120 294 1.39
4 2. 6.3 20.01 136 .51 13 200 318 154 392 1.76
Total/Av.| 4 2 260 7505 45& 298 54 188 280 139 330 154
23 1 3 12.7 4711 201 5.5 12 650 371 306 857 2.59
2 3 16.5 38.6b 180 6.4 13 930 234 130 604 1.69
3 3 19.1 4775 216 5.9 12 250 250 120 8.9 191
4 3 18.1 39.15 199 | 45 11 375 216 154 870 1.73
Total/Av.| 3 3 66.4 172.66 706 | T 223 43 551 2,60 360 7.85 1.95
24 1 3 11.8 43.42 176 4.8 1 180 368 395 9.05 2.62
: 2 3 14.0 60.24 255 6.3 11 150 430 548 956 .97
3 2 14.0 38606 200 6.2 13 200 276 297 624 1.9
4 3 6.5 759 143 3.3 7 200 | 578 537 1139 ] 384
Total/Av. | 4 3 463 99T 783 206 4 183 389 428 006 2.69
! Numbet of persom i crew (Cutters and skidder operator)
Total productive hours worked for all cutters in crew..
Total prod%ctwe hours for extraction. ‘ ‘ ‘ s
4 volume (m?) produced per productive hour wirked by the crew (f,ext:ractmn anc;i harvestmg mmbmed)
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