
Mechanization in  
South Africa
South Africa transitions from manual to mechanized techniques  
with ultra-efficient harvesting systems and practices. 
-- Paul Iarocci

Wood is an important resource for South Africa. 
With an annual round wood harvest of 22 million m3  
(22 mil. tn), South Africa is currently the 
world’s largest Eucalyptus chip exporter. Major 
infrastructure projects, residential construction 
and upgrades as well as preparation for the 2010 
Soccer World Cup have combined to create high 
domestic demand for lumber. 

Exotic commercial plantations introduced by 
Dutch pioneers after they had all but depleted 
the limited indigenous forests date back to the 
end of the nineteenth century. Although the 
plantations originated around Cape Town and 
the Western Cape, today the industry is focused 

primarily in the KwaZulu-Natal and Mpumalanga 
provinces where land has been converted from 
pasture or agriculture to plantation forests of 
various pine and eucalypt species. The South 
African mean annual increment (MAI) is about 
35 m3 per hectare per year. In Zululand (northern 
KwaZulu-Natal), growth rates can be as high as 
60 m3/ha/yr. To compare, Brasil has an annual 
average of 45 m3/ha/yr and Canada’s average 
rate stands at about 6 m3/ha/yr.

Currently, approximately 5% of South African 
contractors are totally mechanized. 20% employ 
some type of motor-manual system and 75% 
rely on completely manual methods for felling, 
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The machine is 
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thinning.
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delimbing/debarking, cross-cutting and stacking. 
The manual labour activities are dangerous and 
very physically demanding. 

For example, the results of a 2004 ergonomic 
study showed that a chain saw operator is 
required to perform over 2000 cross cuts per 
shift. Bent at the waist and working at ground 
level, a peeler debarks 240 2,5 m (8 ft) lengths 
per day. A stacker must stack 660 logs per 
day. Poor ergonomics contribute to long term 
musculo-skeletal problems especially in the 
knees and lower back. In the short term, daily 
calorific replacement deficits result in short 
working lifespans.1 High ambient temperatures 
further degrade working conditions. The work is 
viewed by many industry insiders as inhumane.

The South African forestry industry is 
currently in the early stages of a massive 
shift from manual to mechanized harvesting 
systems. Paradoxically, South Africa has high 
unemployment as well as a shortage of skilled 
labour, equipment operators, mechanics and 
technicians. This situation both justifies and 
contributes to the continuation of the manual 
processes but the realities of the situation are 
forcing a change.

Of the total delivered cost structure for wood 
procurement, the harvesting component makes 
up 35% and transport represents another 35%. 
Silviculture, which includes planting and weed 
control, makes up 10-12%. By mechanizing 
the most dangerous, physically demanding 
and relatively expensive aspects of the overall 
cost structure, a doubly positive result will be 
achieved: safer working conditions and lower 
overall cost. 

The labour that is freed up from mechanization 
of the harvesting process can and has been 
redirected toward safer, less physically 
demanding job functions that are relatively less 

expensive components of the cost structure. 
For instance, the silviculture component which 
includes site preparation, planting, early stage 
weed control and pruning can be de-mechanized 
and chemical herbicide applications eliminated. 

In one case, a 2 000 tonne (2,200 tn) per day 
operation was fully mechanized and a retraining 
and new venture creation program was initiated 
to ensure that employees were redirected 
to safer and less physically demanding jobs. 
Entrepreneurs were identified and engaged in a 
twelve month training and mentorship program 
with the eventual awarding of contracts to 
provide services such as alien weed control, 
biofuel collection and feeding schemes for the 
mechanized system operators. The net result 
is that given some innovative thinking and 
determination, very few people lost their jobs as 
a result of this mechanization. 

A mechanized pine plantation 
second thinning

Hans Merensky is one of South Africa’s largest 
lumber producing companies. Working 200 km 
south of Pietermaritzburg in KwaZulu-Natal, 
HM’s Singisi operation owns two LH830C 
harvesters equipped with LogMax 7000 
harvesting heads and two 1055 forwarders. 
The terrain is sloped and the species slash and 
patula pine. The second thinning occurs at 
15 years and the average stem size is 0,2 m3 
(0.2 tn). After 25 years -- at which time the 
remaining trees will have a volume close to 
1 m3 (1 tn) -- the stands are clear felled. The 
machines are worked in two ten-hour shifts per 
day, five days per week and they average 15-16 
productive hours per day.

None of the Hans Merensky operators had 
any previous heavy equipment experience. 
A crucial element of the overall transition to 
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mechanization was operator selection and 
training. AfrEquip, Tigercat’s South African 
dealer, was integral to the process. 

To qualify, candidates had to demonstrate 
a level of proficiency in reading and writing 
English. A pre-employment test administered by 
occupational therapists evaluated the hand/eye 
coordination of each candidate. From these 
results a short list was established.

The candidates were then introduced to 
AfrEquip’s Simlog harvester and forwarder 
simulator for an initial half hour assessment 
to determine immediately whether they would 
proceed with the full program. This narrowed 
down the field even further. The remaining 
candidates underwent 30 hours of simulator 
training, followed by productivity tests.

Finally the candidates were introduced to 
the actual machines and for a time simulator 
training was combined with actual machine 
operation, starting with clear felling.

Four months into the process, professional 
trainer Carl Tingle from Canadian LogMax 
distributor Rocan, travelled to South Africa to 
conduct advanced operator training including 
harvesting and forwarding techniques, best 
operating practices, safety and planning. Carl 
was impressed by the internal space in both the 
1055 forwarder and LH830C harvester cabs and 
commented that he was happy to be able to be 
in the cabs with the operators. 

Carl used video footage analysis to provide 
invaluable feedback to the operators and set 
a schedule of targets for quality and quantity. 
The training program wrapped up in January 
2007 and Carl is scheduled to return in January 
2008 to review the operators. Currently all 
the operators are at or ahead of the predicted 
learning curve.

The harvester/forwarder model works well 
for this pine plantation thinning application. 
It leaves the biomass in the woods and offers 
quite a bit more flexibility than a feller buncher/
skidder system which requires more road 
infrastructure and larger decks. Forwarder 
productivity is much less sensitive to extraction 

distance increases than 
skidder productivity. The 
forwarder can offload wood 
anywhere along the roadside 
and stack wood higher than 
a skidder, making more 
efficient use of limited space. 

As the goal of the thinning 
is to produce high value 
saw logs and veneer, the 
emphasis is not only on 
maximizing production but 
also to minimize damage to 
the remaining trees. Although 
the 1055 and LH830C are 
relatively large machines, the 
combination has proved to be 
very low impact.
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With excellent 
hydraulic capability, 
the H822 excels 
in eucalyptus clear 
felling.
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Manual debarking. Poor ergonomics contribute to long term 
musculo-skeletal problems in the knees and lower back.



Just five months after the completion of the 
training program the operators in the balanced 
system (LH830C/1055) are achieving as much 
as 150 m3 (150 tn) per eight machine hours. 
These are encouraging numbers, considering 
that the operation is producing as much as five 
different commodities from these small stems.

Mechanized eucalyptus  
clear felling

Also working near Pietermaritzburg, Revel 
Volker has a 25 000 tonne (27,660 tn) 
eucalyptus contract with Mondi Business Paper. 
Revel purchased a Tigercat H822 harvester in 
October 2006 and as of late April 2007 he has 
put 800 hours on the machine. The dedicated 
harvester replaced two excavator conversions. 
Along with one remaining excavator conversion, 
the system produces 550 tonnes (605 tn) per 

day. The  harvesters work two nine-hour shifts 
per day, six days per week.

Eucalyptus processing is challenging for 
harvesters because in addition to the limbs, 
all bark must be removed from the stem, 
requiring multiple passes through the harvesting 
head. With ample hydraulic power and 
cooling capacity, Tigercat harvesters excel in 
this application where lower cost excavator 
conversions typically flounder.  

The eight year old Eucalyptus.grandis averages 
0,2 m3 (0.2 tn) per stem and is cut to 5,5 m 
(18 ft) lengths. In April 2007, Revel was trying 

out a Tigercat 1065 forwarder which he plans 
to purchase as soon as Mondi approves a long 
terms contract in another part of his operations. 
The forwarder replaces a tractor/trailer type 
extraction/transport system that moved the 
wood long distances on marginal roads to a point 
where trucks could gain access. In an effort to 
improve transporting productivity, Manetrade and 
Mondi are looking at improving the access road 
infrastructure and replacing this system with a 
more efficient forward to roadside system.

Revel’s initial impressions of the 18-tonne 
forwarder focused primarily on the comfort 
of cab and stability of the machine. He liked 
the fact that the operator can load and drive 
at the same time. Because of Tigercat’s unique 
centre section design, an oscillation lock is 
not required and machine stability is not 
compromised. It is not possible to load while 
driving with competing forwarders because the 
oscillation lock must be engaged when the crane 
is loaded and extended over the side of the 
machine or the wagon may turn over. When the 
oscillation lock is engaged, the drive function is 
automatically disengaged as it is too stressful on 
the machine to drive without oscillation. 

Revel is working with Tigercat and Mondi to 
obtain accurate production figures as part of an 
overall program to develop extremely detailed 
costing models that will allow him to quote on 
contracts more accurately and assume less risk 
in the quoting process.

Part of this program involved a time study 
conducted by an independent forestry 
consultant focusing on Revel’s Tigercat H822 
and a Hitachi Zaxis 200 equipped  with a 
Waratah boom. Both machines are mated to 
Waratah HTH616 heads. According to the study, 
“The overall results show that the purpose built 
Tigercat H822 carrier exceeded the excavator 
carrier with an identical head by 21.2%. A 
second point of interest is that the Tigercat 
H822 used 0.20 passes less per tree to complete 
the debarking and debranching operation. 
This would indicate that excluding the gains 
of additional hydraulic flow, the speed of the 
processor on the Waratah HTH616 purpose 
built carrier debarks 8.2% more efficiently than 
on the excavator based carrier.” Also of great 
interest is the fact that with larger trees the 
difference in productivity was as much as 45% 
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which can be explained by the difference in 
hydraulic capability of the H822 over this and 
any other excavator. 

Regarding repair costs and machine availability, 
the study found, “The owner of the machines 
also commented that it was easier to work with 
the purpose built carrier than with the excavator 
carrier. Several modifications have to be made 
to an excavator carrier, and these modifications 
have the tendency to break down (e.g. extra 
radiator to cool hydraulic fluid down, etc.). The 
purpose built carriers have very few of these 
problems.”2

Among other things, the study has given Revel 
a detailed picture of how tree size and slope 
affects production in eucalypt clear felling and 
has affirmed the importance of both operator 
training and harvest planning in maximizing the 
productivity of the equipment. 

Motor-manual eucalyptus  
clear felling

Selling his pulpwood timber to Mondi, Brian 
Aitken, owner of Manzini Estate fells Eucalyptus.
grandis on his privately owned plantation 
situated adjacent to his sugar cane plantation 
near Melmoth in Zululand. He recently 
purchased a Tigercat 604 cable skidder to 
work the steep slopes and rolling terrain that is 
characteristic of the Melmoth region.

The 604’s hydrostatic drive system has been 
crucial in squeezing high production out of 
the machine on steep slopes. According to 
Tigercat skidder product manager Shawn 
Pette, “This is because the point at which a 
power shift and hydrostatic machine develops 
maximum drawbar pull is very different. The 
drawbar pull on a power shift machine is 
simply a multiplication of the engine torque 
by the transmission and axle ratios. Therefore 
maximum drawbar pull is only achieved when 
the engine is making maximum torque which 
occurs around 1,500 to 1,600 rpm. Hydrostatic 
machines can make maximum drawbar pull 
when the engine is at idle and the wheels 
are just starting to turn. A skidder needs its 
maximum drawbar pull when trying to get 
the load started. If maximum drawbar pull 
is required in a powershift machine and the 
engine is at 1,500 rpm, there generally is too 
much wheel rpm that results in tire slip.”

The machine works one eight hour shift per day, 
producing an average of 150 tonnes (165 tn). The 
trees are manually felled, delimbed, debarked, 
bucked to 2,4 m (8 ft) lengths and hand stacked 
in bundles weighing approximately 3 to 3,5 
tonnes (3.3-3.9 tn). The 604 skids the bundles to 
roadside, using the winch to fetch bundles that 
are at the base of extremely steep inclines. The 
machine burns six to seven litres (1.6–1.8 US gal) 
per hour working in the steep terrain. 

Brian, like many progressive South African 
contractors, is looking into mechanizing the 
felling, delimbing, debarking and bucking with 
the use of a single grip harvester on a leveling 
platform. It is an exciting time to be involved in 
South African forestry. Yes, the industry is 
poised for disruptive change but executed 
correctly, the resulting scenario will be a win for 
the mills, the contractors and their employees.  
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Brian Aitken’s 
Tigercat 604 
skidding 3 - 3,5 
tonne shortwood 
eucalyptus bundles 
on steep terrain.  
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Tigercat’s in-house machine shop 
capabilities are backed by four 
fabrication plants, over 100 highly 
skilled employees, dozens of 
horizontal and vertical boring mills, 
lathes and milling machines and 
decades of experience. 

Many of the boring mills utilized within the 
organization were manufactured by TOS, a 
Czech Republic based company well-know for 
its high quality precision machines. When the 
need arose to increase production capacity 
at MacDonald Steel’s Avenue Road facility in 
Cambridge, Ontario to keep up with the demand 
for greater quantities and styles of Tigercat 
articulating booms, our first response should 
have been to add another TOS machine. While 
this would have increased capacity, it would 
not have allowed us to take advantage of the 
industry’s latest technological advances. Instead 
we began to investigate other options that might 
increase capacity while reducing manufacturing 
costs to provide greater competitive advantage.

The result of this search is the Olympia double-

column horizontal machining centre, a purpose-
built machine designed by Concord, Ontario 
based Phillips Olympia to simplify and reduce 
machining costs of the entire range of Tigercat 
loader, harvester and feller buncher booms. The 
Olympia is unique because it has the ability to 
machine both sides of a boom simultaneously.  

This investment is enabling us to machine 
booms in less than half the time it took on 
our other computer controlled machining 
equipment. Ultimately, we expect to reduce  
machining time by three to five hours per 
boom, resulting in a direct cost savings that is 
ultimately passed on to the end user.

Precision is Everything
To ensure a precise fit for bushings and pins 

which translates to smooth boom articulation 
during field operation, each bore must be 
machined to size within tolerances of one to 
two-thousands of an inch and within five-
thousands of an inch in location. If these 
tolerances are not maintained, bushings, 
cylinders, pins and the boom members 
themselves can wear or fail prematurely.

To enable the boom to be positioned more 
quickly on the machine table and eliminate 
movement during the machining process, the 
boom is clamped to a specially designed fixture 
which is in turn secured to the machine table. 
Depending on the type of boom, this initial 
setup can take up to two hours to complete. 

The Old Way
Previous to acquiring the Olympia, the 

horizontal floor boring mills that we had been 
using to machine booms were controlled by 
computerized CNC programs but the tables  were 
non-programmable and were not equipped with 
automatic tool changers. The machinist was 
required to confirm from both sides of the table 
that the position of the boom was correct. This 
required extensive measurement and manual 
calculation of any adjustments required before 
the machining process could begin and added 
an hour or more to total machining time. The 

The Olympia 
finish machining a 
precision pin bore 
on a 234 stick 
boom. It utilizes 
the high pressure 
through-the-spindle 
coolant system to 
optimize feed and 
speed rates.
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Advances in Machining Technology 
Translate to Reduced Production Costs
-- Marguerite Johnston, vice president manufacturing



manual tooling changes required for different 
machining operations were also labour intensive 
and time consuming.

In both the old and new methods, the booms 
are first rough machined to remove large 
amounts of material – sometimes over 75 mm 
(3 in) from solid plate. The heat generated by 
this process can cause distortion; often the boom 
needs to cool completely before the second stage 
or finish machining to ensure that the correct 
dimensions are maintained. (Coolant is directed 
to the area being machined to minimize heat 
build-up.) This finish machining process removes 
approximately 0,5 - 0,75 mm (0.020 - 0.030 in)  
of material and leaves a smooth surface finish. 
The former method of verifying the bore 
alignment required the use of checking pins 
which mimicked the boom’s final assembly. 

With table sizes ranging from 2 – 2,5 m  
(80 to 100 in), the horizontal floor mills required 
longer tools to machine a bore completely from 
one side. Because longer tools increase vibration, 
the tools could not be turned or fed as quickly 
through the bore. 

All roughing operations must be completed on 
each side of the boom before finishing begins, 
so the boom was often turned as many as three 
times during the process. Every time the boom 
was turned, a new possibility arose for error or 
misalignment. The table rotation itself took just 
a couple of minutes but reconfirming the boom 
position was a tedious process consuming fifteen 
to twenty minutes. 
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The machining table 
sits between the 
Olympia’s two columns 
and holds a 234 stick 
boom, positioned on 
a specially designed 
fixture allows faster 
changeover of booms. 
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The New Way
So what are the advantages of the 

Olympia? Not only does the Olympia 
eliminate all table rotations, it also 
promises increased accuracy due 
to the reduced number of set-ups. 
The Olympia’s table size is about 
1,5 m (60 in) wide by 7,6 m (300 in) 
long with a machining capability 
of approximately 6,35 m (250 in) 
between centres on length. With the 

two columns machining along the table width, 
the Olympia works comfortably to the center 
of the table, retaining strength and eliminating 
vibration even when the ram style heads are 
fully extended. This allows for more efficient 
machining at the centre of the table and thus 
the machine works very efficiently from both 
sides of the boom.

The Olympia’s through-the-spindle coolant 
delivery system is another feature that increases 
speed and feed rates. The system allows for 
superior cooling of both the bores and the 
tools as well as better dispersion of the chips 

generated by the machining process. Heat is 
a major enemy in machining; anything that 
promotes dispersion of heat will enable faster 
machining. This updated method of handling 
coolant also results in much longer cutting 
tool life. Each column has an automatic 
programmable tool changer requiring minimal 
operator intervention to change tools between 
machining operations.

The Olympia utilizes a probe system to 
synchronize the two machine columns. Located 
in the tool changer for each column, the probes 
are designed to locate against one another, 
ensuring the columns are perfectly aligned 
during the machining process. These probes also 
act as a measuring device to accurately locate 
positions on the booms and  complete the final 
check on bore dimensions and positioning. The 
manual checking pin method is eliminated. 

More Possibilities
The Olympia is a versatile tool that is not 

limited to the machining of booms. For 
instance plans are underway to machine the 
newly designed Tigercat bogey walking beam. 

cont. from pg. 7

General machinist, 
Josh Schneider is 
able to monitor 
machining progress 
of both the master 
and the slave 
columns from the 
computer display 
inside the master's 
cab area.
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Generally all programming for both columns 
is performed from the master column but the 
slave unit can be independently controlled 
if necessary. This means the Olympia can be 
used as two separate machines, running two 
different jobs simultaneously on the same table. 
Alternatively for smaller parts, the table can 
be used as two stations with one end used for 
setup while both machining heads are operating 
at the other end of the table.

The Olympia double-column horizontal 

machining centre is another way that Tigercat 
has responded to the challenge issued by our 
dealers and customers to continuously improve 
machine quality while working to contain or 
reduce costs. Innovations such as this will help 
carry Tigercat to the next level of production 
efficiency and enable the company to take 
advantage of modern technologies to produce 
parts more quickly and with a higher degree  
of accuracy.  
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The 640 transports 
organic material to 
stationary grinders 
and chippers. 
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Crawl Before You Walk 
-- Mike Ross

Eastern Clearing, Inc. is a full service 
land clearing company specializing 
in the removal of trees, shrubs, 
undergrowth, vines, stumps and 
root-matter. In business since 1993, 
Eastern Clearing started with eleven 
employees. 

A pre-qualified DBE/WBE contractor with the 
State of Virginia, Eastern Clearing focuses on 
residential, commercial and highway projects, 
ranging from one-half to 100 acres (0,2-40 ha). 
“No project is too little or too big for us to 
handle,” says Coleman. In most cases the 
organic material is mulched and chipped with 
stationary grinders and chippers and taken off-
site as opposed to mobile carriers that leave the 
mulched material on the ground. 

The company always tries to utilize the 
material they remove from the sites. “There 
is a market for all of the removed material,” 
says Coleman. “It is just a matter of the smarts 
on how to market it and make a profit.” 
Eastern Clearing produces and markets top 
quality double shredded hardwood mulch, 
colored mulch, topsoil, compost and firewood. 
Markets include local landscapers, golf courses, 
nurseries, schools, government agencies as well 
as area homeowners. 

“Diversity is a key factor in staying in this 
business,” she says. The company recently 
acquired contracts at a municipal landfill site 
and composting facility that produces compost 
and mulch. “Municipalities would rather 

subcontract that work out to someone who can 
provide the equipment, expertise and maintain 
it,” says Coleman. Additional business activities 
include demolition work, erosion control 
services and equipment rentals.

In 2005 Eastern Clearing had a record year, 
clearing between 800 and 1000 acres (325-400 ha). 
In 2006, residential housing developments 
slowed. Commercial developments kept pace 
with 2005 but these projects account for a 
smaller percentage of total contracts. Increasing 
fuel prices also had an adverse effect on profits. 

“Typically we work within a 50 mile (80 km) 
radius of our shop in Bealeton but we have 
done projects in Maryland, Winter Green and 
Williamsburg,” says vice president Isidore 



Madore.

Although Eastern Clearing 
is a big player in the region, 
smaller start-ups routinely 
underbid them. “If a housing 
developer is trying to cut costs, 
they may go with the smaller 
contractor,” says Madore. 
“But they will soon realize 
the lower quote is not always 
the best idea. The prices we 
quote are what is required to 
stay in business. The smaller 
contractors realize very fast 
that the prices they had quoted 
were not sufficient to complete 
the task and sometimes we are 
contacted to complete the job.”

Coleman attributes the 
success of the company to her father Bill Hamp 
who preached that you must crawl before you 
can walk. Hamp started the business in 1993 
along with his good friend Madore and retired in 
1999 at the age of 57.  Coleman says her father 
still likes to get involved in the business when he 
visits from his home in Florida. “Although he 
says he is retired, he is still very active with 
the business,” says Coleman.

Productive and reliable equipment 
is another factor in the success of the 
company.  “Having the right equipment for 
the job is what we want,” says Madore. 
“The equipment is as only as good as the 
maintenance program you set up for it.” 
Every machine is furnished with a service 
log book for mandatory record keeping. “We 
pay serious attention to the manufacturer’s 
service intervals and complete them as 
necessary.” 

Currently, Eastern Clearing owns Tigercat, 
Caterpillar, Komatsu and Hydro-Ax machines 
as well as Morbark grinders and Mack 
trucks. Most equipment is replaced after 
10,000 hours.

The Tigercat equipment consists of a 724D 
feller buncher and the custom-built 640 
hauler, purchased in 2002. After seeing 
an advertisement in a heavy equipment 
magazine, Madore contacted Tigercat 
Industries. Shortly after, development 

engineer John Kurelek and designer Joshua 
Jenkins visited with Madore to establish the 
requirements of a machine to carry the existing 
dump body off of an aging Timberjack. 

Once the carrier (based on a Tigercat C640 
clambunk skidder) was assembled, it was delivered 
to the company’s shop in Virginia. Jenkins 
accompanied the machine to assist in the mounting 
of the dump body and to ensure that the hydraulic 
and electric controls worked properly. Madore and 
the rest of the team were very pleased with the 
design of the machine and Tigercat’s participation 
in the dump body installation.

The 640 hauler is equipped with 28L rubber 
on the rear bogie and 30.5 tires on the single  
front axle. The machine has always run single 
wide tires without any flotation problems.  The 
payload is 25 tons (22 t) and the machine is 
loaded with a Komatsu excavator equipped with 
a thumb attachment.

Eastern Clearing operates three facilties. The 
main office is located in Bealeton, Virginia with 
additional retail locations in Manassas and 
Dumfries, Virginia.   

www.easternclearinginc.com 

cont. from pg. 9

A Tigercat 724D 
feller buncher 
fells merchantable 
timber.
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Simply put, cost per tonne is the 
total cost of your logging 
operation divided by your total 
production. The concept is easily 
represented as a mathematical 
equation:

Cost per Tonne  = 

Total Cost ($)

Total Production (Tonnes)

Unfortunately the process leading up to 
plugging numbers into this simple formula 
can be quite complex and somewhat daunting. 
However, the days of high margin logging are 
long gone and contractors who can get a handle 
on these two values have a much better chance 
of surviving and prospering in this industry. 
So how do you figure out what your costs and 
production really are?

Production
Total production should not be difficult to figure 

out because harvesting contractors don’t get paid 
by the hour. Mills pay a dollar value based on a 
unit of measurement. Whether it is tonnes, cords, 
truckloads, cubic feet or cubic meters is irrelevant. 
We use tonnes to represent some measure of 
production.  

Determining production for a particular piece of 
equipment or logging system can be more complex. 
Say for instance that you run two feller bunchers. 
To determine the share of total production that 
each contributes, it is necessary to observe the 
machines. Count how many units of volume each 
produces over a day, or better yet a week or month, 
then divide by the total number of hours the 
machine actually worked. This will give you a good 
idea of what your production per working hour 
is. The longer the period of time you take your 
measurement over, the more accurate your average 
number will be. 

If your operator is working an eight hour shift 
and you are carefully keeping track of the number 
of actual productive machine hours per shift, you 
will notice it is a percentage of eight hours. It is 

instructive to determine exactly 
where the downtime is coming 
from. Employee breaks, daily 
maintenance and mechanical 
breakdown all contribute 
to machine downtime. This 
analysis is called machine 
availability and utilization. 
More on this later.

Cost
Once you have determined 

how much a machine or 
harvesting system is producing 
per hour, it is time to assign 
a cost per hour. Good record 
keeping will make this process easier. 

There are two main components to total cost.

1.  Ownership costs. These are the costs associated 
with owning the machine. Ownership costs 
are also known as fixed costs. Factors used in 
determining fixed costs include:

	 •	purchase	price
	 •	residual	value
	 •	finance	period
	 •	interest	rate
	 •	ownership	period
	 •	licensing	fees
	 •	insurance	

The goal here is to assign a dollar value per 
hour to the machine by calculating total fixed 
costs and dividing by the number of productive 
hours that the machine will work over its 
lifetime. The longer the productive life of a 
machine, the better because it allows the owner 
to spread his fixed costs over more hours. Thus 
fixed cost per hour will be lower. 

2.  Operating costs. These are the costs directly 
incurred by running the machine and are 
also known as variable costs. Variable costs 
include:

	 •	fluids	and	filters
	 •	replacement	parts
	 •	fuel
	 •	maintenance	labour
	 •	operator	labour
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Daniel Hermosilla, 
majority owner 
of KBM based in 
Los Angeles, Chile 
(right) explains his 
operation to Latin 
Equipment salesman 
Roberto Moncada. 
Hermosilla runs a 
unique flail chipper 
system to deliver 
high quality chips at 
a cost comparable 
to round wood. In-
depth and ongoing 
analysis of costs and 
production allows 
him to maintain 
profitability.

cont. on pg. 12

Cost per Tonne What is it and how can it help you?

-- Matt Roberts, international sales manager



Machine availability and utilization. This is not 
a cost but is required to determine cost per hour. 
Factors determining machine availability include:

	 •	scheduled	shift	length
	 •	shifts	per	day
	 •	work	days	per	year
	 •		machine	availability	(mechanical	

breakdown)
	 •		allocated	time	per	shift	for	meals,	

breaks and routine maintenance

Why is Cost per Tonne Important?
Cost per tonne calculations are used for two 

main purposes: looking back and looking 
forward. Mechanized logging operations, like 

industrial manufacturing 
operations, must run 
continually, on schedule 
and with minimal 
downtime. Successful 
industrial manufacturers 
conduct some type of cost 
versus production program 
-- often in real time -- in an 
effort to improve efficiency 
and reduce costs. 

The paper and saw mills 
do the same thing. In 
fact, they analyze your 
operations for you in order 
to determine your rate. 
Unfortunately, the model 
they use may not take into 

account all of the elements that impact your 
bottom line. Until you have a full understanding 
of what your costs are and can present them in 
an organized and clear fashion, you can never 
hope to negotiate a better rate.

In looking back, you take a fixed period of time 
such as the previous year, plug in the numbers 
and figure out what it cost you to deliver a 
measure of wood to the mill. By making all your 
costs transparent, this exercise will allow you to 
determine different strategies for lowering your 
costs, possibly by replacing obsolete or troublesome 
equipment or by modifying your processes. 

Cost per tonne analysis is the best tool for 
evaluating a new machine purchase. When the 
saw mill company purchasers are looking for 
a new band mill, they do not buy the cheapest 
machine and hope it works. They need machines 
that offer the best return on investment. The 
lowest purchase price may not lead to the 
highest return. 

By looking forward, you can work with 
your equipment suppliers to plug in expected 
production numbers and costs to evaluate 
new machine purchases. Granted, many of the 
values will have to be estimated but at the very 
least, the exercise provides an objective way 
to compare the merits of the various machines 
under consideration. Although the model is 
often used to compare brands, it can also be 
used to compare processes and answer questions 
for a given application. Should I choose a track 
or wheel based feller buncher? What is the 

cont. from pg. 11

Hermosilla’s Tigercat 
620 pulls 7,5 
tonnes per drag. 
Four drags are 
required to fill a 30 
tonne chip trailer.
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Factors affecting 
the productivity of 
the feller buncher 
include wet ground, 
high winds and 
dips and holes in 
the relatively flat 
ground.



best method of delimbing and bucking logs? 
Thinking beyond initial purchase price provides 
the opportunity to save a substantial amount of 
money down the road.  

According to Gary Olsen, Tigercat southern 
hemisphere marketing manager, determining 
total cost per hour to operate a machine or 
system is relatively easy. “The greatest challenge 
in arriving at a meaningful answer in terms of 
cost per tonne is the accurate determination 
of the productivity of a machine or system. 
Measuring your current production using on-
board computers, sensors or good old fashioned 
time studies or obtaining references from fellow 
loggers or suppliers is critical to the success of 
this process,” Olsen explains. “The old adage 
of garbage in, garbage out is of great relevance 
in this final analysis. The number of variables 
that typically affect productivity like tree 
species, tree size, slope, ground conditions and 
weather to mention a few are vast and make this 
analysis more complex than one would prefer. 
Nevertheless, it is absolutely critical in arriving 
at a trustworthy cost per tonne figure.” 

Tigercat has made available to its dealers a 
series of spreadsheet based costing models to 
help contractors evaluate the cost per tonne of 
their operations. These models are easy to use 
and provide the logger with a solid foundation 
for learning how to evaluate current operations 
and new machine purchases. Contact your local 
Tigercat dealer to find out more. 

Wood is a global commodity; you are no longer 
competing against the logger in the next county, 
you’re competing against the logger in the next 
country. You can’t afford not to use every tool at 
your disposal in an effort to lower costs and 
boost productivity.  
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"The greatest 
challenge in 
arriving at a 
meaningful 
answer in 
terms of cost 
per tonne is 
the accurate 
determination of 
the productivity 
of a machine or 
system."



Hydraulic and diesel fuel systems on forestry 
machines operate at very high pressures, 
often 207 bar (3000 psi) and above. If a loose 
connection or a defect in a hose should occur, 
a fine, high velocity stream of fluid will result. 
Even for systems pressurized to as little as 7 bar 
(100 psi), this fluid stream can penetrate human 
skin as if it were a hypodermic needle.

Initially, an accidental fluid injection beneath 
the skin may only produce a slight stinging 
sensation. There is a danger that one will tend 
to ignore this, thinking that it will get better 
with time. Most often, it does not. Within a 
very short time the wound may begin to throb 
painfully, indicating that tissue damage has 
already begun. Fluid injected directly into a 
blood vessel can spread rapidly through your 
circulatory system. The human body has little 
ability to purge these types of fluid. 

A fluid injection injury can become very 
serious or even fatal if not dealt with 
promptly and properly. A medical doctor 

familiar with the treatment of this type of injury 
must surgically remove the 

fluid within a few hours. 
The longer the delay 
in getting professional 
medical aid, the further 
the tissue damage can 
spread. If left untreated, 
the injury could result 
in disfigurement or 
amputation of the 
affected part. 

What to do before a fluid 
injection injury occurs
•		Consult	your	local	medical	facility.	Advise	it	of	

the possibility of this type of injury occurring 
on your logging job. Determine which hospital 
in your area is able to perform the necessary 
emergency surgical procedures. Ask for 
additional information that will further instruct 
you in what to do in the event of a fluid 
injection injury. 

•		Create	an	emergency	plan	to	be	carried	out	
should this injury happen to a member of 

your logging crew.

•		Educate	your	entire	logging	crew	to	the	
hazards of a fluid injection injury, the 
procedures to avoid these hazards and the 
crew members' roles in the emergency plan.  

What to do when a fluid 
injection injury occurs
•		Report	the	injury	to	your	 

supervisor immediately.

•		Call	for	an	ambulance	to	transport	the	
injured worker to the hospital. If an 
ambulance is not available, immobilize and 
elevate the affected limb to a comfortable 
position and transport the injured worker to 
the hospital immediately.

•		Determine	the	type	of	fluid	involved	in	the	
injection injury. Provide this information to 
the ambulance attendant.

•		Provide	the	attendant	with	the	MSDS	
(Material Safety Data Sheet) for the  
fluid involved.

•		Advise	the	attendant	and	the	injured	worker	
that upon arrival to the hospital they should 
state that the worker received a fluid injection 
injury, the approximate time of the injury and 
that the worker requires medical assessment. 
They must also  provide the fluid type and 
MSDS information to the medical staff.

•		Do	not	allow	the	injured	worker	to	drive	to	
the medical facility.

•	Do	not	leave	the	injured	worker	alone.

•		Do	not	give	food	or	drink	to	the	injured	worker	
in anticipation of anesthesia and surgery  
being required.

•		Make	the	area	where	the	worker	was	injured	
safe to prevent other workers from receiving 
a fluid injection injury.

How to avoid a fluid  
injection injury

The best defense against suffering the effects 
of fluid injection is to prevent the accident from 
occurring in the first place.

•		Never	grab	any	hydraulic	or	diesel	fuel	
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Fluid Injection Injury
-- Robin Barker, engineering administrator



connectors or hoses when they are subjected 
to pressure.

•		Stop	the	engine	and	safely	relieve	all	
diesel fuel and hydraulic pressures before 
disconnecting any lines or otherwise working 
on these pressurized systems.

•		Always	ensure	that	hoses	are	rated	for	the	
pressures to which they will be subjected.

•		Never	use	any	hoses	that	you	suspect	could	
be defective.

•		Recognize	that	the	source	of	the	leak	and	the	
fluid streaming from it may be very small and 
not easily visible. You may only be able to see 
the fluid that accumulates as a result of the 
fluid stream.

•		Keep	all	body	parts	well	away	from	the	area	
of a suspected fluid leak.

•		Never	search	for	leaks	with	your	hands	or	any	
other body part.

•		Only	place	the	far	end	of	a	long	object	such	
as a piece of cardboard, wood or steel in the 
suspected path of any fluid stream.

•		Recognize	that	your	clothing,	
even heavy gloves may offer 
little or no protection 
from a fluid injection. 

•		Be	sure	to	wear	
safety goggles for 
eye protection.

•		Recognize	that	
the source of the 
leak and the fluid 
streaming from it may 
be hidden behind other components of the 
machine. If components are moved then the 
direction of the fluid stream could change to 
become aimed at you. 

•		Only	use	the	far	end	of	a	long	object	such	as	
a piece of wood or steel to move hoses or 
other obstacles.  
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Inter Mountain Logging, owned by fourth 
generation logging contractor Darren Atkinson, 
has been contracted to cut 60 km (37 mi) of 
transmission line right–of–way, part of the 
Wuskwatim Generation Project. A total of 150 
km (93 mi) is required to get to Snow Lake from 
Thompson and an additional another 160 km (100 mi) 
to The Pas. The width of the right–of–way varies 
and can be as much as 400 m (440 yd).  

The site of the Wuskwatim Generation Project, 
a 200-megawatt hydro-electric generating 
station lies 45 km (28 mi) southwest of 
Thompson, Manitoba at Taskinigup Falls on the 
Burntwood River. Scheduled for completion in 
2012, the $1.3 billion project is being developed 
by the Wuskwatim Power Limited Partnership, 
a joint venture between Nisichawayasihk Cree 
Nation and Manitoba Hydro. 

The felling is being accomplished with two 
Tigercat 822 feller bunchers and two new 822C 
bunchers. All of the machines are equipped 
with 340 degree wrists and Tigercat 5400 series 
bunching saws. Much of the planned right of way 
is remote with winter access roads only so the 
machines were transported over the rivers on ice 

roads. With approximately 
100 cutting days per year, 
the contract will span  
two years.

The 822C is well suited 
for high production final 
felling of small stem 
wood. The ER boom 
system shines in this 
type of stand because of 
its superior speed.  The 
crew has tried competing 
feller bunchers several 
times in the last few years 
and have collectively 
determined that the 
speed and power of the 
Tigercat ER boom system 
can’t be matched. Class 
leading reach, tuck and 
lift and fast cycle times 

are all important characteristics for the small 
spruce application. 

In comparing the new C-series machines to 
the original 822s, the operators like the variable 
speed fan auto-reversing fan. According to track 
feller buncher designer, Gavin Van Camp, “The 
fact that the operator can change the purge 
interval was appreciated as demand for purging 
changes with the seasons and conditions. The 
variable speed fan has been a welcome addition 
for both quieter operation and reduced warm 
up time. With the cold climates in this area, the 
variable speed fan also allows for increased fuel 
efficiency as the fan remains at low speed not 
wasting engine power.”

The increase in saw power has also been 
received as saw recovery speeds have been 
reduced when cutting in deep snow. The 
ramped electronic over hydraulic functions for 
the clamp, accumulator and wrist were not not 
immediately seen as big advantages until the 
operators began tuning the acceleration and 

Inter Mountain 
Logging owner, 
Darren Atkinson 
(left) with WestCon 
salesman,  
Rod Stacey.
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Wuskwatim Generation Project
Tigercat feller bunchers cut right–of–way in Northern Manitoba

Road to nowhere. The right–of–way is 
up to 400 m wide.



speed to meet their different cutting styles.  

Inter Mountain Logging purchased the Tigercat 
iron from salesman Rod Stacey at WestCon 
Equipment and Rentals based in Winnipeg, 
Manitoba. Machine reliability is essential in this 
application as the job site is 1 000 km (600 mi) 
away from the dealership.

Darren actually operates two crews, Inter 
Mountain based in Swan River and Inter 
Mountain North which is working the right of 
way. A true family business, Darren’s sister 
Marilyn is the office manager for the swan River 
operation and sister Maxine runs the office for 
Inter Mountain North in Thompson. Darren’s 
son Matt heads the Inter Mountain North crew 
and son Cass is involved in the loading and 
hauling operations.  
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The 822 machines are worked hard in the 
small spruce. The ER boom is a benefit 
because it takes many boom cycles to 
accumulate a bunch.

One of many 
transmission towers 
is erected.

Machine 
reliability is 
essential in this 
application as 
the job site is 
1000 km (600 
mi) away from 
the dealership.

The Burntwood River will 
soon play host to a 200-
megawatt hydro-electric 
generating station.



Under the direction of dealer principal 
Lex McLean, Forest Centre has reached 
the 100 machine mark, with sales in NSW, 
Victoria, Western Australia and Tasmania.

Lex successfully made the transition from 
harvesting contractor to equipment dealer 
and has gone on to build one of Australia’s 
most successful forestry equipment 
dealerships with service representatives 
covering all of the major forestry regions.

Lex was presented with an outstanding 
achievement award from Tigercat in 
recognition of this milestone during  
the Tigercat Southern Hemisphere sales 
conference held in South Africa in  
March, 2007.  

Tigercat president 
Tony Iarocci 
presents Forest 
Centre managing 
director, Lex McLean 
with an outstanding 
achievement award.
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The Southern Hemisphere 
sales conference group 
with representatives 
from the Tigercat factory 
in Canada as well as 
Chile, Brazil, Argentina, 
Australia and South 
Africa. 

Forest Centre Sells  
100 Tigercat machines
Forest Centre PTY LTD based in Tumut, NSW has been Tigercat’s Australian dealer in since 1999. 

A 630C skidder 
working in Victoria.



Tigercat has brought back an old favorite, the 
highly acclaimed 845 mid-sized feller buncher, 
produced from 1995 to 2002. Completely 
redesigned, the new 845C is hardly recognizable 
compared with its predecessor.

The new machine is powered by the efficient, 
high performing Mercedes 906 with an output 
of 205 kW (275 hp). It is equipped with the 
same modern, quiet, spacious and well finished 
cab as the 822 and 860 series feller bunchers. 
With front access, floor to ceiling front window, 
plenty of room behind the seat and excellent 
visibility to the right side, the Tigercat track 
feller buncher cab is considered the best in  
the industry.

Although the 845C has a compact upper 
assembly design and limited tail-swing, 
component layout is optimized and the  
clamshell style retracting roof provides excellent 

access to the 
engine and 
valves. The 
pump stack 
is housed 
separately 
from the 
engine. A large door on the right side of the 
machine accesses all major engine service 
points.

The 845C is ER (energy recovery) equipped 
for quicker, more efficient boom operation 
and reduced operator fatigue. The machine 
can handle a variety of Tigercat attachments 
including the 5400 and 5702 felling saws.

The 845C is an all-around machine suited to 
most track feller buncher applications. It is 
standard equipped with a D6-sized nine roller 
forest duty Tigercat-built undercarriage.  
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We move the world.

Natural silence

Linde Hydraulics Corporation
P.O. Box 82 • 5089 Western Reserve Road

Canfield, Ohio 44406-0082
Telephone (330) 533-6801 • Fax (330) 533-8383

Email info@lindeamerica.com
Internet http://www.lindeamerica.com

Noise no longer needs to be taken for granted in
hydraulic systems: The innovative SPU silencer
introduced by Linde tackles the problem at the
source by controlling noise where it originates.

Less pressure ripple over the entire operating 
range
Less noise to the working environment and 
surroundings
Less need for sound-deadening of the overall 
system

New Products
Tigercat brings back the 845
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Sharpen Your Axe
Want the ultimate in low-cost logging gear?  
Take that old crosscut saw off the office wall. I kid you not.
-    Scott Jamieson, Editor   Canadian Forest Industries     

Originally published in Canadian Forest Industries Magazine, May 2007 and used here with permission.

Here’s a riddle: What’s the lowest cost logging 
equipment available?

For lowest hourly costs, it’s hard to beat a man and a 
chainsaw. A man with a crosscut saw is even cheaper, of 
course, and also makes for a helluva global warming PR 
story. Forget low emission; we’ve got no emission. 

Ridiculous, you say? Ludicrous, actually. Even if we 
could find the manpower, the cost per cubic metre would 
kill us. That’s right – the cost per cubic metre, cord, tonne 
or thousand board feet – however you measure it – is all 
that really matters in the end. All the rest of it – hourly 
machine costs, $/hr in operator wages, litres/hr, $/km 
– only matter as far as they combine to make the lowest 
possible cost per metre over the course of a year in your 
given operation. 

That’s why my idea of crosscut logging is ludicrous. It 
is only slightly more ludicrous, however, than slapping a 
harvesting head on a 20-ton excavator and sending it out 
to face fierce ground, slopes and timber, and expecting it 
to match a purpose-built machine for production in the 
long run.

Still on the theme of ridiculous, here’s a true story 
repeated more times than it should be in today’s cost-
crazy industry. It begins sensibly enough with a forest 
company looking to reduce wood costs in the face of 
rising fuel prices and slumping markets. Management 
looks at both the fuel consumption and capital cost of 
its contractors’ existing logging gear, and doesn’t like 
what it sees. It then asks those next in line to investigate 
lower cost options for getting the job done. Fair enough, 
but somewhere in the translation, the second half of the 
sentence gets lost.

One option is a mid-sized, off-the-shelf, guarded 
excavator to replace the purpose-built carriers in its 
fleet of at-the-stump processors or harvesters. So far, 

so good. It should come as no surprise that once the 
lower purchase price and theoretical operating costs are 
dropped into the company’s pro forma budget, the crew’s 
hourly costs go down.

Okay, okay, I’ll admit I’m excited too. Who doesn’t like 
more for less? It reminds me of the time I figured out 
how much money I could save by trading in my van for 
a small car. But I have three kids, a big dog, we like to 
camp and ski, etc… You get the picture. 

It is at this point in the analysis that the forest company 
addresses the other half of the coin – real-world 
productivity. The manager should adjust the harvester 
production estimates to recognize the effects of reduced 
horsepower, lower tractive effort, reduced mobility 
in rough ground, slower real-world travel, increased 
downtime, lower swing power on slopes, shorter boom 
reach and reduced boom agility, increased operator 
fatigue over the course of a shift, and whatever else 
applies to the wood basket, terrain and overall operation. 

This is when you look across the room, see the kids and 
dog and realize that smaller car payments and cheaper 
fill-ups were all wishful thinking. Except with a budget 
spreadsheet, you can avoid reality for a little longer if 
you want. 

Hence the beauty of a spreadsheet. You don’t actually 
have to log with it, and unlike the forest, it is flat and 
predictable. If you assume – and you must – that all the 
extra engineering, performance, and features added to 
purpose-built logging machines over the past two decades 
bring almost no extra monthly production benefits over 
a standard excavator, it’s a simple matter to reduce 
operating and per metre costs at the stroke of a keyboard.

Now back to our original riddle – What’s the lowest cost 
logging machine? It’s the one on your mill’s pro forma 
budget. Now if only I could get the drawings…

Special Guest Editorial


