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an has a long history of remarkable

engineering feats in mountain ranges.

Many of the earliest were in the Alps
and were primarily for leisure pursuits. Howevemi
the last century and continuing on into the 21st
century, it is the mining industry that has become
“king of the mountains', with great exploits in the
Andes, and especially here at Grasberg in Irian day

Having examined Freeports various support
facilities at lower levels in previous articles,tles
go straight to the top of the mountain and the
great Grasberg open pit itself. The Grasberg
Minerals District contains the world's largest
known copper and gold reserve. It had already
yielded some 24,500 MIb of copper and 36.5 Moz
of gold through 2008. At the end of that year it
still contained recoverable reserves of 35,600 Mib
of copper and 38.5 Moz of gold.

The orebodies are located within and around
two main igneous plutons, the porphyritic Grasberg
Igneous Complex and mostly equigranular
Ertsberg Intrusion, both of dioritic to monzodioritc
compositions. These are intruded into spectacularly
folded and faulted Mesozoic to Tertiary age
passive-margin strata of the Australian plate at th
crest of the Central Range of New Guinea island.

The igneous-hosted orebodies (Grasberg &
Ertsberg Stockwork Zone) occur as vein
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stockworks and disseminations of copper
sulphides, dominated by chalcopyrite and, to a
much lesser extent, bornite. The sedimentary-rock
hosted orebodies occur as magnetite-rich,
calcium/magnesian skarn replacements, whose
location and orientation are strongly influenced by
the juxtapositon of favourable stratigraphy at
intrusion margins and major faults that served as
conduits for mineralising fluids.

Gold occurs in significant concentrations in all of
the district’s orebodies, though rarely visible tdhe
naked eye. These gold concentrations usually
occur as inclusions within the copper sulphide
minerals, though, in some deposits, these
concentrations can also be strongly associated with
pyrite.

At Grasberg, two distinct phases of intrusions
into a pull apart structure along the axis of the
Yellow Valley Syncline generated the nested coaxial
porphyry orebodies and sulphide rich skarn at the
margins. The Dalam Andesite and the Dalam
Diorite form the first intrusive stage along with
associated volcanics. Grades average around 1.2%
Cu and 0.5 g/t Au. The second intrusive stage, the
Main Grasberg Intrusion, is composed of
porphyritic monzodiorites, forming a quartz-
magnetite dilational stockwork with veinlet
controlled copper-gold mineralisation. This is a

high-grade resource, averaging of 1.5% Cu and 2
g/t Au.

There is also a third intrusive stage, the South
Kali Intrusion, comprised of a final series of dike
like intrusions of various scales. The South Kali
dikes are weakly mineralised internally, although
high grade mineralisation occurs at the contacts
with the Main Grasberg Intrusion.

Freeport began open-pit mining the Grasberg
orebody in 1990. Production is at the 3,310- to
4,285-m elevation level. The first challenge was
access to the deposit + how to bring in the heavy
mining machinery that was needed to mine this
efficiently? The first mine had been the
neighbouring Ertsberg from which the first trial
shipment of copper concentrate was exported in
1972. By the time Grasberg was discovered in
1988, just some 3 km from the Ertsberg, much
larger open-pit mining equipment was available,
and was essential for sound mine economics.

Rainfall averages about 10 mm/day and the pit
can often be enshrouded in cloud. Snow may fall
at Grasberg mine once or twice annually.

Stairways to heaven

Some 6 km south of Ertsberg a cliff of over 600 m
towers above the area where the mill was
constructed. In developing the Ertsberg, Bechtel



overcame this access problem by building an
aerial tramway. A helicopter flew a 2,750 m
nylon rope to a platform at the top of the
cliff. Once secured in position, this was used
to drag up ever-thicker ropes to the top,
until eventually steel cables the diameter of
a man's arm were secured in place. Thus,
the longest aerial tramway of its day, and
one of the steepest, was built. Its two cars
rise 680 m over a horizontal distance of just
1.6 km.

This facility allowed all the mining
equipment, broken down into pieces; to be
hauled up to Ertsberg and 10-t capacity
skips brought the ore down to the
concentrator. But, this was never going to
be an access of sufficient capacity for the
Grasberg mine. The heaviest pieces that
could be slung on the aerial tramway were
15 t, and, for instance, the original Komatsu
900 trucks used at Grasberg weighed over
200 t empty.

Several independent contractors were
asked to quote for a road to be driven from
below the mill at 2,624 m elevation to
access Grasberg. All the estimates came in
at tens of millions of dollars. However, llyas
Hamid, a Freeport employee who had worked on
the original Ertsberg road felt that the job couldbe
done efficiently for a much lower price. He was to
become the HEAT Road Superintendent for this
the Heavy Equipment Access Trail. He viewed the
task in hand from a helicopter and asked for a
bulldozer, mechanics and fuel. He drove his dozer
from the top to the bottom over some days, zig
zagging back and forth. Many times he nearly slid
off the cut, as there was very little soil to prode
the dozer with grip. Nevertheless, he completed
the cut, which allowed others to follow and open
it up into a usable road.

The HEAT road was built for less than $2 million

and is perhaps the most amazing haul road in the
world. It starts at an elevation of about 2,440 m
and traverses for over 11 km up the cliffs below
Grasberg to a height of 4,115 m above sea level.

Some of the grades on this haul road are in excess

of 20-30%. All equipment and light vehicle access
to the Grasberg pit is via this road.

The HEAT road was originally developed to tow

large equipment and crusher sections to the pit
operations and supporting facilities. It was not
originally designed, nor intended, for daily trafi
use due to potential hazards such as rock
overhangs and unstable overburden. With the
recent loss of underground access tunnels to the
Grasberg, a result of DOZ Mine block caving

The HEAT road starts at an elevation of about 2,440
m and traverses for over 11 km up the cliffs below
Grasberg to a height of 4,115 m above sea level
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Some 6 km south of Ertsberg a cliff of over 600 m
towers above the area where the mill was
constructed. This access problem was overcome by
building an aerial tramway

activities, the HEAT road is now the only remaining
access for vehicles to the Grasberg operations.
Thus, it is of strategic importance for current
operations and for the future environmental
closure plan.

Stabilisation or removal of unstable ground was

required at six locations along the HEAT road
in order to improve the road safety and
minimise risks of injury and damage to
personnel and equipment. A geotechnical
assessment of the hazard potentials was
conducted with recommendations included
scaling and securing of loose rock and
unstable overburden with soil nails and screen
mesh membrane. Implementation of these
remedial steps was consistent with Freeports
commitment to provide a safe infrastructure.
Redpath (PT Redpath Indonesia) undertook
the project, with crews experienced in
remedial measures for poor ground.

Redpath work crews were trained and
certified in rope climbing by Freeports
Emergency Response Group. A number of
experienced “high scalers' were recruited for
this dangerous work to provide leadership
and training for the national workforce and
with the goal that the project be completed
safely. Redpath's workforce consisted of ten
Indonesian nationals and two expatriates.

Provision of safe access to work stations
above unstable areas was accomplished with
temporary access trails, ladders and ropes.
Work stations were established and secured

before work crews lowered themselves with
mountaineering equipment while scaling loose
rocks and overburden with equipment that
included hydraulic jacks to free up large rocks. In
some circumstances the unstable ground would
be removed or freed by drilling and blasting.

On completion of the high scaling, each area
was covered with screen mesh secured with 3-4 m
long soil nails. The screen would be secured at the
upper elevation and lowered down the rock face.
The work crew would then lower themselves over



the screen and install soil nails and anchor cables
using manual post drivers and when conditions
required, pneumatic hand held drills.

The biggest ore source

Open-pit operations are expected to continue
through 2015, at which time the Grasberg
underground mining operations are scheduled to
begin. Production is currently at the 3,295- to
4,285-m elevation level and totalled 49 Mt of ore
in 2008 and 57.5 Mt of ore in 2007, which
provided 67% and 75%, respectively, of mill feed
in those years. Remaining mill feed comes from
the DOZ underground mine.

Typically, materials and supplies are brought up
to the pit via the aerial tram. Large equipment is
transported on wheeled lowboys up the HEAT
Road, infrastructure that has proven vital to
transport the type of equipment required to
develop this massive pit.

The pit benches are 15 m high with a 65! face
angle. The pit slope ranges from 34! to 48!,
depending on geotechnical considerations. The
Sandvik blasthole drill fleet and its support were
covered in detalil in the first article in this Grdserg
series (August 2009). The drilling pattern is
typically 10 m x 10 m x 17 m and ANFO is the
explosive. The mining rate is 650-700,000 t/d.

The equipment fleets at PT Freeport are
predominantly Caterpillar but other equipment
manufacturers are used as required. The fleets that
support the mining operations are some of the
worlds largest and continue to grow with the
current underground expansions underway.

The Grasberg open pit shovel fleet consists of
six P&H 2800 electric shovels, four P&H 4100
electric shovels, three Bucyrus 495 electric showel
and four Terex RH200 diesel powered hydraulic
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shovels. A fifth RH200 is under construction and
scheduled for release in the latter part of 2009.1

addition, two RH120 excavators support cleanup
and highwall scaling work.

To avoid crusher down time due to bucket teeth
delays, Freeport has used the Motion Metrics'
Toothmetrics technology to monitor bucket teeth.
The system is currently installed on six shovelscan
there are plans to expand the program. It is a
camera-based missing tooth detection system that
avoids teeth getting into crushers or causing
damage in other ways. When the system detects a
missing tooth, an audible alarm is sounded to alert
the shovel operator and a rugged LCD monitor
allows visual confirmation of the missing tooth

The truck fleet at Grasberg is mainly Caterpillar
but the preferred option for the mega-class truck
has been the Komatsu 930. The production fleet is

Redpath undertook scaling and securing of loose réc
and unstable overburden with soil nails and screen
mesh membrane above theHEATroad

made of 105 Cat 793C trucks, 12 Cat 797B & C
trucks and 49 Komatsu 930 trucks. One more
Komatsu 930 is being added to the fleet in 2010

to round it out to 50. In addition, 22 Cat 777

trucks and 11 Cat 785 trucks are used for various
support roles including mud removal, service trucks
and blast stemming material delivery.

Grasberg is one of Modular Mining Systems'
longest standing customers having used its
products and services since 1991 to manage
equipment movement and allocation. Systems are
installed on a number of trucks, drills, shovels ah
auxiliary machines.

All fleets of equipment are supported by on-site
OEM facilities. These facilities located in the
lowlands provide component and equipment
rebuilds as well as some parts sales. Preferred
supplier agreements are in place that support the
OEMs and enable them to make the investment
necessary for the site facilities.

For example, from the introduction of its first
shovel, P&H only provided onsite technical support
for preventative maintenance, breakdowns and, as
required, assistance with forecasting and planning
for the future requirement of parts. During this
period Freeport was heavily involved in training
local nationals and used its own personnel for the
maintenance of equipment wherever possible.

In 2001, coincidental with the purchase of the
seventh and eighth P&H shovels (two second-hand
2800XPs) Freeport chose to engage P&H to
support these shovels under a tailored MARC
agreement. This agreement subsequently grew to

The powerpack from one of two new O&K RH200
hydraulic shovels being hauled up to the mine



a joint venture MARC encompassing the entire
fleet of electric rope shovels.

This service support operated on site until mid
2005. Then, with the dissolution of the MARC,
P&H continued to support Freeport technically on
the shovels and concurrently developed an onsite
rotating repair program mitigating the risk to
Freeport in having major components off site.
Recently P&H also assumed a technical role to
oversee the overhauls of the P&H fleet and to train
nationals on project management.

The P&H MinePro site team consists of both
expatriates and Indonesians. The former are two
Site Managers (allowing for rotation) and a DC
Motor Technical Expert. The Indonesian team
comprises an Electrical Engineer, Senior Mechanical
Engineer, Mechanical Engineer and Administrative
Assistant.

It is without doubt a tough place to work.

Often the haul roads are shrouded in heavy fog
and the majority of fieldwork is carried out in
continual rain or sleet. The difficult logistics of
operating such a huge open pit at altitude present
challenges not typically seen in more traditional
mines. Freeport continues to strive for any micro
efficiency available, and to this end has looked at
opportunities to modernise and optimise
performance of the P&H shovels through trials of
TripRites and SnubRites and a series of Optima
dippers.

The P&H shovels are also in the process of
undergoing major overhauls in an effort to
increase their fleet availability from around 86%,
up to around 89 to 90%.

Concurrent pushbacks

The Grasberg pit is developed by mining several
pushbacks concurrently. Each pushback is part of a
longer-term development plan to mine the
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deposit. Some pushbacks require years of
overburden removal before exposing ore. The
release schedule for high-grade ore is based on the
removal of overburden just prior to mining the ore.
As one pushback is completed, then a subsequent
pushback has stripped away its overburden to
begin providing ore. The overall schedule of the pi
is designed to maximise the net present value of
the resource.

The two most recently purchased RH200
shovels, powered by twin Cummins diesel engines,
are used in a variety of mining activities due to
their versatility and ease of movement. This
versatility, along with the ability to operate in
smaller and more adverse conditions, make them
ideal for use in the high-grade ore of Grasberg©s
pushback 7 south.

Mine Maintenance completed the assembly of

TowHaul lowboys are widely used to carry large
machines around the pit

the first shovel at the mine last July. The assergbl
was a complicated process that required pre-
assembly in the lowlands, transport to Grasberg
and final assembly and commissioning. It also
involved considerable teamwork between various
work groups to complete the project safely.
aThe transport process of the shovel parts from
the lowlands to Grasberg took about one month,
involving related business units such as KPI
Maintenance, the HEAT Road crew, Material
Handling, and the Mine Crane team. We prepared
an erection area at Toraja Shop and then started
assembling the car body onto the side frame in
May 2009,° explained Freeport General
Superintendent - Loading, Rahman Santalia.
Once the main parts were assembled, the
process continued with assembly of other
components and accessories, such as
superstructure, engine module, hydraulic module,
mono boom, stick arm, and bucket. The
hydraulic shovel action team was assisted by
technicians and mechanics from O&K Balikpapan
and supported by the Mine Crane team. It took
approximately six weeks to complete the overall
installation process,® said Yohozua Ayomi of O&K.
aWe purchased the new hydraulic shovels in
order to replace some of the older electric shovels
and to provide more flexibility. Some of the electc
shovels are past their economic life in addition to
being too big for mining in some areas as the
mine expands into lower depths,® said Freeport
Manager - Loading & Support, Carl Tauran.
On-going improvement programs focus on the
value driver in Freeports operations, the Grasberg
Initial efforts successfully targeted truck and shel
fleet productivity. Initiatives focus on improving



truck and shovel productivities, drilling and
blasting, operator scorecards, site-wide
maintenance, inventory reduction, shift/rosters,
front-line supervisor training, and light vehicle
usage. As the mine achieves productivity
objectives, management is constantly identifying
cost reduction opportunities. One of these is
manpower, focusing on alignment of work
locations, staffing levels and improved training of
new hires/recruits from Freeports training institte
(IM, October 2009).

Training for large machines
Immersive Technologies sold its first unit in
Indonesia to Grasberg in 2001. The company
reports that 2there are currently 19 AES (Advanced
Equipment Simulator) Pro simulators in Indonesia,®
where they are used for 2new operators, but as
companies mature with their simulator usage (and
with specialised training through programs such as
Immersive's TrainerAdvantage!) there is growing
utilisation for refresher or up skilling training ér
experienced operators.®

Grasberg currently has three AES Pro simulators
based at the mine site and in the lowlands
Nemangkawi Training Centre. Immersive notes
high use of simulators at Grasberg, above the
global average. 2New operators at Freeport are
required to log a total 250 hours of machine
operation to be eligible for a job in the mine itséf.
This time is split between operating a real CAT 777
(in the training centre) and the AES Pro simulator.
The training centre currently uses its simulators
primarily for the training and ongoing
development of new apprentices. The AES Pro
simulator at the mine site is predominately used
for improving production via improved cycle time
and response times of both apprentice and
experienced operators.°

In addition to the Immersive simulators, Freeport
added several Caterpillar haul truck simulators,
providing flexibility to train more apprentices and
additional hours to equip operators with a higher
competency level prior to moving to Grasberg
operations.

18 International Mining DECEMBER 2009

OPERATION FOCUS #* Indonesia

In line with its overall aim to increase the
percentage of indigenous Papuans in its workforce,
Freeport is always working to provide training
opportunities for local people operating and
maintaining equipment at the mine * the biggest
private employer in Papua, directly or indirectly
providing jobs for more than 20,000 people.

Its apprenticeship training program is part of a
broader local education and training effort that
has impacted more than 3,300 Papuan Freeport
employees. The Immersive simulators have helped
bring about a dramatic scaling up of the
apprentice training program, by refining Freeport's
apprentice evaluation and induction procedures.

Jack O'Neil, Freeports General Superintendent
of Training explains: @The simulator at the
lowlands facility is used firstly as an entry level
training tool, then for functional testing, and finally
for a series of basic operational, emergency
response and co-ordination exercises. The quality
of trainees arriving up top has improved
significantly.

aThe simulator gives [trainees] a good, basic
understanding of the equipment and also the
operating environment and mine surroundings.
We have a pool of 60 apprentices at the institute
at any one time, which provides a handy buffer for
us in terms of having people in the system and not
just bringing them straight up to site. That initid
groundwork, with the simulator and also two Cat
777 trucks we have available for training purposes,
means we're not waiting six months for them to
get some sort of competence level up when they
get into the operating environment at the mine.

aWe had three clear measurables in mind when
we bought the simulators,® he says. 20ne was a
reduction in metal-to-metal contact and accidents
involving machines; second was higher truck and
shovel productivity; and third was truck availabi.
We have seen improvements in all those areas.°

Information on the move

At the altitude of Grasberg, in one of the most
rainy locations in the world, the work sites are
isolated and present some significant mining

In line with its overall aim to have indigenous
Papuans making up 90% of the 1,200-strong
operational workforce at Grasberg, Freeport is
always working to increase the number of local
people operating and maintaining equipment at the
mine. Here an operator trains on an Immersive
Technologies© simulator

challenges. The weather, the terrain, and the
rudimentary communications infrastructure make
it difficult to conduct daily operations with
efficiency.

For efficient mining several tasks must be
completed in succession by five separate teams.
The land has to be surveyed, the site must be
prepared, and the drills moved into place to
produce the blastholes. After drilling, rock sample
must be analysed, the blast has to be set up, the
explosives loaded, and final preparations must be
made prior to detonation. Once the blast is
successfully completed, heavy machinery is moved
in for ore extraction. To accomplish these tasks,
survey, engineering, drill, and blast teams must
work in concert, with a carefully synchronised set
of interdependent processes. For the sequence of
events to progress, each team has to depend on
other teams to complete their tasks before
subsequent work can begin.

Drilling and blasting encompass a highly co-
ordinated set of processes. Communication and
careful planning are absolutely critical. Freepost'
bottom line is adversely affected if work crews and
$20 million worth of equipment, for some of
which the mine is buying operating hours, sit idle.
Before today’s latest systems there were process+
and communicationtoriented delays, operations
leaders were forced to plan drill and blast projest,
secure machine hours, and co-ordinate work
crews based on guesswork. Without updated
information regarding project status or timely
notification of delays, they were operating and
reacting based on past experience instead of the
latest facts.®

Inclement weather, problems with machinery,
and mining team setbacks also routinely slow the
drill and blast processes. Operations personnel
often did not learn of these circumstances for a
shift or more; therefore, they could not effectivey
react or adjust their sequence of events.

Freeport management wanted to establish a
system for engineering, drill, and blast teams to
quickly report their progress without physically
travelling back and forth between the mining sites.
They also wanted to improve drill and blast
planning, and boost the speed and efficiency with
which they responded to setbacks in the field.

For more than a year, Freeport technology
personnel had been working on a mobile
devicexbased solution to improve the
communication and flow of information among



A Grasberg technician testing
AcuMine©s CSP and two wireless
antennas on a heavy vehicle

the mining teams and operations station. They
faced several obstacles related to wireless
technology and the environment in which the
technology was to operate. Now, the mobile
solution helps ensure the mine gets its drilling ah
blasting right the first time. This has slashed cts
and been positive for all mining operations.

aMicrosoft stepped in and provided a workable
code in the form of application blocks from its
patterns & practices group,® explains Tomy
Indarto, Freeport Operations Applications General
Superintendent. 20nce we began working with
the application blocks, we were able to develop a
working prototype in a month.°

Provided free of charge, the Microsoft patterns
& practices application blocks are reusable source-
code components that help alleviate common
software development challenges. Freeport used
the application blocks to overcome difficulties
related to data recovery, database synchronisation,
mobile communications, Wi-Fi features and
integration with a project server located in the
company's operations station.

aMicrosoft has exceptional mobile software,®
notes Indarto. ®We had some challenges with Wi-
Fi coverage, which are to be expected when
working in remote, mountainous regions, but the
software itself has been solid.°

Freeport deployed 20 Windows Mobile 2003
powered Interme¢ 700 Series mobile computers
to its engineering, drill, and blast teams. The
mobile devices run Microsoft SQL Server€ 2000
Compact Edition and a custom drill and blast task
management software application, which was built
using the Microsoft .NET Compact Framework 1.1.
The mobile devices connect to the project serverb
running Microsoft Project Server 2002bat the
operations station with Wi-Fi technology.

Today, engineering, drill, and blast teams use
the mobile devices to report the progress of their
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tasks in real time. If a task is incomplete, theyan
indicate whether the delay is due to weather,
equipment, or workforce-related issues, or to
some other type of incident. The information is
sent wirelessly to the project server, where it is
automatically disseminated to all other mining
teams and uploaded to the company’s database
serversbusing Web servicesbthat run an
enterprise resource planning (ERP) application.

Freeport mining teams use the mobile devices
to see where other task groups are currently
working. They can also review the status of those
groups' tasks by downloading the latest mine
plans across the Wi-Fi network. So, at any time,
mining teams in the field, mine planners and
senior management can see the status of all tasks
and projects. The mobile drill and blast task
management solution has improved planning and
decision making, streamlined mining operations,
and saved Freeport a considerable amount of
money.

Prior to the introduction of the mobile solution,
mining operations leaders had to allocate a
significant amount of time, energy, and cost
moving work crews and equipment around in
anticipation of project completion. Delays related
to weather, idle equipment, and work stoppages
sometimes occurred regardless of the efforts
invested. With updated task information
frequently submitted to the project server through
mobile devices, Freeport Indonesia personnel can
schedule tasks and adjust mining plans with
greater accuracy and efficiency.

Access to up-to-the-minute information,
improved planning, and efficient problem
resolution has streamlined operations. The time
from drill to blast was reduced by 12%. The
mobile drill and blast task management solution
reduced labour and equipment costs. Through
maturing communications, planning, and

operational processes, savings progressed quickly
toward the targeted $10 million per year.

The Dirill and Blast group is also testing other
technologies such as the Novariant Terralites and
the ARDVARCE automated drilling system. At the
end of 2008, six Novariant Terralites were instatie
to help increase GPS availability in the pit from
65% to a planned 97.5% in order to augment
other technologies and projects.

Flanders Electric's Advanced Rotary Drill Vector
Automated Radio Control (ARDVARC), which is an
automated drill system that allows one-touch
levelling, has remote control capability and allows
for full pattern drilling and path finding, was
installed on three of the 13 production drills at
Grasberg at the end of 2008.

To avoid collisions of large mining vehicles,
Grasberg pit operations is working with Acumine
on a trial program to test the use of the Acumine
Collision Avoidance Safety System (ACASS). As
Acumine’s Olga Sawtell points out, 2not only is
Freeport one of the world's biggest mines but it is
also the most challenging mine for
communications and particularly for our type of
technology because the mine is literally in the
clouds 250 days a year. Freeport needed a
technology that could see through the clouds and
the fog and mist and rain. ACASS can see through
them all up to 300 m and give the operators a
picture of everything around the vehicle 360¢
degrees for 300 m as if it was a clear day, even if
its night.

aFurther the ACASS system intelligence shows
the operators every detail necessary, what exactly
in front or behind, how far away it is, what speed
it is travelling at, also puts the whole operatiorin
context and automatically determines whether
there is a threat or not.° If there is a threat, an
alarm sounds to notify the operator of precisely
what the threat is. .

High scaling at Dispatch Ridge
Dispatch Ridge is located on the south end of the
Grasberg open pit between the pit perimeter and
the GMBL warehouse and shop facilities. The
GMBL is a centralised mine receiving warehouse
located at the top of the tramway beside the
Freeport/Trakindo heavy equipment facility. The
near proximity of the ridge to the Grasberg pit and
workshops prevent it from being mined along with
the pit. As the pit continues to operate and
expand, the south slope has developed unstable
rock sections endangering employees and
equipment and production. The remedial actions
included stabilising and securing the final pit sjoe
from loose and hanging rocks. Once again,
Redpath was contracted to perform the remedial
actions based on prior high scaling experience
from the HEAT stabilisation projects.

An access road was completed to the top



section of Dispatch Ridge. This was accomplished
by experienced Freeport road maintenance crews
using an excavator and dozers. Once the top side
of the ridge had been accessed, Redpath high
scaling crews were mobilised from the HEAT
projects. Secure anchor positions at the crest of
the ridge were established ensuring a safe
termination for climbing ropes. Crews used

Redpath crew engaged in stabilisation work on
Dispatch Ridge

mountaineering equipment to access the vertical
ridge face. Scaling of loose surface material

employed methods adopted on the HEAT project.

This included manual scaling with pry bars and
portable hydraulic jacks.
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Larger, unstable sections were drilled and
blasted. Blastholes were drilled into the large rdes
with the aid of portable pneumatic drills. Grasberg
operation personnel and equipment were
evacuated and areas guarded when these sections
where blasted. The final steps of the ground
stabilisation program included installation of a
Geobrugg wire mesh screen membrane and steel
anchor cables over the unstable and loose
sections. Again, using handheld pneumatic drills,
soil nails and or rock bolts were installed whilehte
crews were suspended and secured from
mountaineering equipment. IM
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For more on the great achievements of
Freeport Indonesia, this series of articles
started in August 2009 and there has been an
article on aspects of this operation published
every month since.

KOPAR

Kopar is a reliable supplier of equipment for the
metallurgical industry with tens of years of experi-
ence. The company is specialized in equipment for
the smelting process of non-ferrous metals such as

copper, nickel, lead and zinc.

Kopar product range includes
Rotary dryers

Steam dryers

PS converters

Anode furnaces

Granulation plants

Drag chain conveyors

Pneumatic conveyors

Rotor and roller crushers

With numerous references all over the world, you can rely on Kopar expertise, reliability and capability.
Contact us whenever you plan to build a new plant or upgrade the existing one. We solve the problem.
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