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Safe and sustainable production: a deep dive into the GBC Mine’s
extraction level journey
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ABSTRACT

Commencing undercutting operations in September 2018, the Grasberg Block Cave (GBC) mine in
Indonesia is an exemplary model of modern mechanized block cave mining. The block cave
production capacity has rapidly increased to surpass an average of 133,000 tons per day (t/d) within
a significantly brief timeframe. This paper articulates a thorough analysis of the challenges
encountered in the initial mucking phase at the extraction level and the innovative strategies used to
overcome them. The central focus of our discussion revolves around the optimization of the Load-
Haul-Dump (LHD) operator productivity through a concerted emphasis on the personal development
aspect under stringent supervision and operational discipline. Safety enhancements have also been
prioritized through the strategic reduction of operator’s head-cabin interactions. Another key
contributor to record-breaking extraction production performance is the innovative approach to
addressing the secondary breakage sequence, with the aim of maximizing drawpoint availability. By
conducting a thorough analysis, we have extracted valuable lessons and insights, focusing on
methodologies that effectively reduce scheduling disruptions and address production bottlenecks.
This study is positioned to serve as a valuable resource for professionals in the mining industry,
providing strategies that are crucial for achieving optimal performance in block cave mining
operations.

1 BACKGROUND

PT Freeport Indonesia (PTFI) initiated the
development of the Grasberg Block Cave (GBC)
mine in 2004, with a strategic plan to commence
caving operations by 2018. The objective was to
achieve a steady production rate of 130,000 to

and 0.73 g/t gold. This translates to 17 billion
pounds of copper and 14 million ounces of gold
in payable metal, with an annual average
production expected to reach approximately 850
million pounds of copper and 700,000 ounces of
gold upon reaching full production rates.

160,000 t/d of ore by 2025, as outlined by
Brannon et al. (2020). Currently, the Grasberg
Mining District hosts three active underground
mining operations: the GBC mine with a
production target of 130,000-160,000 t/d, the
Deep Mill Level Zone (DMLZ) block cave mine
with an 80,000 t/d target, and the Big Gossan
open stoping operation at a 7,000 t/d production
rate. Notably, the GBC mine is projected to be
the primary source of mill feed, for the next two
decades.

GBC estimated diluted ore reserves are 959
million metric tons at a grade of 0.97% copper

The GBC mine was designed as a fully
mechanized block caving mine using LHDs and
a train haulage. Key components include an 0.8-
meter grizzly opening at the extraction level and
4.1 meter diameter ore passes leading to the train
haulage level, where ore is loaded onto 12-14
trains via loading chutes located in chute
galleries.

The ore handling system is designed to manage
the maximum particle size accommodated by the
63 x 89 inch (1,000 kW) gyratory crusher. The
mine's footprint is divided into five production
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GBC PRODUCTION START UP & RAMP UP
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Mine Numbe.r LHD in LHD Type LHD Bucket Average Tonnes  Tonnes per
Production Levels size (tonnes) per day LHD per day
Diavik (A154S Pipe) 1 Diesel 134 1,000 1,000
Dutoitspan NWC SLC 3 Diesel 7.0 1,200 400
Bultfontein SLC 3 Diesel 7.0 1,350 450
Diavik (A418 Pipe) 1 Diesel 134 2,000 2,000
Mt Wright 3 Diesel 17.8 2,400 800
Koffiefontein 5 Diesel 8.1 2,500 500
Capricorn Copper 2 Diesel 21.0 2,800 1,400
Black Rock (Mt Isa) 2 Diesel 12.5 3,000 1,500
Venetia K02 2 Diesel 21.0 3,300 1,650
Perseverance 5 Diesel 17.5 3,750 750
Subika 2 Diesel 15.0 4,000 2,000
Big Bell 4 Diesel 17.0 4,400 1,100
Mt Lyell 4 Diesel 21.0 7,000 1,750
Northparkes 2 Diesel 17.8 7,000 3,500
Finsch 9 Diesel 10.0 9,000 1,000
Venetia K01 7 Diesel 21.0 11,550 1,650
Carrapateena 5 Diesel 21.0 15,000 3,000
Ridgeway 6 Diesel 17.2 16,500 2,750
Telfer 7 Diesel 21.0 17,500 2,500
Ernest Henry 6 Diesel 21.0 19,500 3,250
Malmberget 14 Diesel and Electric 25.0 42,000 3,000
Kiruna 29 Diesel and Electric 25.0 130,500 4,500
GBC 35 Diesel 10.6 140,241 4,007
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Average Tpd and LHD Productivity
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The third key principle, drawn from lessons
learned, is the value of interdepartmental
collaboration, especially when addressing
operational challenges like hang-ups. Immediate
involvement of all relevant departments upon
detection of an issue is critical for a quick and
coordinated resolution, minimizing the risk of
extended production halts. This collaborative
approach simplifies complex problems by
focusing on the basics: clear communication,
prompt action, and continuous feedback, leading
to an effective and timely resolution.

One view that is generally accepted is that “you
can’t manage what you don’t measure’.
Incremental improvements, although seemingly
minor when viewed in isolation, have
collectively led to a substantial increase in the
GBC mine's daily production rates. A notable
improvement, initiated in mid-2023, involved
reducing the blasting window time for footprint
development, caving, and secondary breakage
from two hours per shift to merely 45 minutes,
immediately recapturing more than an hour per
shift. Additionally, a review of safety protocols
has allowed LHD operators to continue mucking
in unaffected panels, rather than halting
operations during blasting activities.

Further contributing to this efficiency is the
practice of cross-shift mucking, where
secondary breakage crews, upon securing their
areas, operate an LHD to maintain production
until the next shift begins. Complementing this,
the introduction of an auto wash system for
LHDs before daily servicing has replaced the
less efficient manual washing process,
streamlining  maintenance and  reducing
downtime.

6 CONCLUSION

The initiation of caving and production startup
has been achieved successfully in the first three
production blocks. As the footprint expands, the
complexity of the operation also will grow for
planning and executing the increasing scale of
the drawbelling and production activities.

A principal challenge is the ongoing
development and enhancement of production
infrastructure, including managing water inrush

risk, to adapt rapidly to evolving cave fronts
across production blocks. In this dynamic
environment, there will undoubtedly be lessons
learned to be recognized and managed in the
ongoing journey toward operational excellence

to achieve the largest world-class safe
production.
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