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extensions into the lower grades. Successive
cave designs better locate perimeter drives with
consideration for future extension options.
Block cave extensions risk incomplete recovery
of Reserves due to the cave arching over to the
older cave. Additionally, the ingress or remnant
cave material rilling across the new footprint can
cause dilution and buttressing of the new cave
back, again limiting vertical propagation.

The sub-level cave method of mining is also
used adjacent to a remnant cave to provide better
control of the material mined than relying on
span and the cave back growing above an
extraction level. The method, however, has a
higher operating cost with multiple development
levels and drill and blast of rings than block
caving.

4 INFRASTRUCTURE

Mine planning initially focuses on resource
recovery and mining methodology. As studies
and expansion projects progress the supporting
infrastructure becomes the design focus for
adding future value. In this section, the critical
infrastructure is discussed and how it impacts
the life of mine planning and mine sequences.

4.1 Ventilation

During E26 cave mining, primary ventilation
entered the mine through the main decline and
the 5.3m diameter haulage shaft and exhausted
through an E26 return air raise. At the start of
E48, a lateral extension to the return airway
system was chosen to increase the mine airflow,
avoiding the geotechnical risk associated with a
vertical shaft extension. Dust was not expected
to cause any major issues in E48 however as the
cave became finer and Northparkes required
additional ventilation to continue to mine safely.
Much of the practical approaches used to reduce
dust are documented in the paper by Vejrazka
and Wylie (2014). E48 ventilation management
eventually required two ventilation raises at E48
allowing for additional intake and exhaust. At
the same time the E26 SLC was operating and
increased  ventilation was focused on
development and mobile equipment in the area.
Soon after raising, the vertical raises
experienced overbreak and concerns on the

viability of the infrastructure. Challenges in
raise stability were managed through lateral
development to above the failure zone and
ventilation upgrade was established for the
mine.

4.2 Underground Primary Crusher

The primary crusher installed at E48 was a
Thyssenkrupp BK160-190 jaw gyratory crusher
fitted with a rock breaker. Ore was fed from the
ROM bin via a plate feeder. The E26L1IN ROM
bin however is an innovative design, with two
opposing tipples direct tipping to the crusher
(Figure 2). The same crusher was installed,
however, albeit with a new top shell and spider
design to suit the proposed direct tip operation
(Cunningham et. Al. 2023). The change to the
top access of the crusher was necessary due to
the infrastructure needing to fit within height
restrictions of existing conveyor tie in points.
This allowed a reduced chamber excavation
which presented a time saving to the project
capital and construction time. The same
Thyssenkrupp crusher was chosen though due to
its excellent size reduction ratio that maximises
mill throughput and ability to share spares with
the other crushers at Northparkes.

Ore is typically quite competent with a Bond
work index of ~23 (Schubert et. al, 2023) and
cave fragmentation predictions are performed
for the block caves and used for extraction level
productivity analysis. This work ensures the
early years of coarser ore with oversize are
manageable to achieve the desired production
rates. Investment in crushers that account for
variability of cave material across domains and
years will likely result in spare capacity during
later years of the operation.

The early years feed from E26L 1N, as with most
block caves, contains coarse material requiring
breakage on the level. An example of
fragmentation across the level is seen in Figure
3 where coarser material occurs in the lower
image draw points corresponding with the more
competent monzonite unit.
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6 OWNERSHIP STRATEGY AND
PLANNING

Northparkes is a joint venture and has
experienced four changes of majority
stakeholder in 30 years of operations.

6.1 Past ownership and strategy.

Northparkes Project commenced as a joint
venture between North Limited with 80%
ownership and the Sumitomo Group 20%
ownership. In 2000 Rio Tinto acquired North
Limited, then in 2013 Rio Tinto sold its 80% to
China Molybdenum (CMOC). In 2023 CMOC
sold their 80% to Evolution Mining.

In 2020 CMOC approved the construction of
E26L1N, an extension to the E26 block cave.
This block cave, close to existing infrastructure,
was brought online in 37 months making it one
of the most economic block caves constructed
(Cunningham et.al. 2023).

6.2 Evolution Mining and future strategy.

Evolution Mining aims to deliver long-term
stakeholder value through safe, low-cost
production in an environmentally and socially
responsible way. Its operations are located in
Australia and Canada. The acquisition of
Northparkes is attractive to Evolution because of
its presence in a Tier 1 jurisdiction, the spatial
proximity to Evolution’s Cowal operations and
the optionality inherent in Northparkes LOM.

6.3 Northparkes Studies

Footprint evaluations, production simulations
and forecasting for block and sub level caves are
performed in-house using Personal Computer
Block Cave (PCBC) and Personal Computer Sub
Level Cave (PCSLC). This process is used to
update the underground ore sources from studies
and mining forecasts which are collated for the
Life of Mine plan and the Annual Reserves and
Resources statement. The updating of ore
sources currently in mining involves re-
forecasting of cave ore and in situ open pit ore,
depletions of mined ore and stockpiles. An
orebody must have passed prefeasibility stage to
be considered for Reserve classification. The
knowledge of each of the Resources and

Reserves and extraction method are more
accurately defined in terms of grade, tonnes,
timing, CAPEX and OPEX during each study
stage. Throughout the study stages financial
evaluations are completed to determine the
optimum ore sequence. This enables
Northparkes to sequence the development of the
mining assets for optimum value. Northparkes
has development approval until 2032.

6.4 Life of mine scheduling with Deswik Blend.

The various mining methods, orebody options
infrastructure rates and constraints allow for
numerous scheduling options. Initially, the ore
bodies were scheduled through increasingly
elaborate Excel spreadsheets. As more scenarios
were desired for testing, the requirements to
report mineralogy from the schedule expanded,
and automation of the schedule became
necessary historical spreadsheets became
increasingly cumbersome. In parallel, the block
cave development task scheduling in Deswik
along with access to new packages for stockpile
management led to the use of Deswik Blend as a
scheduling tool for production and life of mine
plans. Brown et al. (2022) documented this and
the software has been expanded to help create
accurate mining scenarios with appropriate
material handling constraints. The reporting
functions of Deswik allow for schedules to be
created at various time scales, from yearly to
daily, without major, manual rework of data sets.

The first stage of the production plan starts with
the updated individual schedule for ore sources
from surface pits and underground caves.
Deswik Blend combines these ore sources as
they are mined, treating them as individual
stockpiles in the process (Figure 9). The orebody
start times and sequence is focused on next to
optimise value and deliver the strategic
objectives (e.g. cash flow, capital spend etc.).
Scenarios can also test hoisting, crushing, and
processing rates from different infrastructure
constraints. These various rates of material
handling systems and time frames for
construction make the scheduling complex.
Although some manual levelling of tonnages is
required between scenarios, the output of
acceptably accurate grades and mineralogy is
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