Laser Scanning at Saraji Coal Mine

Stephen Hoefler, Mine Surveyor at BMA Saraji Mine, discusses how VULCAN and I-SiTE
have improved operational turnaround and safety

Saraji Mine is a multi-seam strip
open cut mining operation which
produces metallurgical coal for export
markets. Saraji is one of eight coal
mines owned and operated by BHP
Billiton Mitsubishi Alliance (BMA),
and is located on the western edge of
the Bowen Basin coalfields of Central
Queensland, 250 km southwest of
Mackay and 26 km north of Dysart.
The mine extends north-south over a
strike length of 30 km, with an average
width of greater than 4 km.

Saraji Mine produces over 6 million
tonnes of product coal each year. The
high quality and favourable properties
of Saraji’s coal make it an attractive
and highly sought after product for
the export coking markets. Saraji’s
coal is exported to Europe, Africa,
Japan, Asia and the sub continent.

Coal, Geology and Reserves

Saraji has extensive coal reserves and
at current mining rates has enough
minable coal to continue operations
beyond 30 years. The coal seams
at Saraji are contained within the
Permian Moranbah Coal Measures
and are low volatile bituminous in
rank. The principal seams mined are
the P, Harrow Creek Upper, Harrow
Creek Lower, K and Dysart.

Coal is processed by the coal
preparation plant to produce a
consistent high quality product
which meets customer requirements.
All products are wused in the
manufacturing of steel.

On average, ten 9000 tonne trains
haul the coal 213 km to the Hay Point
Coal Shipping Terminal each week.
Hay Point is 38 km south of Mackay
and is owned by BMA. Saraji’s product
coal is stockpiled at the port prior to
loading aboard bulk carriers of up to
200,000 tonne capacity. Since the first
load of coal was railed in November
1974, almost 144 million tonnes of
coal has been sold (as at October
2005).

Mining Operations

Saraji uses traditional strip mining
techniques to progressively uncover
the coal down dip. Each strip is
excavated perpendicular to the dip of
the coal seam. Once the pre-stripping
material is removed, Saraji’s five
electric draglines are used to expose

the K and Dysart seams. The dragline
passes can range up to 50 metres in
depth, with strips up to 65 metres in
width.

Exposed coal is removed wusing
either an O&K RH170 excavator,
LeTourneau 1850 loader or a Cat 994
loader. The mined coal is hauled out
of the pits using Cat 793 coal haulers
and transported to the run of mine
(ROM) hopper or to a ROM stockpile.

Saraji has two pre-stripping fleets,
one based on the P&H 2800XP and
the other on the P&H 4100A. Both
fleets utilise Cat 793C rear dump
trucks to haul the waste to low wall
spoil dump.

Technical Services /
Operational Excellence

Saraji has a very dedicated planning
and operational team of surveyors,
engineers, geologists, mine planners,
schedulers and operational excellence
personnel. The main software used by
this team is VULCAN, a 3D modelling
and mine planning package that has
been developed by Maptek Pty Ltd.
VULCAN has been used at Saraji
since early 2001. In July 2005, Saraji
purchased an I-SiTE 4400 laser
scanner with associated I-SiTE Studio
software. The I-SiTE products are
developed in Adelaide, South Australia
by I-SiTE Pty Limited, a subsidiary of
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Maptek, ensuring compatibility with
the VULCAN software. Since adopting
VULCAN, Saraji has found Maptek to
be very cooperative in manipulating
the VULCAN software to become a
better tool for the Technical Services
department.

The I-SiTE 4400 is easy to operate,
using basic survey instrument setup
techniques. Ithasanin-built motorised
telescope for backsighting, with a red
laser pointer for underground work,
and instrument tilt is automatically
corrected by a built-in digital level
compensator. Scans can be located
automatically in the correct coordinate
system using the hand-held touch
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Aerial View of Saraji’s Coal Wash Plant and Mining Offices, displayed in VULCAN



screen interface. The panoramic
digital colour camera in the I-SiTE
4400 allows simultaneous -capture
of measurement data and 360° high
resolution colour textures which can
be automatically rendered over the
scan.

Applications of Laser Scanning

The laser scanner was purchased
to improve Saraji’s coal reporting
process (R2C, Resource to Customer),
to give a more accurate account of
the coal movements from the pit floor
right through to the customer. Laser
scanning allows Saraji to improve
the accuracy of the position of the
highwall (as opposed to traditional
methods of GPS pickups with offsets).
The scanner is extremely useful in
that it gives an accurate x,y,z position
of the coal interface (the point where
the top of the coal seam intersects
the highwall). This interface can then
be used in dragline designs for the
next strip, and can also be included
in the geological model to improve its
accuracy, as well as in the volume
calculations for that strip.

The general use of the laser scanner
at Saraji is to locate the highwall of
each strip once mining has been
completed. Due to the simplicity and
speed of the laser scanner, not only
are highwalls located, but also the
entire strip is generally captured (low
wall, end walls and highwall, bench
levels, etc), because the difference
between completing a 180 degree scan
(highwall) and a 360 degree scan is
only a couple of minutes. This enables
an enormous amount of data to be
collected in a very short period.

The laser scanner makes field
work a lot safer and quicker, which
is a major advantage in the mining
industry. The safety of the operator is
always the highest priority. With the
view range of the laser scanner being
+-45 degrees, the operator does not
have to set up close to the highwall or
the low wall, minimising exposure to
any increase in risk while completing
the scans.

The advantages don'’t stop there; the
software is very simple to use. Once
the data is collected it is very easily
converted into usable information for
all departments. The coal interface
can be digitised and exported to
VULCAN for the geologists. Along with
highwall crests and low wall crests,
the interface is digitised and passed
on to the engineers. The data collected
on the floor can be added into layers
to complement survey GPS pickups
(or in some cases the scanner data
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is used entirely as the coal pickup).
In addition, the low wall spoil can be
added to current topographical data
to keep the data up to date.

Much of this work has been
performed by aerial photography in
the past. Due to the time delays of
data turnaround (a minimum of three
to four days), some data is irrelevant
by the time it returns. There is no
doubt that for large jobs with hard to
access areas, aerial photography is
still useful, but for smaller jobs the
scanner is supplying adequate data in
a timely manner (a couple of hours).

The scanner has also been used for
stockpile surveys, highwall/low wall
failures, low wall spoil room, geological
features (dykes, faults), equipment
diagnostics (checking dimensions
etc from places usually very hard to
access), and blast profiles (both before
and after blasts). Scanning the blast
profiles allows Saraji to accurately
and quickly get data back on how
effective a cast blast has been, to aid
in future drill and blast designs and
finalisation of dig methodology.

Stockpile scanscollectanastounding
amount of data. The speed of the
machine allows operators to do a 360
scan as a matter of course, to ensure
as much information as possible
is gathered. Saraji’s coal handling
preparation plant was almost entirely
scanned as a by-product of scanning
the crushed and product stockpiles.
The laser scanner will help improve
the output of any department using
it.

Summary

Laser scanning at Saraji has been
embraced by the whole Technical
Services / Operational Excellence
team. Engineers are starting to see
its advantages and are routinely
requesting and using scans more and
more often. Even members of the team
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whose primary task is to analyse data
and statistics are coming out in the
field to see how the scanner is used,
then watching how simple it is to turn
the scanned points into usable data
for strip designs, for example. Such
comments as ‘I cannot believe you can
get so much data so easily’, are made
all the time.

The laser scanner has been a
successful addition to Saraji’s asset
register. It is an easy to use system
which can quickly capture data of such
accuracy to assist both operational
and technical personnel.




