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Australian Institute of Mme Surveyors

Secretary’s Report

I trust all AIMS members and their
families had an enjoyable Christmas
and New Year break, and I would like
to wish you all the best for 1992.

As the newly elected secretary, I
would like to hear from as many of our
members as possible. I can’t help but
feel that a lot of members must have
opinions, suggestions or ideas on how
AIMS is running at the moment and
where it should be heading in the fu-
ture. Maybe some feedback on the Bris-
bane Seminar would be beneficial to
those planning this year’s seminar. Per-
sonally I thought the Brisbane seminar
was a great success, and a lot of the
credit for this should go to our immedi-
ate past secretary / treasurer Greg
Frankish, who put in a lot of time and
effort to ensure it did run smoothly.

QOur journal’s editor would be more
than happy to hear from members with
articles or photographs they would like

to see included in future editions of the
journal. The sky is the limit in this re-
gard. Any piece of local news may be
suitable for publication. I would urge
members to investigate their local
newspaper libraries as these are often a
source of articles concerning mining in
local communities. Someone has sug-
gested that a regular ‘AIMS Member
Profile’ column would be an interest-
ing addition to the journal. So if you
know of or work with an AIMS mem-
ber who is interesting, unique, famous
or infamous, don’t keep him all to y our-
self, put pen to paper and let us all
know about him.

In a nutshell, I urge you all to play an
active part in your institute and your
journal. Our institute can only grow
and improve if this effort is forthcom-
ing.

Best Wishes,

Steven Wilks

.~ D
AIMS
Office Bearers

President Hugh Taylor

Vice President K .Anderson

Secretary S. Wilks

Treasurer B. Rogers

Committee M. Tangredi (NSW)
R. Smith (NT)
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G. Turner (WA)
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All administrative, advertising and
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Call for Papers
See Page 14 for

details

This photograph, of James R. At-
kinson (and his staff) at an Ipswich
coal mine, has been dated at 1893
by arelative.

James Atkinson was a well known
Land and Mining Surveyor in Queens-
land. He was bom in Tasmania, quali-
fied as a surveyor and moved to
Ipswich in 1859. He was an avid sports-
man and excelled in cricket, rowing
and rifle shooting. He died in Septem-
ber 1919.

Photo courtesy of the Museum of

Lands, Mapping and Surveying.
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PRESIDENT'S REPORT

I am pleased to report that our 1992
Seminar Committee is hard at work put-
ting together what I am sure will be an-
other excellent seminar. The venue
sounds terrific and I urge all members
and non-members to please keep the
seminar date spare so that they can at-
tend. From my experiences at all the
previous AIMS Seminars can assure
you that, with the gathering together of
so mary mine surveyors and associated
industries personnel, the exchange of
information, association and technical
updating is extremely worthwhile.

One of the great successes over the
past few years has been Network Mar-
keting. Network Marketing simply in-
volves people spreading the word
about a particular product and then
those people spreading the word and so
on. The end result is that all these peo-
ple benefit and those that put in a little
extra effort benefit greatly.

I believe that AIMS is a product that
is already network marketed to a de-
gree but, as with any other network
market, the system falls down once
people stop spreading the word. There
are a lot of mine survey ors currently

working at mines that are not members
or have not been informed or fully in-
formed of the existence and benefits of
AIMS. Therefore I urge all Mine Sur-
veyors to spread the word and recom-
mend to others that they join as the
experience and friendships developed
are really worthwhile.

I'hope to see you at the 1992 Seminar.

Your Institute office requires a com-
puter and a photo copier. If you or
your mine have either or both of
these items to donate, lend or sell

Wanted — Wanted

cheaply contact —

Joe Blakey

Phone (07) 379 4533
Fax (07) 278 1181.

The AIMS
Seminar 1991

The 1991 Seminar held at the Bris-
bane Travelodge last September was
the usual success. There were about 70
registered attendees and an excellent
Trade Display.

After having difficulty getting any
Branch to host the Conference, the Ips-
wich Branch bravely decided at a late
stage to hold it in Brisbane. Arrange-
ments were quickly organised and got
under way. It was decided that papers
should be of a practical nature involv-
ing the work-a-day life of mines. Ac-
cordingly it was noticed that average
attendances at the papers was higher
than usual.

The Annual D.nner was well attended
with about 50 people who heard an in-
teresting talk from John Connelly, Se-
lector and Coach of the Australian
Rugby Union side.

The Annual meeting was held as
usual, with an interesting proposal
from Joe Blakey. For a small considera-
tion,he was prepared to handle the day
to day running of the Institute and pub-
lish the Journal regularly. This required
the meeting to be adjourned and mem-
bers to consider the matter. On recon-
vening the idea was accepted. The
Journal is now being issued regularly
and the affairs of the Institute are being
put into a businesslike order.

After the party was over and all had
gone home, the Treasurer did the final
wash-up of the accounts and a small
but very welcome profit was made. #

PHM

PHM| QUEENSLAND P.0. Box 179, Morningsule, Qid 4170
Phone: (07) 899 2944
Facsimile: (07) 899 1814
SEN Ty,
A CalCom
o NHTECH INC. e Commane <9 -EII\P\.PK\?' -,‘?A Lockheed CompaFn:

QUEENSLAND

For all your Surveying requirements

— Total Stations — Data Recorders — Theodolites — Levels — Lasers — GPS Receivers — Computers
— Printers — Plotters — HP Calculators — Surveying Accessories —

— SALES — HIRE — SERVICE —

310 Wynnum Road, Norman Park, Qid 4170
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News Letter from

The Institute of Engineering and Mining Surveyors.

On the national scene, the main activi-
ties have been directed towards affili-
ation and amalgamation discussions
with The Institute of Surveyors Austra-
lia. A statement of affiliation was is-
sued in June and as a result observers
are being exchanged at Division Meet-
ings across Australia. A joint working
party of four has been involved in amal-
gamation discussions, trying to develop
a basic agreement as to ‘conditions’.
Although the JWP activities are sup-
posed to be conducted in secret (from
rank and file) sufficient information is
being leaked to indicate that there are
serious differences of opinion as to
membership qualifications. Perhaps the
‘Powers’ should discover the real
meaning of amalgamation.

Planning is continuing for the holding
of the ISM Presidium in Western Aus-
tralia. The WA Division has taken on
the task of organising this international
mining event. Several national and divi-
sional representatives attended the
1991 Presidium in the USA to obtain
information on format, organisation, re-
quirements and costs. Costs have
‘blown out’ from an original $100,000
to $250,000. A levy of $10 per member

per year has been made in order to pro-
vide funds.

The National Journal Surveying Aus-
tralia continues to maintain its high
profile within the profession.

On the Queensland Division scene
there has been much more activity.
Since early 1991 we have been in-
volved in serious and detailed discus-
sions with the Surveyors Board
directed towards the Registration of En-
gineering Surveyors. At this time these
talks have developed a discussion pa-
per containing conditions and qualifica-
tions for registration. The paper is with
the Minister for Lands awaiting his ap-
proval for release to members. Special
meetings of groups and the Division
will be held to consider these terms.

In 1991, the Division introduced its
own certification scheme and will now
access the abilities and knowledge of
practising engineering surveyors.

“This Division is co-hosting, with the
Queensland Division of ISA, the Joint
Surveyors Congress to be held in
Cairns in May 1992. A hard working
core of members of both organisations
have completed planning and is busy

with the final trimmings to ensure its
success. Amalgamation is sure to be a
major topic at the meeting, both formal
and informal.

The University of South Queensland
(formerly DDIAE) has a proposal in
hand to introduce a three year Bachelor
of Technology Course in Surveying,
commencing in 1993. Atthe same time
the Associate Diploma Course is being
revived. The proposed Bachelor of
Technology Course appears to be a
straight combination of the Associate
Diploma and the bridging course and
apparently will still lead to entry into
the final year of the degree course at
the QUT.

Membership of the Queensland Divi-
sion continues to increase steadily. We
have now passer | that magic number of
250, which allows us two councillors
at the National level.

IEMSQ conducts its business from
its Head Quarters at
1/45 Denham Street, Annerley, 4103.
Phone No. (07) 391 7851.

Contact can be made day or night
with Des Simmonds (07) 379 1347.

The University College of Southemn
Queensland (formerly the Darling
Downs Institute of Advanced Educa-
tion) achieved full university status on
1 January 1992 by becoming the Uni-
versity of Southemn Queensland. The
University is also celebrating its Silver
Jubilee after 25 years of providing edu-
cational services.

The increased demand for full-time
tertiary places is evident from the fact
that the TE score cut-off for the inter-

nal Associate Diploma course rose to
780 this year, above the advertised TE
score of 745 for the first time. There is
growing demand for the Bridging
course evidenced by 26 applicants
from four states for the 15 places. The
enrolment statistics as a 8 February
1992 are shown in the table.

Richard Statham joined the surveying
staff at the beginning of February, a
welcome addition in what is obviously
going to be a busy year. Richardis a

UNIVERSITY OF SOUTHERN QUEENSLAND

graduate of the BAppSc (Surveying)
and Survey Practices course and aLi-
censed Surveyor. He has retumned to
Toowoomba after working in the
United Kingdom for 18 months.

For further information contact:
DAVID DOWLING

Head of Programme (Surveying)
Telephone (076-312514)

Fax 076-312526

1992 PROVISIONAL ENROLMENT STATISTICS

QTAC TE TARGET OFFERS ACCEPTED | CONTINUING
FIRST CUT-OFF QUOTA MADE 8/2/92 STUDENTS
PREF 17/2/92
ASSOCIATE DIPLOMA (FULL-TIME) 25 780 22 30 21 32
ASSOCIATE DIPLOMA (PART-TIME) 48 700 48 49 36 81
DIRECT
APPLIC.
BRIDGING COURSE 26 N/A 15 18 13 17
70 130
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The Practical Uses of GPS
for Mine Surveying

by T.J.McCall, Dynamic Satellite Surveys, Sept 1991

What is GPS?

NAVSTAR (NAVigation Satellite Time and Ranging)
satellites

GPS provides:

o All weather operation

o High precision

o 24 hour operation

o World wide availability
Special Characteristics include:

o Relatively high position accuracies from tens of metres
to the millimetre level (relative)

o Available to users anywhere on the globe, in the air, on
the ground, or at sea

o Relatively low cost systems, with no charge for daily
use.

The Global Positioning system is, in the first instance, a mili-
tary navigation system designed, financed, deployed and con-
trolled by the US Department of Defence. The civilian uses
of GPS are a fortunate offshoot of the military program, but
remain subject to the DoD maintenance of the system.
How does it works?
The GPS consists of these three segments:

o Space Segment

o Control Segment

o User Segment
Space Segment:

o Satellites

o Total System — 21 satellites plus 3 spares

o Orbits at 20200km

o At least four visible at any time

Currently —

o 16 operational satellites

o Next launch October 91

o Fully operational 93-94
Control Segment:

o Uploads new navigation messages

o Manoeuvres satellite into position
User Segment:

o The receivers on the ground operating in any mode;
eg. point positioning, differential mode

o We have no control over system (passive system)

Types of GPS Measurements
Point Positioning:

a 1 Receiver

o Also called Pseudo Range Solution

o Requires 4 satellites for latitude, longitude and height
o 3 satellites if height is not required (ie, at sea)

o Measures time taken for satellite signal to reach the
receiver (time taken x speed of light = distance)

o Measures to 4 satellites to give 4 distances
o Four equations, four unknowns (time is unknown)
o Satellite Geometry (DOP’s) affects (severe)

o Accuracy without S/A - 10m (DOP’s 5) with S/A -
300m

o Instant position fix
o Cost about $2000-5000 / unit and decreasing rapidly

Dilutions of Precision (DOP) — This gives the user some
idea of how the satellite geometry will affect his position,
however it is a mathematically derived function, and does
not take into account the effects on the signal at the time (ie.
ionosphere, troposphere, interference). CDOP, PDOP,
VDOP etc.

Note: Selective Availability

S/A is a way the military can downgrade the accuracy of
GPS. The clock signal is altered, and ephemeris data modi-
fied to lower accuracy (to 300m).

S/A was putin place from May to August 1990, until Kuwait
was invaded. Since the end of the Gulf War, it has been
placed on at certain times without warning,.

The latest information we have from Lt.Col. Jules McNeff
(DoD) is that Selective Availability will be on intermittently.

Point Positioning may be very inaccurate under these circum-
stances.
Corrected Pseudo Range
Single base:
o Base on point of known position, remote on unknown
o Base transmits corrections by radio link
o Satellite geometry affects (moderate)
o Accuracy without S/A — 2-5m (over 0-10km)
o Instant, but better with about 2 minutes of data

o Requires two receivers @ $500( each = $10000 plus a
radio link @ $5000 — Total $15000

Double Base Differential Pseudo Range:
o Two bases on known points, one remote on unknown
o Post process for best results
o Satellite Geometry affects (moderate)
o Accuracy without S/A — 0.7 to 2m, height is good
o Requires about 2 minutes per point
o Cost— 3 @ $5000 = $15000 plus computer

o Better to use geodetic receivers, so 3@ $45000 plus
computer

o DSS method ,
... continued over page
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a Requires very clear signal (no obstruction, and clean
ionosphere)

o Very intense computer post processing
a Not yet fully developed

Reference Systems
Coordinates:

o Satellites work on WGS 84 spheroid which is a
mathematical surface

Geodetic Positioning
Static Method:

o One receiver on base, one on unknown

o Both receivers track and record messages at the same o Coordinates (Australian Map Grid) relate to the
time ie. every 20 seconds Australian National Spheroid (mathematical)
a The data is then differenced to obtain phase shift, o Satellite data must be transformed to give USEFUL
resulting in millimetre accuracy values. Transformation is from mathematical to
o Single frequency — 10mm +/- 2 parts per million mathematical
(up to 25km) o DSS can transform to any datum ie: Clarke 1858 yards,
o Dual frequency — IOmm +/- 1 ppm (up to 1000km) Lambert single parallel (Indian Yards), AMG, TM
o Observing time 25 to 60 minutes Heights:
o Post process, and least squares adjustment o GPS heights relate to a mathematical surface, whereas
o Satellite Geometry affects (minor) nﬁnal l(gfe]s. d(SAHD), or elevations relate to a physical
surface i
o S/A affects |Omm +/- 4ppm (single frequency) ©° ) ) .
) o The transformation between these two is an approxi-
o Cost —2@ $_40000 = $80000 Single Frequency, mate only, therefore although the GPS may be very ac-
2@ $50000 = $100000 Dual Frequency curate the final levels (AHD) have lost much of this
o Best to work with 3 units, so $120000 or $150000 plus o By development of specific software, DSS can achieve
computer around third order levels

Pseudo Kinematic:
1 Legal Aspects

o Similar in principle to Stafic As the control of GPS is by the military, and for strategic rea-

o Observe 6 m?nutes on one site, then move to next: sons they may have cause to tamper with the system at any
Obser\_/e 6 mins here, then move ... anq soon:Retumnto  ¢jme guarantees of any real time GPS can not be given. Point
each site and observe for a further 6 minutes after 1 positions may be grossly in error (<300m), without the user
hour from original occupation being aware.

o Smooths results as if one hour of static obs For this and other technical reasons, DSS avoids performing

o Post process any work with a single receiver, and acting upon results with-

out first contacting GPSIC in the USA.

Any person running a base station, transmitting corrections,
especially to shipping, could not give a guarantee of the re-

o Satellite Geometry Affects (minor)

o Observing time 6 + 6 minutes: DSS achieves 5 stations
in 2 hours (2 receivers)

sult,

o Accuracy similar to static . .

o Limited to 30km GPS in Practice
Production depends on:

o Costs are same as static .
o Distance between sites

o Drive / walk / helicopter / sail times between points
o Accuracy required

Kinematic:
o Start with antenna swap to establish base length
o Move off, but must keep lock on satellites at all times,

therefore not trees or other obstructions between points o Site selection
o In practice requires at least 5 satellites Occupation time per station depends on:
o Post process o Accuracy required
o Satellite Geometry affects (major) o Tree cover
o Selective Availability affects o Satellite geometry
o Observing time 30 - 120 seconds per point DSS achieves between 4 and 20 points per day with a one
man party, to first order accuracy!

o Best to re-occupy points
o Limited to 10km
o Costs same as static
Rapid Static:
o Setup for 5-10 minutes on each site

Site Selection:
o If possible, clear to 15°, from the horizon
a Not near power lines
o Definitely not near chain mesh fences (reflection)
o Accessible by vehicle if possible
o Not under trees
o Place a Permanent Mark, and witness post

o Only requires one occupation (unlike pseudo kinematic)
o Can be fully obstructed between sites (unlike kinematic)
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However, if a site fails all these criteria, we can probably still
observe, but at a slower production rate (eg. rainforest).
Survey Applications of GPS in Mining
Survey Control:
— Mine control:
o_Complete control
o Densify existing control
o Find errors in existing networks and transform
—GIS:

o Control cadastral comers accurately, then overlay the
mine control workings

— Photogrammetry:

o Ground control
o Airborne GPS (photo centres)

Cadastral (subject to DRI approval):
o For longer lines
o Inaccessible areas, limited sight
o Traversing — bearing control
o Provide closure

Exploration Surveys:
o Borehole location
o Oil well location
o Structure location (point positioning)
Investigation Surveys:
o System is environmentally friendly and requires no
clearing between points
Deformation Monitoring:
o Can detect small movements from a remote location

o Measurement of vertical movement is very accurate as
we are looking for amovement, rather than an absolute
AHD level

Sacred Site Location:

p Requires no disturbance
Other:

o Location of any remote feature

Conclusion

GPS is a surveying tool which, when used correctly, can pro-
vide exceptional accuracy. On the other end of the scale, it
can produce almost instant results of lesser accuracy .

The applications of GPS in mine surveying are many and var-
ied, including highly accurate control, borehole positions, sa-
cred site locations, photogrammetric ground control,
deforration monitoring and cadastral control.

The use of hand held receivers is probably more applicable
to the geologist’s work (+/- 300m), while differential GPS is
valuable to the mine surveyor. #

DYNAMIC
SATELLITE
SURVEYS
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Dynamic Gravity Surveys
Complete Seismic Surveys
Well Control Surveys
Transmission and Pipeline Surveys
Control of Aerial Photography

and Landsat Data

Contact

Bill Hedditch
Telephone (08) 338 2855
Facsimile (08) 379 5809

71 Ferguson Avenue
Myrtle Bank 5064
or
Tim McCall
Telephone(079) 39 7041
Facsimile (079) 39 7042
PO Box 713

Yeppoon 4703




Of course you realise that a one-man system offers many bene-
fits. But you can’t imagine how impressive they are until you’ve
tried it for y ourself.

If you want to work alone, you can — at any time of the day or
night. You can do all your surveying from the point and check all
the details at the same time. Both collecting details and setting
out can be done at least as fast as with conventional methods.
Andyou get all the software and memory capacity you need.

Talk about efficiency and lower costs! Yet you may still feel
that the major benefit is the greater confidence you will have in
your results.

If you want to work conventionally, you can use the system as
an ‘ordinary’ servo-driven total station. (Except that its capacity
is far greater than all other measuring systems on the market to-
day!)

In short, Geodimeter System 4000 is more effective, with

Biuu tprtnd, Techaie

[ Seppisrt Gewdfintenr Goatronics AB

lower costs, and greater reliability and flexibility than you’ve
ever enjoyed before. Try it yourself, and you’ll see.

Geodimeter System 4000

Intelligence where it belongs!

Yes, please, | want to try Geodimeter System 4000!

Please let me know when you can give me a

demonstration of Geodimeter System 4000. O'\JE- MAN
Please send me more information. W
Name:
Company:
Adderss:

Contact your nearest Geodimeter sales office for a demonstration or more information.

New South Wales/ACT
Precision Instrument Co.

PO Box 180, Willoughby NSW 2068
Tel: (02) 958 2866 Fax (02) 958 6998
Contact: Robin Douglass

Geodimeter’

Queensland

Herga Instruments Pty Ltd
Tel: (07) 852 1245 Fax: (07) 252 1275
Contact: Paul Bright or Laurie Watson

Victoria, Tasmania, South Australia
On Line Surveying Equipment Pty Ltd

Tel: (03) 597 0711 Fax: (03) 598 4323
Contact: Colin Plumb

Western Australia

Haefeli-Lysnar Survey Equipment Pty Ltd
Tel: (09) 242 4444 Fax: (09) 242 5544
Contact: Richard Lysnar

HEAD OFFICE: Geodimeter of Australia Pty Ltd, PO Box 223 Brookvale NSW 2100 Tel: (02) 938 2333 Fax: (02) 905 5518 Contact:David Morrow
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Two innovative mining methods and a world-first mining technique are set to extend surface mining life and
improve cost competitiveness at Oaky Creek Coal (OCC).

The first is auger mining. A system
proven over 30 years, particularly in
the USA, auger mining has had limited
application previously in Australia in-
cluding trials at German Creek and Cal-
lide in Queensland.

OCC open cut mine manager Ron
Willis says that in the current eco-
nomic climate it is necessary to extract
every possible tonne of coal by the low-
est cost methods. Auger drilling ac-
cesses coal not available economically
by dragline or underground mining. It
allows the recovery of coal where the
seam is too far below the surface for
economic reach by dragline or too thin
for economic underground mining, Mr
Willis says. Seam thickness in the
OCC’s Aquila A7 pitis 1.5 metres and
in Talagai pit it is 12 metres.

The auger drill cuts circular holes into
the highwall and end wall of a pre-
viously developed open cut pit, extract-
ing the coal as it drills deeper. Depth of
the auger holes at OCC began at 45 to
50 metres in A7 and progressed to 85
metres.

The auger was moved to Talagai in
January where it has achieved penetra-
tion to 120 metres. It has broken a US
record by 300 tonnes, extracting 1500
tonnes in a 12 hour shift. It is averag-
ing 500 tonnes per shift. Two-shift
auger mining began this month.

OCC is trialing auger mining over six
months during which 200 000 tonnes
will be extracted. OCC general fore-
man-mining Tim Forbes says a major
pre-requisite is highwall stability
which requires extra planning when
blasting.

Extracted coal is stockpiled in the pit
and moved by truck and shovel opera-
tion to the run-of-mine stockpile.

After the initial use of the auger, Mr
Forbes declared his surprise that the
Australian mining industry had waited
30 years to use the technology.

‘Its simplicity is so attractive. With
dragline mining substantial amounts of
coal are out of reach of the bucket. A
truck and shovel pre-strip operation
can give the draglines added depth but
that is four times more expensive to
complete than straightforward dragline
operation.’

Mr Willis estimates there is up to 200

000 tonnes of coal in the pitend walls
at Oaky Creek which would not be

Auger Mining — Oaky Creek

available without auger mining.

In April OCC open cut mining will
move another big step ahead, Mr Willis
says. The new Addington remote-con-
trol continuous mining system will be
introduced for the first time in Austra-
lia. This will extend mining 300 metres
into the seam from the highwall. ‘Effec-
tively Addington is the application of
underground mining methods to above
ground operations. It was introduced in
the US only in late 1990,” Mr Willis
says.

While auger mining has a potential
for extracting 300 000 tonnes of coal a
year the Addington system is capable
of one million tonnes. For 12 months
the Addington machinery will be

operated under contract by the own-
ers, American International Mining
Corporation. OCC will monitor results
closely and work with the Qld Depart-
ment of Resource Industries to ensure
compliance with local mining require-
ments for safety and other factors. ‘At
the end of 12 months OCC may pur-
chase the $8 million machine,” Mr Wil-
lis says.

New mining method

OCC’s third innovative move in the
drive to extract previously uneconomic
reserves from open cut sites will be a
world first — a new MIM-developed
mining method. OCC has been granted
$100 000 from the National Energy Re-
search Development and Demonstra-
tion Council (NERDDC) for a study of
‘trench mining’. OCC is adding $80

000 for this research program which
will be carried out alongside and con-
currently with the auger and Addington
mining in Talagai pit.

MIM believes trench mining has the
potential to maximise highwall reserve
recovery with high marginal productiv-
ity and relatively low operating costs
for the benefit of mining throughout
Australia. MIM’s application for the
NERDDC grant was supported by
BHP-Utah and Callide Coalfields
which are also trialing highwall mining
methods. In its submission MIM said
the fact that highwall augering was tak-
ing place at OCC provided an ideal
laboratory for the collection of geotech-
nical data and monitoring of pillar load-
ing and deformation. Trench mining
involves the cutting by dragline of
tench boxcuts at roughly 250 metre in-
tervals either down dip of or perpen-
dicular to the open cut final highwall.
This enables auger access to seams
which are eithei too deep or too thin
for economic extraction by conven-
tional means. Auger extraction depths
of approximately 120 metres each side
of a tench ensure recovery of the seam
between the 250 metre spaced
trenches. Greater penetration of up to
250 metres with the Addington system
will enable trench spacing to be in-
creased to 500 metres.

Chief mining engineer Daryl McKay
said the research would be undertaken
in an area which was ‘economically

...continued on page 10
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MIM contracts CSIRO for Coalbed Methane Development

MIM Holdings Limited has contracted the CSIRO to research the development of coalbed methane gas as a
new energy source in central Queensland.

The research program is the first
stage of a possible multi-faceted devel-
opment of a vast gas resource. This
could include such prospective develop-
ments as gas-fired power stations from
1995 onwards, the sale of gas into the
pipeline network serving southem and
central Queensland and ultimately the
production and export of methanol and
methanol-based products.

Realisation of the developments de-
pends on the results of the technical re-
search and the subsequent feasibility
studies.

There is more gas locked within the
coal seams of Eastern Australia than is
contained in the conventional offshore
reserves of Australia’s North-West
Shelf, however it is technically difficult
to release.

The MIM/CSIRO three-year research
program is studying the factors control-
ling commercial production of gas
from coal seams and will drill experi-
mental wells to demonstrate the poten-
tial of this new energy resource for
Australia.

Successful development of the coal
bed gas reserves could provide a vital
supplement to Australia’s gas re-
sources into the 21st century. In the
United States, about 8% of total natural
gas production now comes from coal
seams.

The CSIRO project team is led by Ms
D’Arcy Homer who worked for the

Gas Research Institute on coalbed
methane production in many of the
United States coal basins.

MIM has formed a coalbed methane
business unit team, led by Dr Geoffrey
Oldroyd, to pursue commercial devel-
opment of this important economic re-
source. MIM is considering the
feasibility of involving the public and
private sectors in the building of an in-
itial 100 megawatt on site, using the
gas from perhaps 200 gas wells. If suc-
cessful, larger plants may follow. .

While coalbed methane gas wells
characteristically have long lives, they
have relatively low production rates.
Power stations could supply electricity
to be sold to the Queensland Electricity
Commission.

The Wallumbilla-Gladstone State gas
pipeline runs through the southermmost
of two ATPs held by MIM in the
Bowen Basin. This provides the oppor-
tunity, if research is successful, to sup-
ply the coalbed methane gas directly to
southern and central Queensland con-
sumers.

The gas is a clean fuel offering con-
siderable environmental and energy ef-
ficiency benefits. If the technical
difficulties of recovery can be over-
come, it could provide an economical
addition to Australia’s self-sufficiency
in energy.

MIM has also joined with an Austra-
lian subsidiary of the Mitsubishi Gas

—

complete’ by dragline standards. It will
be managed by OCC Technical Serv-
ices personnel working with consult-
ants Graeme Boyd and Associates of
Brisbane. The main supervisor for
MIM will be Lasse Petersen who will
initiate the program of geotechnical re-
search by developing the work sched-
ule with Graeme Boyd.

Other participants in and consultants
to the research program include the
CSIRO which will conduct materials
testing required for developing mathe-
matical relationships on deformation
and creep of coal. CSIRO will also
help install stress and displacement de-
vices to monitor planned auger mining,

Research into smooth wall blasting

and blast monitoring will be conducted
at the Julius Krutschnitt Mineral Re-
search Centre, the research facility of
the Mining and Metallurgical Depart-
ment of the University of Queensland
in Brisbane.

Brisbane geotechnical consultants
Coffey and Partners will measure com-
pression and shear wave velocities by
up-hole methods to determine the dy-
namic elastic properties of the vertical
sequence.

Willis says recoverable reserves from
final highwalls at Oaky Creek, assum-
ing 100 metres penetration and 60% re-
covery by auger mining, are estimated
at 2.4 million tonnes. This would rise
to 5.2 million tonnes with penetrations
of 250 metres which would require
more advanced mining technology, pos-
sibly using the Addington system. #

Chemical Company MGC) in a third,
large ATP in the north of the Bowen
Basin.

MGC, a leading Japanese petrochemi-
cal company with a substantial share of
the Japanese methanol market, and
MIM are researching the viability of
supplying coalbed methane gas to a
possible methanol plant. #

~
NEW DEVELOPMENTS

HERG A announce the new Geodime-
ter System 500.

Improvements on the system 400 in-
clude:-

o Internal memory capacity of 5,000
points.

e Power down facility and other power
consumption modifications to sup-
port Geodimeter’s claim of a full
days work with two ‘on board’ batter-
ies.

o Full two-way RS232 communication
built in.

o All Systems 500 instruments can be
upgraded anytime with currently
available memory and software op-
tions without hardware modifications.

o Instrument weight reduced 0.5kg.

o Remote positioning unit may be used
so that code changes may be made
from the prism end.

WILD announce the new System 200.

Wild GPS System 200 is another ex-
citing new product. It is designed for
speed, accuracy and efficiency. It uses
the new SK1, a highly automated post
processing software, runs under Mi-
crosoft Windows, today s most popular
user environment.

The System 200 is for the entire spec-
trum of survey work, from short range
cadastral, detail and engineering sur-
veys to long ran e National Networks.

AIR SEARCH Pty Ltd, a company op-
erating for some ten years, are now con-
centrating on mining activity in
Queensland from their Springwood of-
fice. With an aircraft operating out of
Brisbane, experience in stockpiles,
opencut volumes, mapping, exploration
work and exciting new things in the
pipeline, they can be contacted at 31
Walland Street, Springwood, QId 4127.
Telephone (07) 209 3433 or Fax (07)

808 3457. J
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The Gordonstone Mine which is currently being constructed near Emerald, Central Queensland is on target
for completion late 1992. The mine will be the largest underground coal mine in Australia once full produc-
tion of 4.2 million saleable tonnes per annum is reached.

Ownership

The ownership of the mine is a co--
venture between ARCO Coal Australia
Inc (80%), Mitsui Gordonstone Invest-
ment Pty. Ltd. (15%) and Lend Lease
Resources Pty. Ltd. (5%). The Opera-
tor is Gordonstone Coal Management
Pty.Ltd which is a wholly owned sub-
sidiary of ARCO Coal Australia Inc.

History

The Authority to Prospect was issued
in March 1982 with the Mining Lease
covering an area of 5840 hectares. In
situ reserves are assessed at 900 mil-
lion tonnes with 200 million tonnes on
the mining lease itself.

Construction of the $500 million
mine started in August 1990 and will
be completed by the end of 1992, In
December 1992 the first train of proc-
essed product coal will be railed to
Gladstone for shipping to customers.

The Mine

Gordonstone Mine, which is situated
in the rich Bowen Basin coalfields of
Central Queensland, is ideal for under-
ground mining as the lease has few
faults, a seam thickness of 3 metres
and very little methane gas.

The mine will have state of the art

longwall mining equipment targeted to
produce 13,650 tonnes of coal per day.
The workforce will be approximately
400 employees and the annual saleable
tonnage of the mine will be 4.2 million
tonnes per annum.

Continuous miners will be extracting
coal from September 1991 and the first
longwall will be commissioned in De-
cember 1992. The second longwall is
expected to start production late 1993.

Raw coal will be delivered to the sur-
face by a drift conveyor at a rate of up
to 5,000 tonnes per hour. This coal will
then be discharged into a 1,000 tonne
capacity surge bin.

The coal will then be transferred to
the raw coal stockpile which will have
a capacity for 80,000 tonnes of raw
coal.

After the raw coal is processed in the
preparation plant, the coking and steam
coal products are conveyed to two
stockpiles each with a capacity of
150,000 tonnes. Coal quality will be
monitored continuously by on-line ash
analysers.

Coal is then loaded into the rail wag-
ons for delivery to the port of Glad-
stone, a distance of 365 kms, where it
will be shipped to our customers. Mar-

keting arrangements have been secured
with European and Japanese Steel
Mills.

At full capacity the mine will produce
3 million tonnes of metallurgical coal
and 1.2 million tonnes of steam coal an-
nually.

The coking and steam coal production

buildup is as follows:

Calendar 1992 480,000 tonnes
1993 2,800,000
1994 4,170,000
1995 4,200,000

At full capacity, based on current mar-
ket prices, Gordonstone Mine will earn
$250 million pe' annum in export eam-
ings for Australia.

Coal Quality

Tests completed on Gordonstone coal
show it to have excellent qualities both
as a metallurgical coal and a steam
coal. The product coal will be a high
volatile, low ash, high fluidity coking
coal and a medium ash high energy
steam coal. The quality of the metallur-
gical coal is unusual for Australia and
is similar to coal previously available
only from the United States. #

TrimbleNavigation

No matter what you do, there’s a
Trimble GPS
survey and mapping system that can

make your job easier.

Sales — Hire — Service

QLD. BRANCH NTH. QLD.

Unit 1 Montague BRANCH

Chase Unit 1

Cnr. Montague Rd. 131 - 133 Scott St.
& Musgrave St. CAIRNS QLD.

WEST END QLD. 4870
4101 Ph: (070) 31 5399
Ph: (07) 846 3385  Fax: (070) 31 5404
Fax: (07) 844 3907

SOKKIA

Total Survey System
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Australian Mine Surveyor

Australia gained a new gold mine with the official opening of Tick Hill, 100km south east of Mount Isa, on
January 21 by Queensiand Premier Wayne Goss.

Tick Hill is operated by MIM sub-
sidiary Carpentaria Gold Pty. Ltd.

The mine is producing at 100 000
ounces of gold a year from open cut
operations which will continue until
July. A further $12.3 million is be-
ing spent to develop an under-
ground mine planned to produce its
first ore in October.

The mine has a projected life of
four years. Concentrated explora-
tion continuing at Tick Hill and
nearby.

Tick Hill was discovered in Sep-
tember 1989. It followed three years
work by Mount Isa Mines’ explora-
tion staff led by exploration man-
ager Peter Forrestal. As with MIM’s
Tom’s Gully gold mine in the
Northern Territory the discovery
was made through the application
of modem exploration techniques in
an area previously not considered
prospective for gold. Richard
Crookes was the first Carpentaria

Gold geologist on site and looked after

the exploration work.
Mining began in August 1991 just

four and a half months after turning the

Premier Goss with eight kilogram gold bar
poured after the official Tick Hill opening

tonnes of ore at a grade of about 20
grams per tonne, with a waste to ore
ratio of about 10:1. Mining is being
conducted under contract by Thiess
Contractors. Drilling and blasting is
followed by selective extraction of
ore.

The ore is trucked to the plant for
three-stage ¢ ushing to less than
12mm. It is then ground in a ball
mill to less than 70 microns (thou-
sandths of a millimetre).

Coarse gold is recovered in a grav-
ity concentration circuit. Fine gold
is dissolved by contact with a dilute
cyanide solution. It is absorbed on
to activated carbon and recovered to
solid form by elution and electro-
winning. The product from electro-
winning and the gravity
concentrates are smelted to produce
gold bars assaying at up to 99%
gold.

The underground operation will in-

first sod, Tick Hill manager John Le-
wins told the Premier and invited
guests.

Initial mining is in a 70 metre cut.
This will provide more than 200 000

volve developing sill drives along
the orebody with extraction by bench
mining. Local environmental impact is
being minimised with total contain-
ment of all operations. No effluents
leave the lease. #

ST oo m—_
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Full technical support system options and service
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Sky Cameras Log N.W. Queensland

An airborne geophysical survey of north-west Queensland covering an area larger than England was con-
ducted for MIM over the 14 months to last October.

MIM Exploration chief geophysicist
" Nick Sheard believes it is the largest
ever undertaken by private enterprise.

The survey was conducted by World
Geoscience Corporation of Perth, West-
em Australia.

Survey boundaries were determined
using existing Bureau of Mineral Re-
sources regional airbome magnetic
data. They targeted areas of outcrop-
ping and shallowly buried Proterozoic
rocks. These are considered prospec-
tive for major metal deposits such as
those in the Mount Isa, Hilton and Cen-
tury orebodies.

The survey area extended from Burke-
town near the Gulf of Carpentaria to
Boulia in the south, west to the North-
ern Territory border and 100 km east of
Cloncurry.

More than 630 000 km of data were
flown with survey lines generally 200
km apart but up to 400 km apart. The
readings were taken from an altitude of
80 metres. Readings were collected at
eight metre intervals along the flight
lines.

Mr Sheard says the data will eventu-
ally translate into 7000 maps and six gi-
gabytes (6000 megabytes) of digital
data.

World Geoscience employed
two Shrike Commander aircraft.
They were equipped with radio
navigation devices, tail stinger
magnetometers to measure the
earth’s magnetic field and large
spectrometers to measure
gamma radiation from the
earth’s surface. They collected
magnetic field and radiometric
data over the whole area. Mr
Sheard said that in selected ar-
eas they collected electromag-
netic data. For this they used a
specially modified Norman
Trilander which had a one inch
triple-looped copper wire ex-
tending from the nose to the
wing tips and tailplane to trans-
mit an electromagnetic field.

The data was all processed by
World Geoscience in a specially
equipped office at Mount Isa.

Principal geophysicist Mike
Shalley designed the survey
specifications with consultant
geophysicist Dr David Tucker.

The vitally important quality control
was maintained by Dr Tucker and
Mount Isa-based MIM Exploration geo-
physicist Steve Busuttil,

MIM Exploration has also obtained
some 30 000 km of compatible data
from other sources. This will be proc-
essed and integrated into the data set
by World Geoscience.

The survey was flown under provi-
sions of the Mineral Resources Act cov-
ering open range exploration with the
agreement of the Queensland govem-
ment.

Exploration manager — North
Queensland Peter Forrestal says the sur-
vey reflects MIM’s commitment to ex-
ploration of the region over the long
haul.

“This survey has to be considered a
long term investment which will help
MIM explore north-west Queensland
for many years to come’, he said.

Survey data has been treated in two
phases. The initial ‘hot off the plane’
interpretation was carried out by senior
geophysicist Gary Fallan as the data be-
came available each night. His task
was to search for obvious targets.

The survey area

The long term phase of careful analy-
sis over an ongoing program is ex-
pected to cover the next decade, Mr
Sheard says.

Dr Ken Maiden is in charge of the
project generation team in Mount Isa.
He says the magnetic data can some-
times be used as a direct ore finding
technique where deposits with a high
concentration of magnetite — a mag-
netic iron oxide mineral — give a clear
response. The Osbome copper-gold de-
posit discovered by Placer Pacific un-
der 100 metres of cover rocks is an
example.

‘Unfortunately the much larger
Mount Isa and Hilton deposits do not
have any direct magnetic signature. We
have to use the  eophysical data to-
gether with our geological database to
identify areas where similar orebodies
are likely to occur.

“The radiometric data is of consider-
abie help in mapping. It is also very
useful to define rock type boundaries in
areas of subcrop,” Dr Maiden says.

The long term analysis is being con-
ducted by MIM Exploration geologists
and geophysicists at Mount Isa assisted
by computer applications officer Phil
Gee Kee. They are using a
Sun computer work station
to image-process the data.
Apple Macintosh and per-
sonal computers are used
to model the magnetic data
for three dimensional inter-
pretation of the geology.

Some 5000 kms of elec-
tromagnetic data is being
used to search for buried
electrical conductors
which could be related to
base metal mineralisation.

Mr Sheard says the net ef-
fect will be to define prior-
ity areas for detailed
exploration for major base
metal deposits.

‘A a direct result of the
survey MIM has already
taken out several new Ex-
ploration Permits. These
will be explored in the
coming field season by
geological mapping and
geochemical and geophysi-
cal surveys to target drill
holes,” he said. #




The Australian Institute of Mine Surveyors

Eleventh Annual Mine Surveying

Seminar
Wollongong 1992

The Eleventh Annual Australian Institute of Mine Surveyors Seminar
will be held at the Northbeach Parkroyal, Wollongong,
from 9 to 11 September 1992.

Theme — ‘More than Meets the Eye’

CALL FOR PAPERS

Suggestions:

In-seam Seismic Surveys

Occupational Health and Safety, and Stress Management
Open-cut and Underground Surveys

Mine Subsidence and Restoration

Close Range Photography

Computer Awareness

Professional Development

A User's Perspective of Current Software and Hardware
Hard Rock Mining

Environmental Development and Planning

O0o0oOooooaa

Accomodation has been booked at ‘Northbeach Parkroyal’

Alternatives are:

O Beach Park Motor Inn 042 263555
O Golden Pacific Motor inn 042 263000
O Normandie Motor Inn 042 294833
O Boat Harbour Motel 042 289166
[0 Park Street Serviced Apartments 042 277999

All are within 800 metres of the venue

All correspondence to:

The Convenor, AIMS Conference
PO Box 163, Picton, NSW 2571
or Maurice Tangredi, 046 840159 (Tahmoor Colliery)
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There is life after retrenchment!

i

American military satellites are now tioning System, to tell them exactly lish which animals use which bits of
helping Australian researchers to locate ~ where they are when they put their feet land, and whether the domestic sheep,
the droppings of sheep, goats and kan- in it. Although a number of PhD theses the feral goats or the nativeroos are
garoos. A recent edition of New Scien- are likely to be written about the work, most responsible for land degradation.
tist reports that CSIRO field staff are it isn’t quite as silly as it sounds. By The droppings of a fourth suspect, the
using portable receivers linked to asat-  checking the origin of the droppings, Australian famer, are unfortunately

ellite array, known as the Global Posi- the researchers should be able to estab-  concealed in satellite-proof dunnies.

Uncle Ben

Uncle Ben and Aunty Mabel
Feinted at the Kitchen table.
This they tooK to be a warning
Not to do it in the morning.

Clements Tonic put them right:
Now they do it morn and night,
And Uncle Ben is hoping soon
To do it in the afternoon.

Anon

7

Air survey of the Hunter Valley with alternate ground plan




* Ashtech is the smallest
geodetic receiver on the
market, allowing 2 receivers
to fit into a standard briefcase.
« Our receivers offer ‘all in view' operation
by automatically tracking all visible satellites on 12
independent channels, as standard.
* We offer 4 years free upgrade for both standard post-
processing and internal receiver software.
* Performance options, including dual frequency, photo-

and

Today with 24 hours of GPS coverage and a Magellan
Pro GPS Receiver, Geologists, Geophysicists, Sur-

veyors, §WD Explorers, Navigators etc can succeed
where Lassiter failed - they can return to the same
spot time and time again.

V' The exceptional accuracy of GPS is now
available in the truly portable light-weight

hand held Magellan GPS Receiver.

GPS Receivers

by ASHTECH

The world’s most sophisticated
GPS Technology
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grammetry camera input, are offered in a modular form,
allowing any Ashtech receiver to be ordered for specific
applications and later upgraded to full survey and/or naviga-
tion configurations.

» The new GPPS-2 software expands both post-processing
and analysis capabilities for all GPS surveys. The operator
need only indentify the type of survey performed, static,
pseudo-kinematic or kinematic and the rest is automatic.
Superior graphics allows data analysis, summaries for reports
and easy survey planning.

MAGELLAN

WE BRING GPS DOWN TO EARTH™

The Magellan GPS

, 'V 1(}00 PRO

.« 25 Mctk&mfferen@,accurac? "AMG - lat and long
coordinat 232 datd’| pgst

» Internal battesiesand antc * Software inclusive

s Update speed 2 see@:;' Option for unmanned base station
differential measurement using Ashteck GPS receiver

» Data recorder option * External antenna kit option

* 1 year warranty
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Call your GPS Specialist Today at: i GPS ENQUIRY COUPON |
| Name: |
| I

Company:
PHM| QUEENSLAND | ™ |
| Position: |
310 Wynnum Road, Norman Park Q 4170 : Address: :
Brisbane, Australia. | Postcode |
P.O. Box 179, Morningside, Queensland, 4170 | Phone: Fax l
Telephone: (07) 899 2944 | Elpte o oo ks |
Facsimile: (07) 899 1814 [ Magelan () Ashtech ] GPs Hire |
-

(] 1 would like to attend a GPS course. P ease send me details.






