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President’s Report

A? THIS IS MY initial message as
ederal President of AIMS, 1
would sincerely like to thank the office
bearers that have gone before, especially
the outgoing committee. Kerry Anderson
as President in no small way has helped
give the Institute the direction it so
dearly needs in these times akin to “Ju-
rassic Park'’ — Surveyors unfortunately
being the Dinosaurs.

Brett Rogers (Treasurer) and Steve
Wilks (Secretary) being the workers on
the committee. Steve has been a driv-
ing force in the years he has held the
Secretary’s position but unfortunately
has stood down this year.

Brett [ am happy to say is willing to
continue for another year and will take
on the added responsibility of the Sec-
retary’s duties — Brett has a lot on his
plate at present but luckily there are
several “helpers” in the wings in Ips-
wich to help carry the burden if the go-
ing gets too rough.

We are going through an extremely
tough period at present with most Sur-
veying departments being cut to the
bone because of the price of coal and
minerals plus the general downturn of
the economy - how often have you
heard it.

Surveyors are still unfortunately seen
as a necessary evil by management
and are usually the first department to
feel the economic lows and the last to
feel the ups. More disturbing to my-
self, and I think to most mine Survey-
or1s, is that we are seen as an
“anomaly’ with regard to the ACS.A
“Work Model” - thelr quote not mine.

How can we have so much repre-
sentation on the A.C.S.A. committee
and still not have a voice?

The undermining of the Surveying Pro-
fession is not simply a demise of mine
Surveyors, technology has really taken
its toll on the Surveyors in general —
AIMS is at present involved with meet-
ings with the various Surveying Asso-
clations In an attempt to better map
out the future for our profession as a
whole.

1 must make mention at this point of
the Editor of our Journal or he will"fid-
dle" with this message and add his
own light hearted banter. Terry Bucha-
nan (at best a reugh diamond), has a
wealth of expertise to produce such a
polished magazine.

However, he cannot keep producing
the goods unless he has some assis-
tance in the way of : articles pertinent
to our profession, photos of mining
methods or possibly mining identities,
humourous snippets suitable for print-
ing, and of course advertising which
logically helps keep it all afloat.

Finally, with the Football season com-
ing to a close, and a little more sanity
coming back into our lives, now is the
time to start preparing for the 1994
Seminar in Newcastle — lets make it @
big one and put the Sir back into
Sirveying.

Bill Storey B

Footnote : Broncos in the Firsts, New-
castle in Reserve Grade 1!

Second Footnote : He got it half
right — ED

Another President said:

You have heard the story, haven't you, about the man who was

tarred and feathered and carried out of town on a rail? A man in
the crowd asked him how he liked it. His reply was that if it was
not for the honour of the thing, he would much rather walk.

Abraham Lincoln — response to a friend
when asked how he liked being President

ca. 1861 1
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Secretary/Treasurer’s

Report

ISIS MY FIRST report in the com-

bined position of Secretary/Treas-

urer and [ must thank Steve Wilks for his

sterling efforts over the past year or two.

As Bill Storey has said, there are other

people lurking in the wings to lend as-

sistance in the Ipswich district and Steve

is one of these people. Keep it up Steve,
your blood is worth bottlin'!!

I must apologise for being difficult to
catch recently, but I have been away
with work and I have also recently
shifted house again. Please note the
new address for the Institute:

AIMS
PO Box 521
Booval Qld 4304.

[ have enclosed, as an insert in this
newsletter, a copy of the minutes from
the 12th AGM from Darwin and also a
Financial Report, for the information of
members.

The amalgamation/affiliation/mar-
riage/one night stand issue is not dead
and buried as the ISA and I[EMS at the
federal level are still interested in dis-
cussing the topic. The clear feeling
that ! have gauged from the member-
ship (at Darwin and elsewhere) is that
we should retain our unique identity
and avoid “amalgamation” in the
"takeover” sense.

It was resolved at the AGM to listen
and participate in amalgamation/affili-
ation discussions and that we would
report back to the membership in a

timely fashion the purport of these dis-
cussions at each step.

In the minutes attached, you will see
the new scale of membership fees for
1993-1994. [ have also enclosed an in-
voice or final reminder depending
whether you are non-financial this year
or last year. Unfortunately, if you are
not financial by the 31st of December
1993, then your membership will be
terminated.

Recently, [ have had informal discus-
sions with Mr Mel Bell of the Queens-
land Department of Resources. Mel is
the Queensland Coal Mines Mechani-
cal Inspector and a member of the
Queensland Coal Mining Act Review
Committee. A short newsletter from
this committee is published elsewhere
in this issue.

He said that he will formally reply to
queries raised by myself and Peter
Edgar (in the last Issue-ED) regarding
the implications for mine surveyors, im-
posed by the new Queensland Legisla-
tion. It is hoped that all this
information will be of interest to mem-
bers in other States that might be go-
ing through the same processes.

We have also published a short memo
on Mutual Recognition as it applies to
registered mine surveyors seeking reg-
istration in Queensland. The form for

application is included as an insert.

Think Safe/Work Safe!l

Brett Rogers H

ERRATUM

Please make the following corrections to
the article by Jean Riieger in the June
1993 issue.

Page 28, Col.3, Para 4 -
XQ and YQ to Xq and Yg

Page 29, Col 1, Formula 5.3 -
result in [ |

Page 29, Col. 1, Para 5 --
ZiandZjto Z,and Z

Page 29, Col 2, Formula 5.5 -
resultin| "]

Page 29, Col. 2, Formula 5.6 --
result in [ m |

Page 32, Col. 1, Para 6 -
Adto AD

Page 32, Col. 1, Formula 7.3 -
resultin [ "]

Page 32, Col. 1, Para 8 -
Ad 1o Ad

Page 32, Col. 1, Formula 74 -
result in [ /m ]

We regret any inconvenience ]

Letters

The Editor,

1 have read, with interest, your Edito-
rial in the March edition of the Journal,
in particular “what’s my opinion on
Amalgamation”.

I must say that [ agree with your opin-
ion on the formation of the various
groups into Divisions or Charters,
along the lines of the R.I.C.S.

This form, from what I hear, seems to
be the current thoughts of many mem-
bers in the various surveying groups
and one which [ feel is gaining more
and more support.

One does feel,sometimes, a little like
being in the re-invention of the wheel!

| I'd like to refer you to the News letter

of March 1985 and to part of an article
I wrote, re. Amalgamation —

“... the second half of the year ('84)
past, however, produced some hearten-
ing moves. The most dramatic of these
in my opinion, was the proposal, put
forward, by the Qld Div. of the ISA, to
restructure the Institution to encom-
pass the various disciplines, by Divi-
sions, under the auspices of one
central body. This restructure pro-
posal,of course, along the lines of the
Royal Institution of Chartered Survey-
ors, UK."

Another reference was made along
these lines, by me, in the March 1988
issue (where [ had quite a bit to say
about amalgamation, in general).

It may be of interest to you to know
that I have expressed these opinions
,often and loudly, to the other organisa-
tions to which I belong, namely ISA
and [EMSA. I feel it is the only way to
have the various groups keep their
identities and provide room for others
to join, under what ever name the par-
ent body might have.

Another couple of points, [ feel,worth
considering are : the fact that, with
technical advances in surveying instru-
mentation, the number of Mine Survey-
ors, in most parts of the world, is
rapidly decreasing and secondly that
the Minerals Division of the RICS, is
the smallest Division in the RICS, BUT
still has the “clout” of the some 60,000
members of that body.

Jock Campbell. B
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The Mutual
Recognition
Act in
Relation to
Mining
Statutory
Certificates

‘ N 1 MARCH 1893, the Mutual

Recognition Act 1992 was pro-
claimed in Queensland, New South
Wales, ACT and Northern Territory. Vic-
toria entered the agreement on 1 July
and Tasmania on 16 July. South Austra-
lia and Western Australia have yet to
pass their Mutual Recognition legislation

The Act runs to some thirty five pages.
However, the pieces cf information
most relevant to the work of the Board
of Examiners, and which would be
most useful to you and any inquiries
you may handle are attached. These
are :

B Application Form (only one type,
covering all certificates etc)

W Supplement to Information Sheets
{2pp)

B Activities permitted under deemed
lo1 provisional) registration (1pp)

B List of applicants granted substan-

tive (1.e. full or permanent) registia-

tion in Queensland by the Board of

Examiners at its meeting on 20 Au-

gust 1993, These will be used as

precedents for new cases.

You should note that, while the Mu-
tual Recognition Act uses terms such
as “equivalency of occupations”, In
practice this means recognising statu-
tory certificates/licences which are
considered equivalent.

Persons applying for registration in
Queensland under this new Act will
not receive a certificate such as those
issued by the Board to candidates suc-
cessful in its examinations, but rather,
a Jetter from the Board's Chairman stat-
ing that they are now registered, and
reminding them of their responsibility
to know and implement the mining

law relevant to their occupation.

B G Lovely, Secretary,
Board of Examiners, Qld B

Review of Queensland Coal

Mining Act

E REVIEW OF the Coal Mining
Act has now been underway for
some time.

The new Coal Mining Act is to have a
three tiered structure, namely :—

B Coal Mining Act

W Regulations (underground and sur-
face mines)

B Safe Operating Procedures (mine-
based codes of practice developed
by bipartite consultation)

The new Act will introduce to coal
rmining legislation the principle of
“Duty of Care”. The purpose of this ar-
ticle is to explain this concept and pro-
vide information on safe operating
procedures.

Safe Operating
Procedures [SOPs)

What are Safe Operating
Procedures?

They are “codes of practice” devel-
oped at mine sites by consultative
process between employers and em-
ployees to eliminate or control hazards.

Who will determine if a SOP
is needed?

The tripattite groups developing the
regulations through a process of haz-
ard analysis, will identify those areas
requiring SOPs which will then be in-
cluded in the regulatons as a schedule.

They are intended to cover areas
where circumstances can vary from
mine to mine and where “ownership”
is seen to be an important control ele-
mernt (e.g. operation of mine traffic).

Who will develop them ?

They will be developed by minesite
workers and staff engaged in any par-
ticular operation requiring a Safe Oper-
ating Procedure. They may be general
in nature or highly specific depending
on mine needs and subject matter.

What if agreement can’t be
reached at a mine ?

The inspectorate will act as facilitators
using community standards as guides.

Can they be changed?

Changes may be made as a result of
changing circumstances or the intro-
duction of new technology. Any
changes must be through the consult-
ative process.

Duty of Care

The new Coal Mining Act will intro-
duce the concept of Duty of Care
into coal mining health and safety leg-
islation.

What is it?

The Oxford Dictionary defines "'take
care” as .~

B “ensure safety of”
M “things to be done or seen to”

The Duty of Care under the Coal Min-
ing Act simply means that all persons
at a mine shall “take care”.

To whom does it apply?

It applies to all persons who influence
safety at a mine. The Board of Direc-
tors, all supervisors, workmen, suppli-
ers of equipment, manufacturers and
contractors have a duty to “take care”.

How will it be applied?

The laws of nature make it impossible
to absolutely eliminate risk. The Duty
of Care allows for this in that it ap-
plies “so far as is practicable”.

In simple terms, this means that if you
have taken all reasonable practical
measures in a given situation, you
have satisfied your duty of care

Why introduce it?

Unlike the current Act, Duty of Care
covers all persons at a mine from the
senior executive to the coal face
worker. This widening of account-
ahility, coupled with the consultative
development of Safe Operating Proce-
dures, the Act and Regulations, is de-
signed to bring about the concept of
worksite ownership of health and
safety. This is a key element in bring-
ing about a safer work place.

Coal Mining Act
Review Committee B
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Coal Chewer Takes a Bite

MACHINE WHICH can chew
300m into a coal seam has made
animpressive Australian debut in central

The mining technology was developed
in the United States with the Oaky
Creek machine, which weighs about

A cut of 300m takes up to 10 hours giv-
ing the machine potential to remove
4000 tomes of coal an a 24-hour shift

Queensland.

MIM's Qaky Creek mine at Tieri, near
Emerald, has been operating the Joy
highwall miner on a two-year lease
agreement since May.

The remote-controlled miner extracts
columns of coal in a catacomb effect
when the overburden becomes too
great to justify further opencut extrac-
tion.

150 tonnes, being fabricated In New
South Wales and on site.

The electrically powered miner oper-
ates by remote control with cutting
and coal extraction directed via four
television monitors located in the op-
erator's console.

None of the seven member crew is re-
quired to venture into the extraction
shaft.

basis. However. the deepest penetra-
tion achieved so far at Oaky Creek has
been about 255m.

Mr Adie said the mining unit would be
employed once the mine face depth ex-
ceeded about 45m when stripping of
overburden became uneconomical.

The company also is planning to use
the machine in a new way.

The $10m coal-mining machine capable of taking a bite of coal seam 3.4m wide

Oaky Creek highwall mining engineer
Ray Adie said operators were still on a
steep learning curve with the new
technology which held considerable
promise.

Oaky Creek planned to purchase its
own unit and at least two other mining
companies. had expressed serious -

The machine takes a bite of coal seam
3.4m wide and can cut depths ranging
from 1.1m to 3.2m. A pillar 1.8m wide
is left between each hole as the unit is
"“walked" along the coal seam.

Coal 1s recovered by a conveyor sys-
tem of self-contained 12.6m units

which are pinned together and fed in
as mining proceeds.

A trench is being cut into a coal seam
about 40m wide at the bottom. When
the high wall miner is moved In. it will
be able to extract coal from both sides
of the trench.

Gordon Collie
Courier Mail,
11 September 1993 B
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Mini Dragline set to be Multi-million Dollar

Boon for Surface Coal Miners

STS TO IMPROVE coal dragline
performance have reached the
stage in Quesnsland wheteby surface
mining companies in Australia - and
overseas - can save millions of dollars a
year in opelating costs.

The tests are being conducted by a
team of four engineers at ACIRL (Aus-
tralian Coal Industry Research Labora-
tories) in the backblocks of the
Ipswich suburb of Riverview, 33 km
south-west of Brisbane.

ACIRL business unit manager Dave
Haneman said Australia's fleet of 60
draglines, representing an investment
of $3billion, currently un-

covered about four per-

cent of Austialia’s export

income.

He said the value of work
being performed by the en-
gineering team of Graham
Lurmiey, Murray Phillips
and Dr Jeff Rowlands at
ACIRL's Australian
Dragline Performance Cen-
tre could best be meas-
ured against the $500,000
which could be saved an-
nually for each one per-
cent improvement in
dragline productivity.

i

v

The group opelates a one
in 10 scale dragline with
which it is testing a vari-
ety of rigging and bucket
designs, including wear of
teeth and bucket sizes in
relation to different overburden.

M Haneman said representatives of
the three US companies which manu-
factured all Australian operated dragli-
nes and of a further US company
which specialised in ancillary equip-
ment had visited the Riverview per-
formance centre recently and had
acknowledged that it was a world
leader in its field. And he said, at last
count, the centre, which had built up
a substantial computer data bank, had
provided services for 32 clients within
Australia and overseas.

“We saved one client between $4 and
$5 million each year and our charge to
them was only about two percent of

ACIRL engineer Graham Lumley operates t
as fellow engineer Dr Jeff Rowlands discusses the job on hand

that amount.” he said. Work com-
pleted or being done by the centre

since it opened in late 1990 includes :-

The Shell Company of Australia (1990)
-— Evaluation and design of innovative
bucket/rigging applications involving
trigger and rear-dumping buckets.

Wambo Mining Corporation Pty Ltd
(1991) — Technical advice on the risk

assessment on the Hebden dragline be-

ing recommissioned at Wambo.

Tarong Coal (1991) -— Evaluation and
analysis of proposed HPS versus con-
ventional ESCO bucket performance.

with him.
Oaky Creek Coal Pty Ltd (1991) - De-
termined optimal capacity for pro-
posed HPS bucket under Oaky Creek
mine conditions and practices.

The Shell Company of Australia (1991)
-— Design of long-term reclamation
planning, pre-strip placement strate-
gies and spoil dump design. Detailed
design of post-mining landforms and
garthworks strategy.

BHP Australia Coal (1991) - Provided
three dimensional long-term for
dragline spoiling, pre-stripping and
dozer reclamation.

Curragh Queensland Mining (1991) —
Supply of detailed reclamation design
plans.

he mini-dragline

Norwich Park Mine (1992) — Deter-
mined maximum suspended loads for
proposed HPS bucket/rigging with re-
spect to Norwich Park overburden
characteristics and HPS digging behav-
iors.

Costain Coal Ltd Ravensworth Mine
(1992) — Evaluation and analysis of
current dragline operating practices
with recommendations for productivity
improvements.

Callide Coalfields Pty Ltd (1992) —
Evaluation and analysis of the differ-
ence in performance between existing
ESCO and Bucyrus Erie buckets.

Warkworth Mining Ltd
{(1992) — Evaluation

and analysis of ESCO
mark 6 performance
with design recommen-
dations to solve perform-
ance problems.

Bucyrus (Aust) Pty Ltd
(1992} — Independent
assessment of Howick
BE1570W rated HPS
bucket capacity.

Howick Coal (1992) —
Evaluation of single and
dual dump rope rigging
configurations regarding
performance of HPS and
‘ conventional ESCO

- buckets.

Drayton Coal Pty Ltd
(1992) — Evaluation of
optimum ESCO mark b bucket basket
with respect to existing Drayton condi-
tions.

ESCO (1992) — ESCO mark 5 model
bucket fabrication for use in Drayton
Coal bucket evaluation project.

Bucyrus (Aust) Pty Ltd (1992) — Moni-
tor HPS bucket in mine specific over-
burden.

Bucyrus (Aust) Pty Ltd) (1992) ~ Inde-
pendent assessment of Howick M7900
rated HPS bucket capacity.

QOaky Creek Coal Pty Ltd (1992} —
Analysis of Tritronics 9000 dragline
monitor data for bucket and productiv-
ity comparisons {six month contract)
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Newlands Coal Pty Ltd (1992) — Quan-
tify current dragline practices and opti-
mise bucket dump rope/carry angle
configuration with respect to payload,
wear package optimisation.

Blair Athol Coal Pty Ltd (1992) —
quantify current dragline practices and
optimise bucket dump rope/carry an-
gle configuration with respect to pay-
load, wear package optimisation.

The Shell Company of Australia (1992)
— Supply of reclamation design soft-
ware.

Tarong Coal (1992) — Design of long-
term reclamation plans required for
statutory compliance. Supply of recla-
mation design software.

Oaky Creek Coal (1992) — Provided
three dimensional design of dragline
spoiling and dozer reshaping for reha-
bilitation plans.

Abigroup Contractors (1992) — Sup-
plied spoil transport study for reclama-
tion contract tendering.

Blair Athol Coal Project (1993) — Sup-
plied long-term reclamation plans for
statutory compliance. Conducted de-
talled study of spoil transport options
for rehabilitation providing cost-opti-
mised solutions.

ACARP (ongoing) - Dragline bucket
filling, machine vision; Benchmarking
dragline operating and maintenance
practices, use of dragline monitors;
stripping comparisons using 3D simula- |
tion software. l

ACIRL generates more than 85% of its
Income from commercial Australian
and international consultancy services.
The company's shareholders are : staff
30%; Queensland Mining Counci} and
New South Wales Coal Association
each 25%; and the Queensland and
New South Wales Governments each |
10%.

The Surface Mining Group is one of six
business units operating at the River-
view site, which employs 55 people.
The others are the Australian Combus-
tion Technology Centre, the Coking
Research Centre, analytical laborato-
ries serving the minerals industry and
agriculture, the Underground Mining
Group and the Geotechnical Engineer-
ing Group.

From Queensland Mining

T THE EBENEZER MINE (in

unny Queensland), the final land-

form profile had reached its final stage.

The Survey Department (efficient as al-

ways) thought that placing a beacon at

final landforim on a mound overlooking
the entire mine would be a good idea.

An old 6m drill pipe was located and
four semicircular lugs were welded on

A Foreman’s Downfall

(these were the instructions). When [
arrived at the site, what was done was
quite the opposite, the ripper had been
placed in the hole but the hole was to-
tally collapsed with two rip marks
through it.

I called up the foreman and expressed
my displeasure. | told him I would like
him to dig another hole as he had

We thought the foreman made quite a good beacon after all — ED

the end. The beacon was taken to the
mound where a hole had been placed
about 900mm deep.

The local brains trust thought that this
was not deep enough, so, a D10 was
brought up to place the ripper into the
hole and push down another 300mm

done such a wonderful job supervising
the dozer.

As you can see from the photograph,
the foreman did end up (one way or an-
other) getting that hole into the mound.

Greg Frankish

Col Moorhead, Local Governiment
Peter Sippel, Private Industry

Lloyd Laing, USQ Craduate

e

(USG Surveying Advisory Committee

Assoc/Prof Michael Morgan, Associate Dean, USQ

David Dowling, Head of Surveying, USQ

Ed Cottrell, President, Surveyors Board of Queensland

Robert Strutt, Institution of Surveyors, Australia (Qld Div)

John van Cooten, Institution of Engineering and Mining Surveyors
Bill Storey, Australian Institute of Mine Surveyors

David Brownsdon, Department of Transport

Brian Hannigan, Queensland University of Technology

\
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Prof Alban Lynch retires

—[_HE GUIDING hand behind The
University of Queensland's Mining
and Metallurgical Engineering Depart-
ment retired on July 1 after a lifetime of

service to the Australian and interna-
tional mining community.

Professor Alban Lynch, AQ, joined the
University as a research officer in 1958.
He left behind a $9 million budget de-
partment centaining 200 undergradu-
ate students, 80 postgraduate students
and about 100 academic, research,
teaching and general staff.

His legacy.also includes the Sir James
Foots School of Mineral Resources,
and the Julius Kruttschnitt Mineral Re-
search Centre (JKMRC) at In-
dooroopilly, of which he was
foundation director from 1970 to 1987

The internationally-known JKMRC has
been described as a model for indus-
try/University research collaboration,
sclving problems of direct industrial
relevance with industry backing.

By 1993 this Centre had graduated
more than 100 higher degree students
and was attracting $5.26 million an-
nual income — $3.7 million from col-
laborative research projects with
industry and $1 5 million from consult-
ancies and sale of computer software
by JKTech, its commercial division.

Professor Lynch's legacy also includes
dynamic research groups such as Co-
opelative Research Centres in mining
technology and equipment and alloy
and solidification technology, in part-
nership with industry and CSIRO
groups anticipated to lead the “‘clever
country’’ charge into the 21 st century.

Brisbane-bom Professor Lynch, a
world authority in the fields of process
control and mining technology, began
his working life as an industrial chem-
ist before graduating bachelor of sci-
ence in chemical engineering in 1956,
then master of science, in 1958, from
the University of New South Wales.

He was awarded a PhD from The Uni-
versity of Queensland in 1965 and a
doctorate of science in chemical engi-
neering in 1975 from the University of
New South Wales.

His interests switched from chemistry
to metallurgy, with an appointment as
a shift superintendent at the Zinc Cor-

Australian Mine Surveyor

poration Limited, Broken Hill from
1954 to 1958, when he joined The Uni-
versity of Queensland.

His duties as a University research offi-

cer included developing the leaching
process for treating uranium ore. In
1962 he was appointed a research fel-
low, when he developed the concepts
of simulation and control for mineral
grinding and flotation circuits.

His early work during this period ulti-
mately led to development of a mineral

Prof Alban Lynch

processing simulation software pack-
age known as JKSimMet, launched in-
ternationally in 1986 by JKTech. It is
the largest selling package of its type
in the world, generating 140 sales in
21 countries and spawning three clone
software packages developed from
mineral processing research.

A similar simulation software package
has been developed from mining re-
search, generating 60 sales, and a coal
simulation development package is set
for launch later this year.

Professor Lynch headed the research
group which began one of the world's
longest and most fruitful University/in-
dustry partnerships, with the Austra-
lian Mineral Industries Research

Association Limited (AMIRA) — a con-

sortium of mining industry companies.

The research group became the
JKMRC in 1970. Professor Lynch over-
saw a self-funding research group of
more than 50 people and administered
a budget which expandéd from

$50,000 in 1962 to $3.8 million by 1988.

He was appointed a professorial re-
search fellow in 1970, and professor in
1982.

In 1988 he was appointed head of the
Mining and Metallurgical Engineering
Department, and played an active role
in strengthening mining and mineral
education at The University of Queens-
land.

Professor Lynch's publications include
two books and about 110 technical pa-
pers. He has been sought for visiting
lectureships in mining higher educa-
tion institutions from China, to USSR
to the USA. His professional responsi-
bilities have included presidency of
the Australasian Institute of Mining
and Metallurgy in 1989 to being a
councillor of the Australian Academy
of Technological Sciences and Engi-
neering (1988-1991).

His awards range from membership of
the Order of Australia in 1987 to the
Robert H. Richards Award of the
American Institute of Mining Engineer-
ing in 1985.

Professor Lynch said he hoped in his
lifetime to see the breaking down of
barriers between traditional sciences,
and a greater spirit of inter-disciplinary
co-operation.

"Many University structures in Austra-
lia were set up more than 40 years
ago, and need to become flexible to
take account of what is happening in
the real world,” he said.

“Who would have thought many years
ago that a mining department would
be working closely with an agricultural
department on problems of land reha-
bilitation?

“This is an example of the type of co-
operation between nontraditional part-
ners which will become more
important in the future .”

Professor Lynch said Australians
should be warned against compla-
cency that they could maintain a high
international standing without contin-
ued effort and innovation.

From:
University News, July 1993
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Implications of Mabo court decision

LL OVER Australia, the implica-

tions of the now famous Mabo
court decision are causing much con-
cern to the mining and pastoral indus-
tries. Mabo is being seen as yet another
uncertainty over land access for the re-
sources sector.

The implications of native land title
will need to be resolved at the Com-
monwealth Government level. Notwith-
standing, whatever the result, it is the
States which are ultimately responsible
for issuing land tenure. Mabo has
added a new dimension to the nature
of land title in Australia.

For the first time, Aboriginal and Tor-
res Strait [slander people are entitled
to obtain legal recognition of native ti-
tle to land with which they are con-
nected, unless such title has been
validly extinguished.

Obviously, Mabo has national signifi-
cance and for this reason the Common-
wealth is taking a lead role in resolving
it, through consultation with govern-

ment, industry and Aboriginal groups.
The Queensland Government has as-
signed Mabo high priority.

We recognise the views of the Austra-
lian Mining Industry Council, as the
peak mining industry council, which
have been conveyed with clarity. We
understand the concern of the mining
industry and other business organisa-
tions that Mabo is contributing to un-
certainty over land access and tenure,
and therefore could adversely affect in-
vestment. We also appreciate that
they seek urgent action to retain their
current property rights, for the eco-
nomic prosperity of all Australians.

On the other hand, Aboriginal organisa-
tions are concerned about the continuing
grant of land interests which could be sub-
ject to native title. They have pointed out
the necd for amendments to land use legis-
lation to ensure that native title is recog-
nised alongside conventional land
interests.

The hest legal advice we have at this stage
15 thal Mabo is not a threat to existing min
cral interests in Queenstand. Nor should it

be i threat to continued mineral develop-
ment of the State.

To date, no formal action has been
launched that would affect mineral develop-
ment projects in Queensland. The Queens-
land Government has the interests of both
the mining sector and the Aboriginal and
Torres Strait Islander people at heart. Be-
cause of this, we hope to establish a policy
framework which will ensure:

W Existing rights to land remain valid;
Investor confidence is maintained;
Future land interests recognise na-
tive entitlements; and

Aboriginal and Torres Strait Islander
people are provided with opportuni-
ties for economic and social ad-

vancement.

Clearly, it is in the best interests of all
parties that the uncertainties raised by
the Mabo decision are resolved as
quickly as possible.

Tony McGrady
Qld Gov’'t Mining Journal,
May 1993 8
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MABO — Native Title and the Community

A PAPER PREPARED for

B Australian Chamber of Commerce
and Industry;

B Australian Coal Association:

B Australian Mining Industry Council;

B Australian Petroleum Exploration
Assocciation;

B Australian Tourism Industry Asso-
ciation;

M National Association of Forest In-
dustries;

B National Fishing Industry Council.

The Mabo Decision

On June 3 1992 the High Court of Aus-
tralia ruled in the case Mabo v
Queensland that the common law of
Australia recognised native title to
land.

The Court found that the Meriam peo-
ple were entitled to possession of nine
square kilometres of the Murray [s-
lands pursuant to a form of native title
which continued to exist.

That judgment overturned established
law and may have far reaching implica-
tions for Australia should native title
be found to continue on the mainiand
in any areas. The Court did not ques-
tion the acquisition of sovereignty over
the Murray Islands by the Crown.

Titles issued by State govermnments, in-
cluding freehold, leasehold and mining
tenements both since the passing of
the Racial Discrimination Act 1975 and
in the future, are now potentially sub-
ject to native title claims. The conse-
quences are being debated now while
Australian governments and society
seek ways to accommodate the judg-
ment within the social, commercial
and cultural fabric of the nation.

The High Court said native title could
continue to exist:

B Where Aboriginal and Torres Strait
[slander people had maintained
their connection with the land
through the years of European set-
tlement.

B Where such title has not been extin-
guished by valid acts of Imperial,
Ccalonial, State, Territory or Com-
monwealth governments.

B Where the content of native title
could be determined according to
the traditional laws and customs of

the Aboriginal and Torres Strait Is-
lander people involved.

This judgment has created a new form
of property law for Australia which ap-
plies retrospectively. It was a major
and profound decision which has over-
turned more than 200 years of estab-
lished law in Australia.

Howsever, the judgment said that land
titles acquired under accepted law
since European settlement should not
be disturbed.

It also said that a native title which
had ceased with the abandoning of
laws and customs based on tradition
or otherwise extinguished by acts of
governments could not be revived for
contemporary recognition.

Native title was extinguished if the
clan or group, by ceasing to acknow-
ledge traditional laws and, so far as
was practicable, observe traditional
customs determining native title, lost
its connections with the land.

Native title was also extinguished on
the death of the last of the members of
the group or clan.

The judgment said the States and Ter-
ritories could extinguish native title at
will, subject to the Australian Constitu-
tion and Commonwealth laws, and in
particular the Racial Discrimination Act

The effect of this is that governments
can extinguish native title at any time,
but must do so on just terms which
may include compensation. Native title
holders cannot prevent extinguishment
of native title under these circum-
stances.

Aboriginal Proposals

Representatives of the Aboriginal com-
munity seek quite reasonably a resolu-
tion of the ownership of land alienated
since the Racial Discrimination Act
1975 together with a process of settle-
ment for native title claims and rights
for hunuing, fishing and gathering.

However, they also want governments
to:

B Grant self-government for Aborigi-

nal and Torres Strait Islander people.

B Ensure Aboriginal and Torres Strait
Islander rights will only be extin-

guished or altered with their con-
sent.

W Grant Aboriginal and Torres Strait
Islander people the ownership of
minerals and the power of veto over
developrment on native title lands.

W Ensure that native title rights in
land or seas are not extinguished
by past and future grants by the
Crown of any interest in land.

B Declare native title to Aboriginal re-
serves and other land where Abo-
riginal people have a defined
interest.

W Establish immediately a Common-
wealth tribunal to grant native title
based on common law, historical as-
sociation or needs.

M Undertake new Constitutional ar-
rangements.

B Grant new Aboriginal land councils
where needed, a land acquisition
fund and financial or other compen-
sation.

The additional proposals above extend
the Mabo decision considerably and
run counter to the national social and
econormic interest

Commonwealth
Government Proposals

The Commonwealth Government
brought the heads of State and Terri-
tory governments together in Mel-
bourne on June 8 and 9, 1993, to
discuss Commonwealth proposals on
the consequences of the Mabo judg-
ment.

The meeting agreed that urgent valida-
tion of titles was necessary. However,
no agreement was reached on the
Commonwealth's final proposals
which included:

B Titles to land issued up to June 30,
1993, should be validated with Com-
monwealth assistance. After that
date, States must regulate land title
taking into account possible native
title interests (this would mean that
holders of title granted after that
date would be at risk of having
their titles rendered less valuable by
native title claims).

M The integrity of the Racial Discrimi-
nation Act was to be maintained.

B Commonwealth legislation would
establish a framework to recognise,
protect and manage native title
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land, including parameters for com-
pensation.

B Courts or tribunals to accept and
1egister native title claims and no-
tify other parties, and then to deter-
mine claims with quick, informal
and economical procedures includ-
ing a capacity for conciliation, and
to record successful claims.

B A framework of law to identify the
necessary attributes of native title.

B A Commonwealth-managed fund to
provide resources for Aboriginal
and Torres Strait Islander individu-
als and groups to pursue native title
claims.

W A future grant of interest over na-
tive title land should be subject to
consent of the title holder where a
right of consent is enjoyad by other
comparable title holders.

B As far as practical, native title
would not be extinguished by a fi-
nite grant of interest in land to an-
other party, but be revived at the
end of that grant. For existing land
titles, native title should not revive
for pastoral, residential or other
similar leases which involved long-
term ownership rights, including
continuing economic use. Revival
would apply mostly to mining land
when the ore body was used up or
activity ceased.

B A national fund primarily for acquisi-
tion of land for Aboriginal and Tor-
res Strait Islander people.

B Ways to give Aboeriginal and Torres
Strait Islander people a greater
stake in resource development

B A fully secure transfer of Aboriginal
reserves to Aboriginal and Torres
Strait Islander people,

B Prompt recognition of native title
now existing on unalienated Crown
land

W Effective Aboriginal and Torres

t1ait Islander heritage legislation
across Australia.

B Consideration in the reconciliation
process of the broader aspirations
of the Aboriginal and Torres Strait
Islander people arising from Mabo.

M A national register for land acquisi-
tion.

Although these proposals provide
some of the essential elements r1e-
quired in a response 1o the Mabo judg-
ment, they do not provide the
certainty of title necessary for grants
made after June 30, 1993,

Further, they extend considerahly the
effect of the Mabo judgment to the so-
clal and economic detriment of the

Australian Mine Surveyor

Australian community as a whole by
providing

W for the suspension and revival of na-
tive title;

B that, in some circumstances, native
title should only be extinguished by
consent;

W that native title might be proved
other than by proper judicial proc-
ess.

Mabo and the Australian
Economy

Industry recognises that native title is
now part of our law. However, Mabo
has raised a great many uncertainties
in the social, commercial and indus-
trial life of the nation.

Aboriginal disadvantage must con-
tinue to be addressed but the Mabo de-
cision requires a separate and more
urgent response which also needs to
take into account the broad commu-
nity interest

Many businesses, especially mining,
forestry, farming, petroleum, fishing
and tourism, require secure title to the
area in which they operate. This secu-
tity is fundamental to their forward
planning, to their ability to raise capi-
tal from investors and loans from
banks and other financial institutions.

The Solution for all
Australians

To continue to operate effectively,
Australia needs:

B To ensure that commercial de-
velopment can continue in a
sustainable fashion. Therefore,
although entitled to compensa-
tion where appropriate, there
should not be any right of veto
for native title holders on devel-
opment, whether in tourism, pe-
troleum, transport, forestry,
exploration, fishing, mining or
farming. The experience in the
Northern Territory and Western
Australia has shown that veto
powers on development,
whether de facto or de jure, can
have very significant adverse
consequences on industry.

B A statutory framework to en-
able:

(i) a definition of the parame-
ters of native title by refer-
ence to the validation of
conventional titles and the
limits of any compensation.

(ii) the registration of native
title.

B States to continue to grant and
validate property rights while
questions surrounding native ti-
tle are being determined.

B Confirmation or affirmation of
Crown ownership of minerals
and public forests. This contin-
ues the present situation in
force across virtually all of Aus-
tralia - the ownership by all
Australians of these resources,
and their development by com-
panies paying royalties to the
Crown (the people) for their ex-
traction.

B Confirmation of the High
Court's decision in Mabo that
upon extinguishment by a con-
sidered act of government, na-
tive title cannot be revived.

B The use of existing courts
rather than the establishment
of special non-judicial tribunals.

B A “sunset period” for claims for
native title, ensuring a specific
date by which any residual un-
certainty as to the existence or
otherwise of native title will be
clarified.
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The Role Of The Surveyor In The Small
Scale Mining Operations In Ghana

By:
F. O Korkor and J G Voss
Department of Mining Engineering

University of Zimbabwe, Harare

-

E PAPER PRESENTS an overview

of the historical development of

Mining in Ghana and discusses the vari-

ous definitions of small-scale mining tak-

ing cognisance of the definition as given

under the Small Scale Mining Law of
Ghana PNDCL 128.

It furthermore discusses the mode of
application for the small scale mining
licence and brings into perspective the
challenges small scale mining offers to
the surveyor.

The paper also discusses case studies
of two small scale mine plans and fi-
nally explains the use of the Global Po-
sitioning System (G.P.S.) as a
convenient aid for improving the accu-
racy of small-scale mine plans.

Introduction

Historical review: Indigenous small-
scale mining activity for gold produc-
tion has a long history in Ghana. As
early as the 9th Century there was
trade in gold, pepper and slaves over-
land in West Africa to North Africa
where the above mentioned products
were exchanged for brass, iron, salt
horses, silk etc.

The first authentic record [6] of gold
from the Gold Coast was in 1471 when
the Portuguese landed near the mouth
of the Pra River and started a trade in
gold dust. This was followed by an
Englishman Captain Wyndham in 1553
when he sent 1501b wt of gold worth
£10,000 to England.

Following this period a regular trade of
gold dust sprang up from the coast
near Elimina and Shama. A gold mine
was then opened at Abrobi Hill near
Komenda but the tunnels collapsed in
1662 as a result of poor support. The
trade in gold developed into a valuable
one and this line of coast was named
Gold Coast.

The advent of the slave trade in the
16th century, the activities of the pi-

rates and petty wars between the
Dutch and the English on one hand
and the French and English on the
other, seriously affected the gold trade
until the 18th century when peace was
declared and trade began to flourish
again.

The British government assumed con-
trol of the British settlement in the
Gold Coast in 1821 and in 1825 formed
the Gold Coast Mining and Trading
Company to introduce a better method
of working the mines and pits. This
company however confined much of
its activity to trading and not mining.

After the Segrenti War of 1873 samples
of gold sent to England by some of the
soldiers attracted a lot of attention in
Eurcpe and in 1874 a company was
formed to work for gold in West Africa.
In about 1880 gold digging was the
main occupation of many people in
Ashanti and Wassaw and the British
depended mostly on Ashanti for their
gold trade.

In 1895, a merchant at Cape Coast,

E A Cade, visited Ashanti and ob-
tained a concession of 100sq miles in
Obuasi District. Cade returned to Lon-
don and in association with some
friends formed the Ashanti Goldfields
Corporation in 1897.

As time passed by, formal mining was
introduced and the rights of individu-
als below ground to some extent be-
came restricted as it is apparent from
several Mining and Mineral Laws and
Acts which have punctuated the his-

tory of the mining industry in the coun-

uy.

Thus under the country's jurisdiction
PNDCL 153 [8] all minerals in Ghana
are vested in the government for and
on behalf of the people of Ghana. The
Law also gives the government com-
pulsory acquisition mandate to acquire
or authorise the acquisition of any land
required to secure the development or
utilisation of a mineral resource.

The period 1870 10 1990 however
marked an extremely difficult epoch in
Ghana's economic development when
formal mining went through phases of
decline probably as a result of escalat-
ing mining costs, poor and uncertain
commodity prices, reduced explora-

tion, lack of foreign currency and in-
vestment disincentives.

At about the same time, there ap-
peared to be substantial growth in ille-
gal small scale gold mining activities
(locally called Galamsay) in the coun-
try. The existing situation dictated ma-
jor change in the government policy
and it became necessary on the 19th
day of April 1989 to enact a law for the
approval for small scale gold mining
operations in the country. {9

Definition Of Small Scale
Mining Operations

There are many definitions of small-
scale mining. Argal (1978) (2] has re-
marked that the concept may be
defined to utilise the size of the con-
cession area, the size of reserves, the
production capacity, productivity of la-
bour, the gross annual income, the
number of people employed, the de-
gree of Capitalisation or mechanisa-
tion, the continuity of operation or
even the requirement of mine safety
legislation.

The UN study points out that what
one country may consider as a large
mine may he viewed as small by an-
other. Thus in effect, nations develop
their own definitions as to what consti-
tutes smallness depending upon their
sociological. geographical and techni-
cal standpoints.

In Ghana, under the PNDCL 128 [10]
Small Scale Mining operation is de-
fined as * the mining of gold by any
method not involving substantial capi-
tal expenditure by an individual or
group of persons not exceeding nine in
number or by a co-operative society
made up of ten or more persons”.
Ghana thus utilises the degree of capi-
talisation and the number of people
employed for its definition.

The Small-Scale Mining Law requires
the Mineral Commission for the pur-
pose of menitoring small scale gold
mining operations to establish centres
in areas designated as small-scale gold
mining district centres. Within the
framework of the Law, eight centres
are established at Kibi, Oda, Asin
Fosu, Konongo, Dunkwa Bibiani,
Enchi and Tarkwa.
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Fach centre is staffed with personnel
to administer, monitor and control the
small scale mining activity in the cen-
t1e and Ghanians not below 28 years
of age and have 1egistered at specific
centres could be authorised under k-
cence to engage in the operation.

The Mode Of Application
For Small-Scale Mining
Licence

The mode of application is laid down
by law and requires that application
forms together with copies of site
plans for areas intended for this opera-
tion are sent to the district administra-
tion whose jurisdiction the land falls
for endorsement. In endorsing the ap-
plication, the following points are
taken into consideration.

W that the concession applied for is
not in conflict with an existing min-
ing concession, large or small; and

M that the concession is not in con-
flict with pioperty of public interest
e.g.. forest reserve, physical infra-
structure, cemetery, source of drink-
ing water, prime agricultural land
etc.

Section & of the law specifies the size
of the area in 1espect of which a li-
cence may be granted as follows:

W three acres in the case of grant to
any orne person o1 group of persons
not exceeding four in number;

B five acres in the case of a grant to
any group of persons not exceeding
nine in number; and

M twenty five actes in the case of a
grant to a co-cperative society of
ten or more persons.

The Challenges That Small
Scale Mining Operation
Offers To The Surveyor In
Ghana.

Section 16 (2) of the Mining and Min-
eral Law 1986 (8] requires the specifica-
tion of the shape, orientation including
a diagram or plan of the area to be sub-
mitted while section 53(c) requires the
holder of a licence to demarcate and
keep demarcated the mining area.

Under the law, a map or a plan is de-
fined as a document containing geo-
metiical, numerical and verbal
representation of a piece of land which
has been signed by a land surveyor
and approved or certified in a manner
as the chief inspector of mines may re-
Quire.

Australian Mine Surveyor

The statement of the above definition
departs significantly from the normal
definition of a map or a plan as con-
tained in the Survey Act 127 of 1962
[11] however the contents suggest that
a certified plan and not necessarily a
cadastral plan is adequate for attach-
ment to the application for small scale
mining operation so long as the Chief
Inspector of Mines approves of it.

Dale (3] has observed that there is a
wide choice of standards of cadastral
surveys and those which are most ap-
propriate to a particular problem will
depend upon local conditions, laws,
human and technical resources, cli-
mate, topography, vegetation and
sometimes even on time and money
available

The same is true of small-scale mine
surveys which thus employs some un-
conventional but cheaper, faster and
simpler survey methods and tech-
niques suitable for the job at hand
bearing in mind the definition of the
small scale concept. The survey meas-
urements in such projects may thus re-
quire less sophisticated equipment
such as a compass, a tape-measure
and a good topographic map of appro-
priate scale.

Reasoning along these lines, it would
be argued that the definition as given
under the law is warranted, [ suggest
because such a plan does not go
through the costly examination work
of the central authority where the
Rules and Regulations under the Sur-
vey Act {11} would he brought into full
force and thus defeat the purpose of
the concept.

The Law therefore allows the certifica-
tion of plans by licensed surveyors but
it is unfortunate that in some respects
the question of faithfulness and profes-
sional honesty of some licensed survey-
ors leaves a lot to be desired. As a
result, small scale mining administra-
tors are in most cases faced with prob-
lems of plans which appear to be
ambiguous and sometimes worthless.

Because most of the areas required for
small scale mining activities are very
remote from established survey con-
trols, traverses have to he conducted
from known points to points in the ar-
eas Intended for such operations. Such
traverses are usually done by com-
passes and the end results are usually
less than satisfactory.

Case history: Two case histories of
such surveys are shown in Appendi-
ces I and I as follows:

Figure 1 is a gold mining concession
plan of 25 acres (10.12 ha). The survey
started from a mile post 12 on the
Tarkwa-Prestia Rallway line desig-
nated MPI 2 on field sheet. As it was
not possible to measure the bearing
and distance of MP12 to P1 directly, a
traverse was conducted along the
winding footpaths from MP12 to P1.
On plotting the survey, the two points
were joined and the hearing and dis-
tance of the line MP12-P1 were deter-
mined with a scale and protractor at
the office.

This distance was therefore not physi-
cally surveyed but came out of deduc-
tion from some survey.

Figure II is another concession plan at
the same area. On this plan, the sur-
vey was supposed to have been
started from one corner of a building
at Nkrang Village and compass survey
based on similar technique was em-
ployed. The distance C1-R1 was ob-
tained by scaling and not through
measurement. The bearing C1-R1 was
also obtained by the use of a protrac-
tor.

Scaled distances and protractored bear-
ings obtained this way are in most
cases found to be incorrect and in sev-
eral cases the plans are not repre-
sentative of the land under acquisition.
The end result is litigation among con-
cession owners thus retarding the pro-
gress of the operation.

In several cases the District Secretary
in charge of a particular mining centre
has to come in and settle the case by
arbitration but where the operators are
very aggrieved, redress is sought from
higher quarters at Accra.

From the two surveys it can be noted
that the crucial problem is the determi-
nation of correct hearing and distance
from the known point to the origin of
the survey plan.

Normally accurate traverse by theo-
dolite will require clearing of bushes to
ensure intervisibility which will at the
end increase the cost. It is evident
from the two plans that the above
problem could he easily solved if a
method could he employed where vis-
ual communication between points is
not necessary.
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FIG !:

Plan of a small
scale gold mining
concession for
Anyuafutu Co-op-
erative Gold Pro-
spective Society

FIG2:

Site Plan of a
small scale gold
mining property

of Mr Alex L

Sampson
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The Global Positioning
System As A Convenient
Aid For Improving The
Accuracy Of Small-scale
Mine Plans

A satellite-based radio navigation sys-
tem, the Global Positioning System
(GPS) is considered a convenient tool
for an effective solution to the above
problem. The Navstar GPS satellite
constellation employs eighteen {18) ac-
tive satellites placed in six different or-
bits at intervals {(nodal separation) of
60deg. Fach orbit contains three (3)
satellites

In addition to these, three (3) spare sat-
ellites ale also put in space to replace
any active satellite that becomes un-
serviceable. The orbital planes are in-
clined at an angle of 55deg relative to
the equatorial plane and all the satel-
lites are at a height of about 20,000km
above the surface of the earth. Each
satellite has an orbital time of 11 hrs
58 mins so that a given satellite is
again over the same position at the
end of a sidereal day.

Three methods are available for the de-
termination of position of a point on
the earths surface namely: Kinematic,
Pseudo-kinematic, and static methods.
The methods are discussed in the man-
ual. [1]

GPS survey is based on the fact that if
the distances to three satellites can he
measured simultaneously, a three di-
mensional position (¢.A,h) of a survey
station can he obtained. In practice
however a minimum of four (4) satel-
lites must he locked simultaneously be-
cause of mis-synchrenisation of the
receiver and satellite clocks.

The sclution is therefore of the form
{®.A.0,T) [4,7] where in each case, ¢ is
the latitude, A the longitude, h the
height with respect to WGS 84 ellip-
soid and T the time. In spite of signifi-
cant errors and biases such as satellite
and receiver clock errors, atmospheric
delay and 1efraction, satellite orbit er-
1o1s, [4] It is possible by choice of an
appropriate method to obtain precise
coordinate position of points.

As for example by observing with mul-
tiple receivers in what we term 1elative
positioning method, the above men-
tioned errors may he minimised espe-
cially over short distances ( km) since
many of these errcrs affect one re-
ceiver as the other. In this mode, coor-
dinate differences between the

Australian Mine Surveyor

- Distance determination (m) |
Line GPS EDM Difference
S10-A - 100.945 100.797 ~0.148
S10-B 303.748 303.759 +0.011
S10 C _ 198.868 198.863 -0.005
Slg ;Dﬁ 128.725 128.717 ~0.008
*Table 1 : Comparison of GPS distance to EDM ditance using pseudo-
kinematic method in GPS survey

: Azimuth Determination
Line GPS  Deduced from Difference

theodolite angles
T‘l S]O o 9;7(34;)”22'7 29 - 304° 18 27" 04’ 02"
Tliu S;; - 7MN:7;8'7O 47 497 287° 23" 46" 00" 16"
Tl - S13 257° 47" 49" 257° 48' 24" 00" 34"
1!T] - TBA 7 319° 49 54¥ 319° 53" 39" 03’ 45"

Table 2 : Comparison of GPS azimuth and the azimuth deduced from
theodolite observations

[ e - R - s P

i Co-ordinates

|Surveyed Using GPS Using Theodolite and EDM
Point
Lat. Dep. Lat. Dep.
S10 6859.078 --5723.867 6858.226 -5722.000
S11 6723.453 -6889.148 6722.909 -5787.593
513 6366.624 -5895.945 6366.900 -5895.262
T6A 6839.670 -5493.954 6839.021 -5492.667
Table 3: Comparison of co-ordinates obtained from GPS survey and that
obtained from EDM traverse and theodolite derived angles

receivers (A, Ax, Ah, AT) are deter-
mined rather than (¢, 2. h, T}

points. Comparison with distances ob-
tained by EDM showed no significant

diff ,
In the trials made by the author, table Hierences

1 shows the results obtained employ-
ing the pseudo kinematic methed to
determine distances between various

Tables 2 and 3 show comparisons for
azimuth and co-ordinates derived from
GPS and theodolite and EDM survey.
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Conclusion

Even though the results featured in
tabular form are not such as to meet
the requirement of geodetic and Cadas-
tral surveys in the ordinary sense, they
are nevertheless adequate for the pur-
pose of the small scale mine surveys

as applied in Ghana.

It also has to he remarked that a space
of apout 50 feet (15m) of no man's land
is left between concessions of adjacent
properties. This being the case, a coor-
dinate error of even 1 metre is not
likely to bring about any problem of en-
croachment.
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Scenes from Darwin

“What crocodile 77"

Steve Rule tests the water.

“Is this buffalo steak ??"

“Sure tasts like it 1"
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Mining Tenement Graphics -TENGRAPH

By:
Les Annison and Joe Kaciuba
Department of Minerals & Energy

Western Australia

E DEPARTMENT OF Minerals
and Energy, Western Australia has
developed a mining tenement informa-
tion system called TENGRAPH. Essen-
tially, TENGRAPH is an electronic
replacement of the Department's public
plans, which show mining tenure in re-
lation to other land and topographic in-
formation. The system's architecture is
based on exploiting the power of work-
station technology in co-operation with
the Department's mainframe.

This paper overviews the charac-
teristics of TENGRAPH, the legislative
support for mining tenement surveys,
and base digital data integration. It
deals with the provision of a facility for
disseminating graphical mining tene-
ment information to the Mining and
Surveying Industries while supporting
the Department’s administrative proc-
esses.

Introduction

The Department of Minerals and En-
ergy, Western Australia, has a respon-
sibility to portray the relationship
between mining tenements and other
forms of land tenure, topography and
cultural features.

This requirement enables the accurate
positioning of the tenements, industry
to identify ground available for peg-
ging, and Government to set condi-
tions that will direct the manner of
mining operations.

For some ninety nine years these
needs have been serviced by a public
plans system covering the State, at
scales from 1:10,000 to 1:250,000.
These have been replicated to further
service eleven regional outstations and
the Perth Head Office, and in number
total some 9,000 plans. Currently, the
Department administers 19,000 tene-
ments with a yearly turnover of 6000.

Users of the system are principally con-
nected with the mining and surveying

industries but also embrace the finan-
cial community.

These users have all identified short-
comings in the existing, labour inten-
sive system and have pressed for
improvements, underscoring the ad-
vantages of introducing an electronic
replacement.

Available, proprietary systems were
considered but none measured up to
the specifications required.

As a consequence, TENGRAPH, a
statewide graphics system has been
developed in-house. It will be served
by a computer workstation environ-
ment, with storage and access of tene-
ment details on the department's
mainframe computer.

Its development relied heavily upon
close cooperation between govern-
ment agencies for the exchange of
backdrop topographic and cadastral in-
formation and in the setting of priori-
ties for supportive, digital data capture
programs.

It was also necessary to ensure direct
links with existing textual systems to

provide tenement information simulta-
neously.

Legislative Support

Mining in Western Australia is regu-
lated by the Mining Act, 1978-1987
and attendant regulations.

It makes provision for five categories of
mining tenement, with the mining
lease being pre-eminent. These are:

M the prospecting licence;

W exploration licence;

B mining lease;

B general purpose lease; and
B miscellaneous licences.

Except where a dispute arises, the
only requirement for an authorised sur-
vey applies to mining and general pur-
pose leases. The existing public plan
system therefore depicts the form of

each tenement, based upon written de-

scriptions, accompanied by a map on
which the boundaries are depicted.

The boundaries on the public plans are
adjusted whenever a survey is under-
taken but the initial process can lead
to differences in interpretation and can

pose problems in determining the final
position of the tenement boundary.

The introduction of TENGRAPH will re-
solve these difficulties in providing a
Statewide, seamless data base that is
based upon the State's primary refer-
ence framework.

In applying these technological ad-
vances it then becomes paramount
that Act amendments be introduced in
order to fully realise all the benefits
available.

Identified as chief among these are:

Lodgement of a Tenement
Application at any Office

Presently the Act dictates that an ap-
plication for a mining tenement must
be lodged at the office of the mining
registrar responsible for that district.
There are currently eleven such of-
fices, each with clearly defined areas
of control.

Because TENGRAPH will allow each
office to display the full State database
it is intended to allow applications to
be lodged at any office, and therefore
to achieve real savings in the lodge-
ment process.

Description of Tenements

Applications for mining tenements cur-
rently make reference to a written de-
scription for the area sought.

This is completed by describing the
boundaries by bearing and distance.
TENGRAPH will accommodate the
lodgement of applications in a digital
format described either by Australian
Map Grid coordinates (AMG) or Geo-
graphical coordinates.

It will hence be necessary to allow for
tenement boundaries to be described
in a variety of formats.

Electronic Lodgement of
Applications

It is envisaged that in future, applica-
tions and other dealings will be able to
be lodged through an on-line access fa-
cility. The legal issues posed by such a
process are numerous but not insur-
mountable and the mining industry is
already pressing for the availability of
such a facility.

o]
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Overall the suggested, legislative
amendments will streamline the proc-
essing of applications and enhance the
State Geographic reference database
in providing a "rapid-fix" solution for
positioning mining tenements in rela-
tion to other forms of tenure. As a mat-
ter of course it then follows that
regulations governing procedures, es-
pecially in regard to surveys, will also
Tequire attention. A considerable
amount of time has been spent in dis-
cussing these amendments in industry
forums and unqualified support at the
user level has always been indicated.

Tenement Surveys

Current legislative requirements under
the Western Australian Mining Act di-
rect that specific surveying principles
be applied to:

B the marking out of mining tene-
ments prior to lodging an applica-
tion; and

M the survey of tenements as an au-
thorised survey, in accordance with
the Licensed Surveyor's Act.

Marking Qut

Marking out regulations were generally
framed to accommodate a simple de-
lineation and description by all and
sundry. Failure to assiduously follow
the rules can lead to loss of ground in
a Warden's Court.

The results of surveys provide the ba-
sis for the description on the applica-
tions and positioning of the tenements
within the department's graphics sys-
tems.

They form an integral part of the ap-
praisal process, especially relevant to
overpegging and with implications for
abuttals.

[n recent years, Global Positioning Sys-
tem, (GPS) techniques have extended
their influence into marking out sur-
veys and have chviously led to vastly
improved positioning of tenements.

The very nature of the TENGRAPH sys-
tem lends itself to the direct input of
tenement detalls by coordinate fixes,
simplifying processing and providing
an immediate display/plot of location.

The advantages to those in the miner-
als industry of providing an “instant”
picture of surrounding, available
ground in relation to an application are
readily apparent.

Authorised Surveys

Authorised surveys of tenements are
usually carried out just prior to devel-
opment of sites, although disputes and
exploration work can also determine
the requirement for survey.

At present a ‘'user-pays” system oper-
ates for authorised surveys in Western
Australia. That is, the tenement holder
arranges directly for survey to be car-
ried out and the department'’s role is
restricted to issuing guidelines for sur-
vey, setting procedural standards, proc-
essing the resultant documentation
and certification of the survey.

Here again, GPS techniques are being
applied to the delineation of tene-
ments, providing a more accurate and
complete graphic product. Presently
they are restricted to large surveys in-
volving an amalgam of a number of
leases.

The imperfections identified with the
conventional type of cadastral survey
in the exchange of data, the manner of
checking, the use of adjustment pro-
grams and information retrieval, are
largely rectified with the use of GPS in
conjunction with the TENGRAPH sys-
tem.

TENGRAPH provides a searching ca-
pacity for three generations of surveys
and displays coordinates, bearings and
distances. The system is AMG/Geo-
graphical based. The application of
GPS techniques has been largely pro-
moted because of the global emphasis
on environmental issues. There are de-
mands for a responsive, uniform and
practical approach to the physical de-
lineation of tenements.

Clearing of long lines is fast becoming
a thing of the past and physical monu-
mentation will involve the bare mini-
mum of ground disturbance. The
TENGRAPH system will support these
prescriptions and, with the ultimate
use of an on-line service, the stated ad-
vantages will be converted into real op-
portunities for the practitioner.

The TENGRAPH
System

Development

The Department has progressed
through various stages in the develop-
ment of TENGRAPH:

W user requirements study;

B digital base data acquisition, cap-
ture and quality control procedures;

W prototype development;

M organisation/legislative changes;

B system specification and design;

W promotion/training to industry and
staff;

M implementation strategies for the
production system;

A key factor to the successful develop-
ment of TENGRAPH has been the
emergence of the Integrated Land In-
formation Program (ILIP) sponsored by
the Western Australian Land Informa-
tion System (WALIS) council. WALIS
has developed the infrastructure re-
quired to support digital systems.

Reform has been implemented to gen-
erally resolve copyright, data custodi-

anship, marketing, license agreement

and charging policies through legisla-

tive approval.

A TENGRAPH prototype was devel-
oped to provide demonstrations to
staff and mining industry repre-
sentatives. Over 500 people have at-
tended specific demonstrations held in
Perth and Kalgoorlie to ensure the
functionality of the new system caters
for their requirements.

General Enquiry Functions

The user may select any one of the en-
quiry options and the graphical infor-
mation (equivalent to a 1:100,000 map
sheet) will be displayed at a preferred
scale, centred on the designated fea-
ture. The enquiry options include:

B display near point (gazetteer, lati-
tude/longitude or AMG co-ordi-
nates, mine site name and survey
point);

W display area of interest (defined by
map sheet name or number, district
or user specific);

W display near mining tenement:

M display near an entity (reserve, local
government boundary, graticular
section and special category lands);

B tailor display (defines what and
how entities will be displayed);

B display tenement details (TENDEX
attribute information);

B display tenement history.

Application Processing
Functions

This group of functions provides
graphical facilities required to process

a tenement application from the time
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of lodgement until the tenement is ap-
proved:

M create tenement boundary (create
points, lines and polygons from ap-
plication descriptions including vari-
ous CAD facilities);

calculate tenement area;

appraise a tenement (determine
land and tenements affected);

revise tenement boundary;

create release boundary;

Create amalgamation boundary.

Application processing will be con-
ducted at the peint of lodgement in a
Regional Office.

Software Design and
Programming

TENGRAPH has been developed in the
C Language under OS/2 and using the
Presentation Manager for the graphics
and the user interface. It has been de-
signed to take advantage of some of
the special capabilities of OS/2, such
as multiple threads, which allow the
drawing to be interrupted by the user
at any time.

TENGRAPH uses APPC (Advanced
Program to Program Communication)
to communicate with the Depart-
ment's IBM mainframe and stores all
required data in SQL databases - DB2
on the mainframe, OS/2 Database Man-
ager on the LAN server.

The TENGRAPH program loads most
of the graphical data for a requested
area from a local server and stores it in
local memory. It then operates inde-
pendently of the server or mainframe
until further data are required.

The more detailed attribute data are
stored and retrieved from the main-
frame via APPC. Updates of data from
the workstation are first applied on the
mainframe and then distributed to the
local servers by a 'trickle feed’ sub-sys-
tem using APPC.

The design approach used some ob-
ject-oriented techniques in the evolu-
tion of the system, the user interface
and exploited some of the 32-bit capa-
bilities available with 0S/2 V2.0.

Future Stages of
development

The data design of TENGRAPH has
been developed to provide flexibility
for future graphic-oriented data to be
incorporated into other mining-related
database systems. Future opportuni-

ties exist in developing graphical spa-
tial systems utilising TENGRAPH de-
velopment for minesite information,
geology, petroleum based information,
geophysical data and mineral resource
information.

Base Data Acquisi-
tion and Capture

The primary graphical data within
TENGRAPH will be the surveyed and
unsurveyed mining tenements to-
gether with mine site information and
mining administrative boundaries.
Other graphical digital data is being ac-
quired from the Department of Land
Administration (DOLA) as designated
custodians for the State’s crown and
freehold tenure, land administration
boundaries and topographic informa-
tion.

Surveyed Mining Tenement
Base Data

The Department is capturing survey
data (angles and distances) that form
the surveyed tenement framework.
This information is connected to the
State's Geodetic Network and thus
high spatial accuracy of tenement
boundaries is achieved. Within TEN-
GRAPH the boundaries forming the
tenement are polygonised and labels
with attribute information are re-
corded. The surveyed tenements need
to be stored within the TENGRAPH da-
tabase to support the spatial and
graphical definition of unsurveyed tene-
ments.

Cadastral Base Data

Crown and freehold cadastral surveyed
boundaries captured through Survey
Data Input (SDI) by DOLA are being
extracted from the mainframe and
translated into the INTERGRAPH Mi-
crostation environment.

Some analysis and enhancement is
completed within Microstation before
being transferred into TENGRAPH.

The cadastral data sub-sets of crown
reserves, private land parcels and vari-
ous types of leases along with their at-
tributes are also being graphically
displayed within TENGRAPH.

Topographic Base Data

The digital topographic data is pro-
vided by Topographic Services (DOLA)
in INTERGRAPH Design File format
(IGDS). Topographic information

within TENGRAPH is required to deter-
mine conditions placed on mining
tenements prior to grant and to define
the boundaries of some unsurveyed
tenements.

Existing Unsurveyed
Tenements

The existing unsurveyed tenements
are captured using the descriptions on
the application forms and the “'create
tenement boundary’ function within
TENGRAPH. A pilot study has deter-
mined that this process provides a con-
sistent base, eliminates original
plotting errors and establishes a plat-
form for rigorous testing of the soft-
ware.

Implementation

The development of an informational
system such as TENGRAPH is a com-
plex project. It requires proper manage-
ment and cooperation between
computing professionals and users to
ensure the success of the project.

Appropriate lead time is required for
the planning of the project and the de-
velopment of new procedures as a re-
sult of the implementation of this
technology. Consultation, customer ex-
posure, operational staff participation,
education and training are key ele-
ments contributing to a positive atmos-
phere and acceptance of this
electronic system.

TENGRAPH will be formally released
to the mining industry in Kalgoctlie in
March 1994, Almost 50% of the State's
tenements are located in Kalgoorlie
and the adjacent regions.

By the end of 1993, only the Kalgeorlie
Mining Registrar's Region will have
data available within TENGRAPH,
however, by 1997 statewide coverage
will be accomplished with worksta-
tions located in Perth and a number of
Regional Centres.

Cost Benefit Analysis

Implementation Costs

The estimated cost of implementing
the TENGRAPH system over the State
during the seven year period is
$9.46milhozl.

The cost can be categorised as follows:

M development costs - for the applica-
tion design and programming by
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Consultants, Contractors and De-
partmental Programmers and their
associated hardware and software
requirements;

B implementation/operational costs -
for hardware, software, mainte-
nance and

B ommunication requirements for pub-
lic/Departmental access in Perth
and Regional Centres;

M data capture costs - for Departmen-
tal and Contract personnel engaged
in capturing the base data (sur-
veyed and unsurveyed tenements,
cadastral and topographic informa-
tion) frameworks including software
and hardware requirements.

Total operating costs to the 30th June
1993 equate to $1.3million.

Benefits of TENGRAPH

The major benefits to the Mining and
Surveying Industries and the Depart-
ment can be summarised as follows:

B ease in determining available land
for mining;

B improved management of environ-
mentally sensitive areas;

@ quicker access to tenement location:

B up to date information;

B automatic graphical update on
death of tenements;

W replacement and archiving of ana-
logue Public Plans;

B access to survey details for sur-
veyed mining tenements from a
number of Regional Offices in the
State;

W availability of AMG or LAT/LONG
values for all tenement corners. For
unsurveyed tenements these values
have been derived from the appli-
cant's description. This will ensure
more efficient location of tenement
marks or posts if GPS equipment is
utilised;

W the opportunity to lodge mining
tenement applications in AMG co-
ordinate form if GPS equipment has
been used. For the Department, this
will provide a more accurate spatial
framework and thus confidence in
determining tenure affected for un-
surveyed tenements;

B access to the certificate of title num-
ber (thus ownership) for private
land parcels outside townsites from
any TENGRAPH installation;

B graphical display/information of
more surveyed tenements than with
the current system.

Benefits will accrue from the ability of
the system tc assist in the more equita-

ble and sustainable exploitation of the
State’s mineral resources. It will also
ensure the more effective implementa-
tion of Government policies relating to
mining and the environment.

While difficult to quantify, these bene-
fits are not intangible and will be di-
rectly linked to revenue returns from
increased exploration activity and the
consequential lease, license and appli-
cation fees.

Quantified benefits can more readily
be identified with those already enu-
merated but apply specifically to:

B maintenance of one graphic data
base - reduced charting workload;

W comprehensive State wide coverage
of tenement information at all re-
gional offices;

B automated application and ap-
praisal processes;

M availability of digital graphical data;

W online access to government agen-
cies and the mining industry.

An early cost benefit analysis prepared
for Cabinet approval listed a cumula-
tive benefit of $2.13million of revenue
returns over expenditure over a five
year period. This analysis considered
operational costs against an increase

in exploration activity and position sav-
ings that will result from the implemen-
tation of the TENGRAPH system.

Conclusions

TENGRAPH will become the elec-
tronic replacement of the public plan
system, streamline the mining tene-
ment administrative procedures and
provide the Mining Industry with com-
prehensive Statewide coverage of
graphical data.

Legislative change to support the appli-
cation process and the utilisation of
GPS technology will not only provide
the spatial accuracy of mining tene-
ments but also the opportunities for
miners and surveyors to lodge informa-
tion electronically from anywhere in
the State.

ILIP co-ordinated by the WALIS coun-
cil, is supporting the progressive digi-
tal capture of cadastral and
topographic information and has devel-
oped the infrastructure necessary for
the acquisition of spatially related data.

Mining tenement applications will be
processed at the point of lodgement in
the regional offices and the system's

architecture will ensure immediate ac-

cess to this information across the
TENGRAPH network.

The system development of co-opera-
tive processing between the main-
frame and workstations will not only
provide for adequate response times in
regional centres but will integrate the
Department's graphical and textual in-
formation systems.

The mining industry will benefit from
the technological change and the De-
partment will be able to provide more
efficient, effective and innovative prod-
ucts and services into the 21st century.
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Everythin d(.

2 p.m. is pure profit!

Compared to a conventional total station,
Geodimeter System 4000 will save youup to
3 hours a day. And that’s after counting
depreciation, salaries and other costs.

This gives you two interesting options.
Increase your profitability by 30 - 40% or
let the survey crew go home at 2 o’clock!

We’ve kept pretty quiet about our

Report after report arrives showing the
superiority of remote control surveying,
and we’ve just got to tell somebody the good
news!

Interested? Want to see what the system
can do for you? Get in touch with us and
we’ll give you the facts. After you see them,
we’re sure you’ll think twice.

system’s amazing productivity... until now.
y gp Y.

e

This sounds too good to be true! Prove it!

1 Contact me now. I want the facts and figures.

] Please send me all the info you have on
remote positioning

-1 Please send me user reports.

Name

Company - R

Address —

Post code City

System4000 .
~ountry e

Get 3 more
hours a day! Tetephone

r—---_-

L

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

HEAD OFFICE: Geodimeter of Australia Pty Ltd, PO Box 223 Brookvale NSW 2100 Tel: (02) 975 6100 Fax: (02} 975 6112 Contact: David Morrow

Victoria, Tasmania, South Australia
On Line Surveying Equipment Pty Ltd
Tel: (03) 597 0711 Fax: (03) 598 4323
Contact: Colin Plumb

Queensland

Herga Instruments Pty Ltd

Tel: (07) 852 1245 Fax: (07) 252 1275
Contact: Paul Bright or Lawrie Watson

Western Australia

Haefeli-Lysnar Survey Equipment Pty Ltd
Tel: (09) 242 4444 Fax: (09) 242 5544
Contact: Graeme Paton
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Australian Mine Surveyor

Surveyors at Play

Put some spice in your life, spend a weekend or two

doing what this surveyor does

WHAT DID YOU DO last week-
end? Sew up the stitching on
your field bag? Maybe you gave the Kelly
“Dandenong” a run over with the oil

stone?

If you were a very exciting person,
maybe you tried to get that air bubble
out of that “Suunto” compass that the
chainman dropped a few years back.

Well Don Thallon doesn’t do any of the
exciting things that I have listed
above; he races sports cars of varying
vintages around tracks like Lakeside,
Amaroo, Eastem Creek and Phillip Is-
land.

Don started his racing career twice.
His first foray into the sport was
around 1966 in a Mini Cooper on the
dirt circuit and hill climb tracks around
Toowoomba. He made a comeback to
the sport in 1982 with a fleet of ma-
1oon and silver Jaguars.

S

Well actually there were only 2 maroon
and silver cars, an XK150 and a MK II
but he had 2 or 3 other Jaguars in dif-
ferent colours. These were vehicles
from the 50’s for the XK150 and the
early 60’s for the MK 1I.

As [ remember, the XK 150 had 16 or
17 inch rims and Don was running
very wide motorcycle tyres as race rub-
ber. Unfortunately the Gross Vehicle
Mass of a Jaguar is a bit more than a
motorcycle and the $200 tyres (each)
would last only one race.

A change of life caused Don to change
marques around the mid 1980’s. Those
people with a French sort of name
who made cars in America took his
fancy. A brace of Chevrolets were now
leaving oil drops on the garage floor.

It should be pointed out that these
were not just “any’ Chevs, these were
Corvettes and a Nova.

I do not know the exact order they ar-
rived in, but I think the first to arrive
was a 1961 Corvette. This 2 seater
sports car is powered by a small block,
283 cubic inch V8, which puts out
about 385 brake horsepower.

By comparison, with the 1961 Cor-
vette, the Chev Nova is very pedes-
trian in appearance. The Nova hails
from the late 1960's and is powered by
a small block 327 cubic inch V8 deliv-
ering about 450 brake horsepower.

The "trilogy” is rounded out with a
1984 Corvette coupe which is powered
by a 350 cubic inch V8 delivering 500
brake horsepower. This car was pur-
chased in Los Angeles in 1991 and
brought back to Australia as hand lug-

gage.

The vehicle was owned by one lady
owner and only driven to the riots on
Sundays. Don recalls with fond memo-
ries that the upholstery still smelt of

A surveyor going for a sunday drive at the Indy Grand an~on the Gold Coast
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the lady's perfume when he purchased
it. Well that's enough of that sort of in-
formation.

The cars are raced in separate catego-
ries.

The Nova is raced in what is called Ap-
pendix “J" and is ranked in about the
top 12 cars in Australia. The 1961 Cor-
vette is the fastest in its class (produc-
tion sports cars 1940-1961) in Australia
and holds the record at every circuit.

The 1984 Corvette is in the top 5 or 6
cars in Australia and is raced in the
"Marque Sports” category. Marque

The 1961 .Corvette at Lakeside

How much longer will this continue as
a recreation? "It will continue long af-
ter I have retired from surveying,” says
Mr Thallon

Sports entries can carry advertising,
while the other classes can not.

The power and performance of this car
would be on par with a slower (2-3 sec-

onds only) Group A" touring car. Terry Buchanan i

The cars have raced in the preliminary
events at Bathurst, the Australian
Grand Prix in Adelaide and the Indy
Grand Prix at Surfers Paradise.

Why does he do it? Don maintains that
it gets the blood and adrenalin pump-
ing and is quite a good technique to re-
lieve executive stress.

3

The Chev Nova oversteering at Lakeside
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22 — 24 JUNE 1994
POKOLBIN, NSW

FEATURES

Venue — Novocastrian Motor Inn
Formal Dinner — on the South Steyne

Informal get-together — at the Brewery

CALL FOR PAPERS

Opportunities are still available if you want to present a paper

SUBJECT MATTER MAY INCLUDE -~
New Technology

Legal Changes
Rehabilitation
Subsidence
Education
Computers

Historical

N






