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Gold Rush Country:

KALGOORLIE — BOULDER AREAS, WEST AUSTRALIA

EARLY HISTORY

Long before the white man came to
Australia the Aborigines were
seasonal residents of the Goldfields
area. But water was scarce, as was
game, and they were less numerous
than in the SW. @ The first white
people in WA settled in 1829 on the
banks of the Swan River where Perth
now stands. A year later the
population was 4000. Most of these
settiers were so inexperienced, and
their progress so poor, that convicts
(previously not admitted on principie)
had to be introduced in 1850. As a
result WA's roads, buildings and
bridges forged quickly ahead. Despite
this the population increased only
slowly by about 1000 a year over the
next 40 years, and by 1885 WA’s
prosperity was well behind that of the
Eastern States. Not until gold was
discovered did WA really catch up. @
The Kalgoorlie-Boulder area was first
explored in 1863 when a group on
horseback led by H.M. Lefroy
travelled nearly 1500 km in 3 months
in search of land suitable for sheep
grazing. It was winter, yet water was
so scarce that the men were often too
thirsty to eat or were ilt from drinking
at muddy pools, and frequently their
horses were without water for several
days. They were followed in{ 1864-
1868 by 3 expeditions led by
C.C. Hunt who established the tracks
and wells near granite outcrops that
made subsequent travels possible.
Both Lefroy and Hunt traversed some
of the richest gold country in the
world, but they were not looking for
gold and remained unaware of it. ®
Gold was first discovered in WA in
1886 in the NW and many big rushes
occurred there over the next 5 years.
Most of the newcomers were
“Tothersiders” from the Eastern
States because there the 1850-1870
gold rushes had petered out leaving a
mild depression with many people out
of work. ® But the goid quickly ran
out and the out-of-work miners began
to explore the tracks established
earlier by Hunt and subsequent
sandalwood cutters. In 1887 gold was
discovered at Southern Cross and 5
years later at Coolgardie, Kalgoorlie
and Norseman, and was quickly
followed by discoveries north to
Wiluna and Meekatharra. The

phenomenal rushes of Australia’s
richest gold State had begun. ® Two
things, lack of water and lack of
violence, distinguished WA'’s gold
rushes from virtually all others;
otherwise they were much the same,
namely all money and no kindness.
The tragedy of the early rushes was
not that many found no gold, but that
many lacked proper directions and
equipment and gave no thought to
lack of water. Countless numbers died
as a result. ® To stimulate the early
search for gold the Government
offered a reward of £500-£1000 for
the first discovery of payable gold in
each region. The winning claims were
thus called Reward Claims. Naturally
news of any valuable find spread like
wildfire and caused tremendous
rushes. With particularly rich finds
(and there were many) often hundreds
of men would leave simultaneously at
dawn. The day after the Coolgardie
find was announced, the railway

station at Perth was packed with
eager gold-seekers; Southern Cross
was deserted (“everyone who could
possibly go had gone to the new rush,
including bakers, butchers, the barber
and the bootmaker”) and the
Warden's Office had run out of
Miner's Right forms. One rush from
Kanowna involved the simultaneous
departure of 3000 men “all provided
with means of immediate conveyance
to the find ... buggies galore ...
horses. .. never had such an array of
bicycles been seen on the field
before... never was such a mad,
headlong rush witnessed... of the
wildest, most dare-devil, and break-
neck character.” For several days the
find was a mass of feverish activity,
but no goid was discovered (it was in
fact a hoax), and within 10 days the
find was deserted. ® By 1890 people
were coming from everywhere - the
Eastern States, UK, Europe, USA, NZ,

The Beam Pump at the Sovereign Quartz Mine, Sovereign Hill, Ballarat, Victoria,
This is for demonstration only, butis the only operating beam pump in the country,
driven by a steam-powered restored engine originally from Ruston, England.
The pump was built by Sovereign Hill staff.



Secretary’s

Report

Hugh Taylor

With this issue of the Journal you will
be receiving a copy of the Minutes of
the Annual General Meeting and some
material concerning the next Seminar
to be held at the Brisbane Travelodge
from May 11 to May 13, 1988. | would
draw your attention to the need for
some quick action on making a decision
to attend this seminar because of the
great problem with accommodation at
the time as we have planned this
meeting so that our members and
families will be given a chance to attend
the World Expo 1988. Would all
interested members please send in the
“intention to attend” questionnaire as
soon as possible.

The Seminar held in Maitland was
tremendously successfu!l and will be a
hard act to follow. This seems to be the
norm for our seminars. We are growing
in strength and these conferences are
getting better every year.

Although | was impressed with all of
the papers at Maitland one or two of
them will always be remembered by me
and these were “Surveying Longwalls”
by Stuart McNaughton and Dennis
Baker and“Seismic and Exploration” by
Derycke Palmer. | was also very
impressed by the Opening Address and
Keynote Speakers and we were
disappointed to find that the Keynote
Speaker gave his talk without notesand
we are not able to print it for those
members who could not attend.

Qur President, Mr. Joe Blakey has
retired after a very effective year in
office and Mr. Peter Whalan willassume
responsibility for this year. | have been
honoured by being accepted asFederal
Secretary again and | have also
accepted the position of Queensland
State Secretary where Mr. Blakey will
assume the role of State President.

Best Wishes, Hugh Taylor.

President’s Report

| am proud that the members have
elected me as Federal President for the
coming year and look forward to
another successful year with AIMS. The
Federal Executive are:
President: Peter Whalan

Post Office Box 294

Costain Coal Limited
Muswellbrook NSW 2333

Ravensworth No. 2 Mine

Phones: Work (065) 72 4055,

Home (065) 43 4138.
Vice-President: Peter Eason,

P.O.Box 12, -

Singleton N.S.W. 2330.

Phone: Home (065) 72 1982

Work (065) 724166.
Secretary: Hugh Taylor,

Post Office Box 109,

Rhondda Collieries Pty. Limited,

Ipswich Queensland 4305.

Phone Home (07) 282 1459

Work (07) 282 1311.
Treasurer: Andrew Thompson,

Blair Athol Coal,

Post Office Box 177,

Clermont, Queensiand 4721.

Phones: Home {(079) 83 2722

Work (079) 83 1433

Federal Councillors:
1. Leigh Capon, Queensland.
2. William Conrick, South Australia.
3. Bob Harris, Queensland.
4. Steve Lamb, N.S.W.
5. Kerry Anderson, N.S.W.

Names of all State and Regional
Division office holders will be published
when their respective elections are
held. The Queensland Division office
holders are:

President: Joe Blakey,

New Hope Collieries Group,

Post Office Box 47,

Ipswich, Queensland, 4305.

Phones Work {(07) 202 1100,

Home (07) 379 4533
Secretary: Hugh Taylor,

P.O. Box 109,

tpswich Queensland 4305,

Home (07) 282 1459

Work (07) 282 1311
TReasurer: Graham H. Cooper,

P.O. Box 78,

Darling Heights, Queensland, 4350.

Phones Home (076) 36 1908,

Work (076) 31 2544,

The Executive have been working on
two major areas so far this year:
(1) We have sent our proposal to the
South Australian Department of Lands
concerning their “Submission on
Surveyors Act” enquiry. Discussions
with the Chief State Mining Engineer
and our South Australian Federal
Councillor, Ken Conrick, were held early
this year and Ken prepared the initial
draft document.
(i) We also have been considering all
aspects of “Incorporation”. The
Executive are examining the advantages
and disadvantages of incorporationand
the legal protection that can be attained
under this Act. This information will be
discussed at our next Annual General
Meeting.
Best Wishes
Peter Whalan.

| am also submitting my Report onthe
6th Seminar in my capacity as Seminar
Convenor:

REPORT ON 6th ANNUAL MINE
SURVEY SEMINAR — 1987

The 1987 Seminar was held at the
Monte Pio Court Convention Centre,
Maitland N.S.W. from 1st to 3rd April,
1987.

Mr. Norm Burton, District Inspector of
Coal Mines in the Newcastle District,
welcomed visitors and officially opened
the seminar. This was followed by the
Keynote address delivered by Mr. Bill
Chapman, a member of the Joint Coal
Board of N.S.W. In an enlightening
presentation, Bill addressed topics
such as the concepts of offshore
stockpiling, a coal school for overseas
traders, computer recording of accident
statistics in the coal industry and
rehabilitation programs forinjured mine
workers.

During the course of the seminar,
papers presented were generally well
prepared and presented. However, |
believe a consideration for the future
is the need for tighter control on the
material to be presented to ensure that
the topic addressed is the topic
intended by the organisers.

Tours were conducted to Mt. Thorley
Open Cut, John Darling Underground
and the Boolaroo Mines Rescue Station.
The tours were not well attended and

organisation was made difficult by
people not correctly indicating their
intentions on the registration form.

Twelve exhibitors displayed their
products with feedback suggesting that
delegate’s response was more than
acceptable.

Many coal minesinthe NorthernArea
contributed to the success of the
seminar by providing sponsorship,
permitting mine tours and allowing
committee members time and
secretarial support to achieve the many
organisational tasks for such a function.
In total some 167 delegates attended
with the following breakdown.

New SouthWales ............... 118
Queenstand .................. 17
Victoria ....ooiiiiiiiiii e 2
Northern Territory .................. 1
Broken Hill .......cooiiiiiiiiiit, 4
Private Consultants ............... 11
Government Departments .......... 6
Educational Institutes .............. 8
Total attendance ............... 167

| believe the seminar was a success
technically, socially and financially,
whilst the venue proved to be an
excellent choice.
Peter Whalan
Seminar Convenor



Africa, Japan — and for 10 years the
population of WA doubled every five
years, average increase 15,000 a
year. @ Most of them arrived by boat
at Fremantle or Albany. From there
some took the horse coach (at 5d a
mile) if there was one, some bought a
horse (at £5-£50 depending on
demand) or camel, and some hired
space on a horse - or camel-team for
their belongings (at 1salbor£5 a
swag) and walked alongside. Of the
less affluent (which was most of
them), some rode bicycles, some
pushed wheelbarrows, a few rolled
barrels, and the rest walked with
heavy swags and water bags on their
backs.

Many walked hundreds of miles, not
merely around the Goldfields but all
the way from the NW or ES. “A
common sight at the end of the day
was men washing their feet with their
precious water or rubbing them with
tfat or vaseline to ease the soreness.”
@ Everything from beer to huge 10-
tonne boilers had to be laboriously
carted (at up to £120 a tonne) over
the dusty 200-km sand track between
Southern Cross and Coolgardie. Cars
and smooth roads were 40 years

" away. Horse teams averaged
15km/day, or after heavy rain
3km/day through axle-deep mud.
Express mail was carried by cyclists
at up to 150km/day for 5s a letter.
Camels were particularly useful and
many hundreds along with drivers
were imported from Afghanistan and
Baluchistan (now part of Pakistan).
Trains of 100 camels were a familiar
sight, tied nose to tail, neck-bells
tinkling, with an Afghani driver in
turban and pantaloons walking beside
every 30th animal. The record camel
ride was 200km in 21 hours. ® When
the railway finally reached Coolgardie
in 1896, and Leonora in 1903, it was
an enormous aid to progress. in 1809
the cost of passenger rail travel was
12s per 100km; in 1974 it was $2.50,
today it is $4. @ The first arrivals lived
in tents or merely spread their swag
on the ground. Hard on their heels
came “camel teams, horse-drawn
wagons with water, food, clothing,
boots, cases of whisky, barrels of beer,
timber for dry-blowers . .. trees and
scrub vanished... within two weeks
the valley was transformed into one
long dust-heap.” Soon there were
shacks made from hessian hung from
poles, canvas, old packing cases,
corrugated iron, beaten-out kerosene
tins, anything. At first they huddled
round the diggings. Then as the area
grew they reorganised into a proper
town with the extra-wide streets
necessary for turning camel teams.
Later, if the gold lasted, came fine
stone buildings. ® The fire hazard
was enormous, and disastrous fires
were common, often taking whole
blocks of shacks and many lives.
Dust from the teamsters and from the
diggings was everywhere. Water was
always scarce and washing for most
was but a memory. Reliable soaks in
creek beds (such as that at Lawlers,
as a result of which it had “the only
green foliage for miles”) were the
exception. Even salt water was
useless here as it “caused the dust to
stick more than ever.” Sometimes the
water simply ran out: “crowds of men
could be seen waiting around every

waterstand, and not a drop to be had
for love or money... men were
walking about with their lips parched
and cracked, too thirsty to speak... in
the hotels the barman passed over the
whisky bottle but kept a firm grip on
the water jug.” ® Hotels averaged 1
per 250-500 men (the same as today)
and at one time there were a dozen
breweries in the Goldfields with a
total output of over 2%2m litres of beer
a year. The bottles still litter hundreds
of sq km. The earliest clear-glass
bottles are now a beautiful purple
{(caused by the prolonged sunlight
producing purple permanganate from
the manganese added to suppress
unwanted iron colours). These “desert
amethysts” are now collectors’ items
and the chance of finding one intact
is remote, although fragments are
fairly common. @ Fresh food was non-
existent and they lived on tea, canned
meat (called “tinned dog”), and
damper (camp-fire bread made from
flour, water and baking powder). In
later years the variety of canned food
was enormous: “any dish you could
imagine is done up in tins — all kinds
of vegetables and puddings, custards,
cream, butter, all kinds of meats
including ox cheeks, boneless pigs
feet, liver and bacon, teal, duck, fowl,
tomatoes and herring.” The number of
empty cans was also enormous.
Before leaving a camp all the cans
would be putin a heap and burnt,
unfortunately not to Keep WA
Beautifu! but to meit and collect the
solder, then worth 3/6 a Ib. Heaps 1m
high and 3m across were common. @
But conditions were too chaotic to be
healthy. There was no sanitation, flies
were abundant, and water was scarce.
Disease and dietary deficiencies were
the rule, notably boils, food poisoning,
scurvy, dysentery and typhoid. One
typhoid epidemic caused by
contaminated water killed hundreds in
Coolgardie and “one half of the town
was busy burying the other hall.”

Over 100 men in Coolgardie
cemetery are under 26 and few
people lived beyond 40. These
conditions did not improve until 1903
when the pipeline brought abundant
water to the Goldfields. ® In 1894 the
annual value of WA’s gold production
reached £1m and money from the UK
(then the financial centre of the world)
began to flood in to finance
development. In London nearly 80
new mining companies were floated,
and by 1896 the total reached nearly
800. Excitement and recklessness
ruled the day. Camels and cyclists
dashed through the bush carrying
messages, “Prospectors are leaving
daily in all directions.” and unproven
outcrops were purchased by the
hundred. ® The boom quickly
degenerated into a frenzy of
speculation, bogus financing, and
fraud. Inevitably it collapsed and by
1901 only 140 companies remained
in existence. ® Life was strenuous,
hard and lonely, hence men came to
town for fun (“On a Saturday night
the streets are thronged from side to
side”) and if they couldn't find it they
made it. Most were sport-mad
because there was literally nothing
else: no rivers or beaches or fishing or
mountains, virtually no women (even
in 1901 men outnumbered women
2:1), only heat, dust, flies and gold. All

kinds of sport and entertainment
flourished on a grand scale - football,
boxing, cycling (which achieved world
fame and attracted champion over-
seas cyclists), camel racing, horse
racing (including WA’s only steeple-
chase and some of the richest races
in Australia), theatres galore, open-air
meetings of all kinds, processions,
massed choirs, brass bands (some of
which travelled interstate and won
prizes), endless hotels with endless
hours (“though it has been raining all
day, there have been hundreds of
drunks and fights”), gambling, vice
and politics. ® Before the railway
arrived everything was expensive:
cake was 2s a Ib, milk (if available) 1s
a pint, eggs 5d each, beer 3s a bottle,
whisky 12/6, champagne 25s, water
6d-4/6 a gallon. 1s then was roughly
equivalent to $2 today. But gold was
plentiful. Through all the gold rush
years the price of gold was about
£4/0z, and most finds were giving the
prospectors at least 1oz/day. @ In
1900 labourers were paid 10s a day,
tradesmen 12/6. In 1910 the miners
at the face (the dirtiest, most
dangerous, most highly skilled but
most highly paid of all mining jobs)
got 90s for a 48-hour week; today
they can get $750 a week. ® Most
towns depended entirely on gold. As
the gold came and went so did the
town. Many towns of 1000 people
lasted for less than 10 years; even
Kanowna with 12,000 people lasted
only 20 years. Many areas supported
settlements every few km which today
are but waste ground and rich
memories.

PADDY HANNAN

Paddy Hannan, discoverer of
Kalgoorlie's gold, was a pleasant
modest bright-eyed Irishman born in
County Clare in 1843. He came to WA
from the Eastern States in 1889 and
followed the rushes to Southern
Cross and then Coolgardie. In June
1893 he and a fellow Irishman Tom
Flanagan followed another rush 60km
E of Coolgardie. By a lucky misfortune
one of their horses lost a shoe and
they were forced to camp 20km short
of their destination near what is now
Kalgoorlie’'s Mt Charlotte. To their
surprise they found several good
nuggets and so prospected further.

THE GOLDEN MILE

in Boulder, under the surface gold,
lay a huge schistose lode discovered
in November 1893 by a Canadian
prospector Larry Cammilleri. It was
rich in free gold (initially over 5
oz/ton) and, lower down, even richer
in gold teliuride ore discovered in
1896. It covered one square mile
(hence the name) and now has over
800km of workings down to 1300m.
Its richness, size and predominance
of teliuride ore made it unique in the
world. Without it Kalgoorlie-Boulder
would have become just another
ghost town. @ By 1896 the Golden
Mile was a reality and to date it has
produced over 1200 tonnes of goid.

Reprinted with kind permission of the

"Kalgoorlie-Boulder Tourist Bureau.
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HP DraftPro
Plotter

UNBEATABLE AT
- $8920

(Excluding Sales Tax and subject to exchange fluctuations.)

HEWLETT
PACKARD

K

Now you can have traditional HP quality, reliability and service
at an untraditional low price...with the HP DraftPro plotter!

polyester film. And the 8-pen carousel

The HP DraftPro fits perfectly with your
holds fiber-tip, refillable liquid-ink and

personal CAD system. It’s compatible

with most leading PCs, including IBM,
Apple and, of course, Hewlett-Packard.
And it’s supported by almost all popular
CAD software packages. The DraftPro is
flexible, too. You can plot your drawings
on A2/C- and Al/D-size paper, vellum or

disposable liquid-ink pens. Finally, the HP
DraftPro offers you the same high quality
output as more expensive plotters at a
surprisingly unbeatable price. Ask for a
demonstration today!

HEERBRUGCG

Wild Leitz  Aus2012) ey umied

: QLD. 854 1988 : S.A. 2127677 :
P.N.G. 25 6500

N.S.W. 888 7122 : VIC. 20 6986 W.A, 382 3922

TAS. 234962 :




FORUM ON EDUCATION

6TH ANNUAL MINE SURVEYING
SEMINAR

The main theme for the 1987
Seminar was Education. Papers were
delivered along that theme, and a
forum on education was held to
obtain the opinions of surveyors at
the conference.

Below is the text of the opening
remarks by the Chairman for the
Forum on Education:—

“The Concise Oxford Dictionary
defines an educationalist as someone
engaged in ‘Systematic instruction;
development of character or mental
power; training.’ This means that any
person attending the 6th Annual
Mine Survey Seminar, or any person
who reads the papers from the
Seminar, can call themselves an
educationalist.

There are people with the
necessary expertise who work on the
detail of developing curricula and
syllabi, and of course there are the
educators who use appropriate
teaching methods to cover the
material in the syllabi. In a large
majority of cases however, the basic
educational philosophies and
directions stem from experience and
commonsense. For that reason, every
person has views on educational
matters.

| would suggest 3 main headings for
career based educational
development:

1. Education leading to tertiary
qualifications;

2. Education leading to Statutory
qualifications; and

3. Education for professional
development.

It is important that at all stages
there is communication between the
tertiary institutions, the Statutory
examining bodies and the industry as
a whole.

Under the three headings
previously suggested, some topics are
listed to provide a starting point for
discussion.

1. Education Leading to Tertiary

Qualifications

* Course Syllabus Content

* Company program for monitoring
development of trainee

* Remote distance -~ Block
Release — Correspondence ~
Satellite

* Textbooks

2. Education Leading To Statutory

Qualifications

* Tutorials for candidates

* Freedom of Information Act

* Adequate overall experience of
candidates

* Subscription to technical journals
and conference papers

3. Education For Professional

Development

* Technical sessions arranged by
branches

* Short courses - Environmental
impact Statements - Boundary
Definition for Lease Work
- NSW Integrated Survey Grid
- Road and Drainage Design

* Remote distance - Tutor travels
to district
* Technical Newsletter’

Gary Webb,
Newcastle Technical College.

As a result of the forum, a working
group discussed in detail strategies
for attempting to ensure suitable
tertiary education for the Mine
Surveyor.

Short-Term

+ To review the syliabus structure of
the proposed NSW Department of
Technical and Further Education’s
Associate Diploma in Mine
Surveying. As this will be
implemented in 1988, a meeting
will be convened in April between
representatives of the NSW
Department of TAFE, the Australian
Coal Association, the Australian
Institute of Mine Surveyors, the
Joint Coal Board and the Board of
Examiners.

The objective will be to adopt the
Associate Diploma in Surveying
being proposed by the Division of
Surveying and Cartography, School
of Civil Engineering, NSW
Department of TAFE, as a basis for
the Mine Surveying Course. Modif-
ications to the syliabus for the
Associate Diploma in Surveying
would allow mining content and
mine surveying practices to
complement the grounding in
modern surveying. At the same
time, best uses could be made of
resources by the grouping of Mine
Surveying and Land and Engineer-
ing Surveyors in the same subjects
and at the same location.

* |f successful in the above review,
attention will be directed to
implementing the same syllabus as
an external course of study. This
will be done in co-operation with
the other States with the intention
of developing a national syllabus.

tong-Term

*  Working towards the lead given by
Queensiand by incorporating end-
on-end education in the training of
surveyors. This should provide the
means for Mine Surveying grad-
uates to gain degree qualifications
without having to start the 4 year
full-time degree course with only 2-
5 exemptions.

* Developing a national syllabus.

* Investigating the feasibility of
modifying the current Bachelor of
Surveying degree to include a
Mine Surveying strand. This would
result in a degree in Mine
Surveying.

Working Party

Kerry Anderson Newcom
Collieries Pty Ltd
Peter Eason BP Coal

Development
Aust Pty Ltd

Steve Lamb Hebden Mining
Company
Maurice Tangredi BP Coal

Development
Aust Pty Ltd

Peter Whalan Costain Coal Lid

Observers

Phil Clarke Ipswich College
of TAFE

Terry Lagerlow Wollongong
College of TAFE

Gary Webb Newcastle

Technical College

A guestionnaire was circulated at
the seminar to gain opinions on the
various educational and working role
aspects of concern. In particular, the
role of the surveyor in the mining
industry and the educational
standards, were questioned. From the
15 received, plus conversations
leading up to, and during the seminar,
a cross section of ideas can be
summarised as follows:—

1. An even percentage of survey
personnel are either happy or
dissatisfied with their position.

2. Only a few people suggest that a
university degree should be
mandatory in years to come! The
consensus of ideas on this matter
is that end-on-education should be
available so that surveyors who
wish to continue with their study
and gain a degree can do so
without starting from ‘scratch’. One
suggestion was for the position of
‘Executive Mining Surveyor for
those who do gain their degree in
Mine Surveying.

Other opinions expressed

highlighted:-

iy aneed to improve present
syllabus and teaching of same.

ii) the continuation of Coal Mines
Qualification Board
Examination.

iiiy the preference for surveyors to
be more involved in manage-
ment decisions - particularly
regarding mine planning.

iv) extending surveyors training by
post certificate courses,
training sessions etc.

It is hoped that the strategies
arrived at, by the working group will
lead to the fulfilment of the general
consensus of objectives expressed.




MAP-MAGIC Geographical Systems are a powerful
and flexible family of mapping products.

MAP-MAGIC comprises —

* % % % % % % * % *

Intelligent digitising

Extensive geometric functions
Graphical text editor

Point, line, circle & polygon mapping
Automatic polygon generation

Polygon analysis, buffering & overlay
User-definable mapping symbols
User-definabie line symbols

Hierarchal or relational (SQL) data base
Integration with

MAP-MAGIC will provide —

* % % % % % X % ¥

»

— Engineering design & works management 4
system 4

— Hydrographic survey/offshore location system

— Topographical/contour mapping system
— Engineering/cadastral survey system
Communications

Social mapping

Earth resource mapping
Statistical mapping

Water and soil conservation mapping
Forestry mapping

Cadastral mapping

Utilities & services mapping
Facility mapping
Topographical mapping
Traffic and police mapping
Local Government mapping
Land Inventory mapping

% Tourist mapping

Statutory administration mapping

% Census mapping

a8 KINGDOM PTY LTD

5 Devhin Street. Ryde. Australia

PO Box 338 Ryde. NSW 2112
Phone (02) 807 4822

Telex: AA 72017 KINGDM

27 Manning Street. Milton. Qid. 4064
Phone (07) 369 0311




MINE SURVEYING SEMINAR 1988

— To coincide with Expo —

INTENTION TO ATTEND —

BRISBANE - WEDNESDAY
MAY 11TH 1988 - FRIDAY
MAY 13TH 1988

THEME: Towards the Future;
Technology and the Mine Surveyor
VENUE: Brisbane City Travelodge

Towards the Future: At this Seminar
we will see the latest in Trade Exhibits
and hear about the newest appli-
cations of technology and the
experiences of our peers with this
technology.

As the surface deposits dwindle
more exploration will take place and
greater reliance on underground
surveying will occur. This will be a
function of selective mining that can
only be based on geostatistical
analysis leading to the use and
mastery of complex computer
programs. This data will be based
primarily on the mine surveyor's
measurements. Sub-themes at the
conference are on Exploration and
Underground Surveying.

SOCIAL PROGRAMME

We have timed our Seminar so that
attending families will have the
opportunity to visit EXPO 88 and the
Queensland President's wife will be in
charge of the Ladies Social Program.
On the final night after the Seminar
we hope to visit Jupiters Casino.

TECHNICAL SESSIONS

Wednesday: Registration; Mayoral
8.30 Address; Welcoming
Address Keynote
Speaker; Six Technical
Papers with the Sub-
theme of Technology.
Annual General
Meeting.

Trade Displays; Three
papers on Exploration;
Excursion to a Sand
Mining Site. Fermal
Dinner.

Trade Displays, three
papers on Education;
three papers on
Underground
Surveying; 3.30pm
Close.

ACCOMMODATION

50 Rooms at $105 per night have
been booked at the Brisbane City
Travelodge. A Fifty Dollar ($50.00)
deposit i3 required with the following
application. This will be refunded on
the day of registration. Cost
$53/share twin.

We would point out that ALL
accommodation in Brisbane at this
time is completely booked out. This
will be the only chance you will have
to reserve accommodation.

Thursday:

Friday:

TO: The Chairman
Mine Surveying Seminar 1988
Austraiian Institute of Mine
Surveyors
Box 78, Darling Heights,
Q. 4350

| intend to be at the Seminar in
1988 and | shall require:

BEDS: 1 2 3 4

NIGHTS REQUIRED:
TUESDAY WEDNESDAY THURSDAY

1 2 3

FRIDAY SATURDAY

4 5

Please circle the appropriate
response.

Would you please remit $50 with
this intention to attend. This will be
refunded on the day of registration.

I would stress that alt available
accommodation is already booked out
and ask interested members and
friends to apply as soon as possible
with their deposit so that the
Committee can finalise the
accommodation arrangements.

Best wishes,
Graham H Cooper
Chairman of Seminar Committee.

A view of the Sovereign Quartz Mine. This is a representation of a typical quartz mine found in Ballarat

at the turn of the century. Two boilers in the Boiler House to the left provide steam to power the quartz crushing stamper

in the Battery House, and the Beam Pump.

There were three mines on this site, and the muilock (waste) heap here remains from one of these.



TOPCON GTS8-3B and FC-2

The perfect combination for mine survey work where

vertical heighting, speed of data collection and integrity of
data are paramount concerns.

GTS-3B, the smallest and one of the lightest total stations available, can continuously transfer
instrument data without touching data collector, and can measure and record any combination of

values inside 4 seconds of time.

FC-2 data collector is faster than small computer type machines, is waterproof and robust. It is
designed for the single purposes of collecting survey data, and controlling set-out, and does so
with absolute precision, integrity and speed.

These are the features you want in your mine survey environment.

....simply, the EDM standard for Australia.

l : a E' DER Instrument Co. P/L Brisbane Office: g(:il_gg::fo;g‘. ggf;gogégsasbba.

HEAD OFFICE AND FACTORY: 253 PRINCES HIGHWAY, ARNCLIFFE, SYDNEY. 2205




Traverse Analysis in Undergroud

[
Coal Mines

Abstract:

This paper examines the accuracy of
underground traversesinrelation to the
requirements of the N.SW. Surveying
and Drafting Instructions for Coal Mine
Surveyors (Underground) 1984.

Introduction:

The establishment of adequate
survey control in an underground coal
mine is important from both a legal and
safety point of view. The development of
longwall mining has increased that
importance in that finer tolerances are
placed on the alignment of driveages.
Increased use of dual and single entries
has meant that there are more control
surveys for a given length of
development driveage than has
previously been the case. It is not
uncommon for a longwall block to be
2km long, resulting in loop control
traverses of up to 4km in length. High
standards must be maintained and the
mine surveyorgenerallyhaslesstime to
do it. The minimum standard is
stiputated in the Surveying and Drafting
Instructions for coal Mine surveyors
(Underground) 1984,

Up until 1984, the N.S.W. Surveying
and Drafting Instructions for Colliery
Surveyors 1976 (Underground)
stipulated that each “control and
subsidiary survey shall be closed for
bearing and co-ordinate to the standard
of accuracy as set out in the survey
Practice Regulations, 1933".

However, the 1984 Instructions
adopted the standard described in
Section 15.7 of the Manual of the New
South Wales Integrated Survey Grid.

This change in standard means that
the mine surveyor must examine his
work to establish whether his
techniques are able to satisfy the
standard and adjust those techniques
where necessary. An analysis of
surveys carried out in two of the mines
of the BHP Macquarie Collieries Group
indicated that while the old standard
was generally being attained easily, the
new standard was difficult to satisfy. Itis
not the purpose of this paper to
question the standard — in fact it is
wholly supported. The purpose is to
stimulate thought and encourage the
mine surveyor to closely examine his
own techniques.

The Standard

The standard specified in Section
15.7 of the Manual of the Integrated
Survey Grid is that the standard
deviation of any point with respect to
the control, or with respect to any other
point whould not exceed

r

—

K=F, 0.04+5*
where S is the direct distance between
the two points, in km and F is a constant
which is specified for each class of
accuracy. The Surveying and Drafting
Instructions do not specify to which
class of accuracy underground control
and subsidiary surveys belong.
However, it is understood that these
surveys should satisfy class D precision
in which case F is 50.

Since the weakest point of a traverse
is likely to be the mid point, it is
generally sufficient to determine the
standard deviation of the co-ordinates
of the mid point and compare this value
with the standard specified by the
equation above.

The value S in this case is the direct
distance from the traverse mid point to
the nearest control point on which the
traverse is based. If the standard
deviation of the mid point is greater
than the standard K, the design of the
traverse is unsatisfactory and must be
upgraded by more precise observations
orachange in shape or number of sides
of the traverse.

Section 15 of the Manual describes
two methods for determining the
standard deviation of the mid point of a
traverse and the standard deviation of
the traverse misclose.

1. The first method uses co-ordinates
of the traverse points and the
standard deviations of angle and
distance measurementsasinput(Oe
(Ce & Os). A spreadsheet software
package on a personal computercan
be very conveniently utilised to
perform the calculations involved in
this method. The method is based on
the tollowing assumptions:

a) The traverse is adjusted by first
distributing the angular misclose
over each angle then applying the
Bowditch Rule. If the traverse is
designed to be sufficiently
precise when the misclose is
adjusted by the Bowditch Rule, it
will be more precise after a more
elaborate adjustment such as the
method of least squares.

The standard deviation of a point

is used as the indicator of

precision, being the square root of
the sum of the squares of the semi
axes of the error elipse. Based on
the properties of the error elipse, if

O max is the major semiaxisand O

is the standard deviation of the

point as described above then

o
g O-max < o

7"

b

-

p\!

¢) The “mid point” of the traverse
does not deviate significantly
from the halfway point along the
perimeter length of the traverse.

2. The second method uses simplified

formulae assuming the traverse can be
classified into one of three classes
based on shape — loop traverse, V-
shaped traverses and straight line
traverses. The classification is based
on there being a reasonable balance
between the linear and angular
precision and the lengths of the
traverse sides being fairly even.
Calculations can be easily performed
on a hand held calculator.

Testing procedure is as follows:

1. Design (prior to observing the
traverse) Evaluate the standard
deviation of the mid point by one of
the methods described above and

compare with the standard.
Redesign the traverse if necessary.

2. Test Field Results:

a) Individual angle and distance
measurements should be
examined to ensure they comply
with the values assumed in the
design.

Traverse angular misclose must
not exceed 2.5 times the design
value being/n"Oe where N is the
number of angles measure and
Qe is the standard deviation of
each angle.

Evaluate the standard deviation of
the misclose by one of the
methods described. the actual
linear misclose must not exceed
2.5 times the design value.

It is important to note at this stage that
the standard deviation of the mid point
of the traverse is determined relative to
the nearest end point of the traverse
(control point). If the control point has
been established by a survey of higher
order, errors in the higher order survey .
should have a negligibie effect on the
absolute precision of the traverse mid
point. I the “control point” has not been
so established, as is often the case in
the underground situation, the
abovementioned calculations will not
provide an estimate of absolute
precision, i.e. errors in the previous
survey will be carried on into the
subsequent work.

In the examples which follow, the
results from both methods of calculation
are presented for comparison purposes.

b

~

o3

-~

Analysis of a Hypothetical Survey:

As an example, a loop traverse in the
shape of arectangle will be considered.
the shape is typical of a surveyarounda
(small) longwall block, the dimensions
of which are 960m by 160m.

Table (1) lists the results of the
analysis using various values of Ge and
Os as input. the analysis is performed
using traverse side lengths of 80m,
160m and 240m with measurement by
both chain and EDM equipment.

Examination of this analysis suggests
that, with respect to this particular loop
traverse, equipment used and technique
adopted, the following conclusions can
be drawn:

1. A number of the traverses with side
lengths of 80m will not satisfy the
standard.

2. Increasing the accuracy of chain
measurements does not significantly

alter the expected precision of the
traverse mid point.

3. The use of EDM equipment will not
improve the precision, unless its use
results in longer lines being
measured.

4. Increase in angular precision does
improve the expected precision of
the traverse mid point.

5. Reduction in the number of angles
measured will also improve the
expected precision.



AUSTRALIA PTY. LTD.

(INCORPORATED IN N.SW)

LANDMARK SOFTWARE IN CONJUNCTION WITH
TOTAL AND SEMI TOTAL STATIONS

The totally automated surveying and engineering office comprises two distinct but interrelated areas. Landmark Surveying and Engineering Software totally
automates the computing and drafting side of the office. It eliminates tedious, and time consuming hand drafting which was performed in the past and still is
in many offices.

The other side of producing a survey or engineering plan is of course the field work. With the assistance of a Total or Semi Total Station with data collector
the field side can be totally automated, thus speeding up immeasurably the data collecting process and thereby eliminating tedious and error prone field
booking and enabling results ta be fed directly into the computer for computations. To enjoy the full benefit of today's technology both field and office techni-
ques should be automated.

Landmark Surveying and Civil Engineering Software can be interfaced to most Total and Semi Total Stations which have a suitable Data Collector.

The Nikon DTM-1 Total Station and Nikon NTD Semi Total Stations interface directly to Landmark Software to form the completely automated surveying and
engineering field, design and plotting system.
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NIKON PLUG-IN 60K
DATA CARTRIDGE GIVES
UNLIMITED STORAGE

NIKON DTM-1 TOTAL STATION WITH NIKON NIKON NTD SEM! TOTAL STATION WITH

DR-1 DATA RECORDER NIKON DR-1 DATA RECORDER
Special features of Nikon DTM-1 Total Station Special Features of Nikon NTD Semi Total Stations
* Stores 50 points internally without data recorder  Ergonomically superior design
# Calculates true X, Y and Z from instrument not just latitude and departures # Dispiay flips correct way on bath faces
* Pgint numbers, target heights, etc, changeable on instrumert # Easy to carry
#* Very simple 1o use — recourse to elaborate manuals not neccessary # Gives true X, Y, Z, not just latitude and departure
* Designed for speed of use — ergonomically superior * Co-axial tangents and clamps
# Minimum need to constantly go backwards and forwards between % Attaches to Nikon DR-1 Data Collector

Nikon Total Station and Nikon Data Recorder

* Computes between any two points in memory Data Recorders are a very important consideration when

choosing a Semi or Total Station. Some data recorders are
unnecessarily complicated, require many keystrokes to
record one line. Theyv also involve considerable interaction
. between Total Station and Data Recorder. This is time
Nikon o::cocen DR consuming and tiring.

The Nikon DR-1 Data recorder has many features not found
on other data recorders.

Data Recorder DR-1

Special features of Nikon DR-1 Data Recorder
% Unlimited memory due to the use of plug-in 32K or
Function Key 60K data cartridges. These cartridges store
information for up to ten years.
% Truly user programmable. Some data recorders claim
this, however, often this means that an E-prom must
——  Cursor Keys be burnt in at the suppliers location. This is not user
programmable.
Minimum keystrokes to record details of a line
Uncomplicated and simple to use
The DR-1 Data Recorder does not need to be left at
or taken to the office to unload information. Data
cartidges can be sent separately.
Space key % The 4 line screen means that more data can be
reviewed in one go.
* Full editing capabilities — user selectable
* Three quick methods of searching for information
Retusn key % Minimum keystrokes for all operations

RING
PHM | susrraLia pry. LID.

Manly (02) 977 6600 Lidcombe (02) 643 1622
Brisbane (07) 854 1110  Melbourne (03) 572 2133

Perth (09) 444 0233
Adelaide (08) 364 0509

AS-232C Connector

Sample of menu screen

clear key

Break key

* % %

Character shift keys

Power ON/OFF

Connsctor to DTM-1



TABLE 1
ANALYSIS OF A HYPOTHETICAL SURVEY
2|

K = 504/0.04 + 09735 = 29.7m (Class D)
Side Length No. of (80m) 0’e o, o, o, g, o, Acceptability
Tape Lengths (Simpliried) (Simplified)

80 28 8 6 64.2 . 66.8 76.2 76.7 Unsatisfactory
80 28 8 > 63.6 66.2 74.1 4.7 Unsatisfactory
80 28 8 4 63,1 65.7 72.4 73.0 Unsatisfactory
80 28 8 3 62.7 65.3 71.0 71.6 Unsatisfactory
80 28 8 2 62.4 65.1 70.0 70.7 Unsatisfactory
80 28 8 1 62.2 64.9 £9.4 70.1 Unsatisfactory
80 28 7 [3 56.7 58.9 68.4 68.9 Unsatisfactory
80 23 & 6 49.3 51.2 60.9 61.3 Satisfactory
a0 28 5 [ 42.0 43.5 53.7 54.0 Satisfactory
80 28 4 é 34.9 36.1 47.0 47.2 Satisfactory
80 £DM 8 5mm + Sppm 63.8 66.4 74.9 75.5 Unsatisfactory
80 DM 6 Smn + Sppm 46.8 50.7 59.3 59.7 Satisfactary
160 EDM 8 Sam + Sppm 47.4 49.0 55.6 56.6 Satisfactory
160 EDM [ S5mm + 5ppm 36.3 37.4 44,1 44.8 Satisfactory
240 EDM 8 5mm + Sppm 41.9 43,1 50.3 49.9 Satisfactory
240 EDM 6! Sam + Sppm 32.0 33.0 39.8 39.6 Satisfactory
160 28 8 6 48.8 50.3 60.3 61.1 Satisfactory
160 28 8 3 46.8 48.4 53.6 54.6. Satisfactory
160 28 6 6 38.1 39,2 49.8 50.4 Satisfactory
160 28 4 6 28.0 28.7 40.8 41.1 Satisfactory
240 28 8 6 43.7 44.9 56.2 55.9 Satisfactory
250 28 8 3 41.5 42.8 49.0 48,7 Satisfactory
240 28 6 6 34.4 35.3 47.1 46.9 Satisfactory
240 28 4 6 25.8 26.3 39.3 39.2 Satisfactory

It is also noted, that in this particular
example, the use of the simplified
formulae would have resulted in three
of the traverses not quite meeting the
standard, whereas the first method of
calculation gave the opposite result.
The ditference between the two results
was however, generally insignificant.

Using the analysis, the mine surveyor
can determine the best means of
ensuring that his work will satisfy the
standards, bearing in mind the various
constraints in an underground situation.
There is generally little opportunity to
alter the shape of the traverse, this
being determined by the mine layout.
Increase in the length of traverse sides
is determined by such factors as:

1. the amount of undulation in the coal
seam

the ability to communicate to an
assistant :

the number of people in the survey
which affects the ability to protect
equipment from mining machinery
and the amount of walking invoived
between sights.

The needfortripods when using EDM
equipment in an undulating seam will
generally reduce the length of traverse
sides.

DETERMINATION OF STANDARD
DEVIATIONS OF OBSERVATIONS
Before doing the traverse analysis, an
estimate must be made of the standard
deviations of distance and angle
measurement in relation to the type of
equipment and technique being used.
Section 16 of the ISG Manual suggests
values that can be adopted as starting
values which can be subsequently
refined with experience. This section

2.

3.

also provides methods of determining
the values of Oe and Os through the
analysis of actual results. These
matters need no further attention here,
except to highlight the importance of
the effects of eccentricities in an
underground situation, where the
lengths of traverse sides are often
limited.

DIAGRAM 1

/ TARGET

The effect of eccentricities of the
targets and theodolite on the angle
measured in diagram 1 is given by

206 e
ab

where Oe is the standard deviation of
the centring error in seconds.

Te a2 + b2 + 2

eis the standard deviation of centring-

the targets and theodolite in mm
(assumed to be the same in each case).
a, b and c are the lengths of
respective sides in metres as shown in
the diagram.
The effect of eccentricity of the
theodolite alone is given by

Te theodolite = 286 e ¢
ab

In an underground traverse, a large
proportion of the angles measured will
be close to 180° and a lesser number
will be close to 90° or 270°. The
hypothetical example in the previous
section demonstrates this trend.

To examine the effects of eccentricity,
it will be assumed that the standard
deviation of centring the theodolite is
+/-1.5mm. i.e. it would be expected that

TARGET ©Onaverage, the plumbing error under a

roof nail will reach 3mm once in twenty
times. Table (2) shows the effect for
lines of various length and for angles of
180° and 80°/270".

The standard deviation of measured
angles includes both the effect of
eccentricity and angular abservation as
follows




HORIZONTAL LINE LENGTHS Pe  (SECONDS)
ANGLE a b c Theodolite| Theodolite
+ Targets
180° 80 80 160 7.7 9.5
180° 160 160 320 3.9 4.7
t 180° 240 240 480 2.6 3.1
180° 320 320 640 1.9 2.4
50° 80 80 113 5.5 7.7
9a° 160 160 226 2.7 3.9
500 240 240 339 1.8 2.6
sa° 320 320 452 T l.4 1.9
50° 80 50 9% 7.3 10.3

In the hypothetical traverse of the
previous section where the traverse
sides were 80m long, the standard
deviation of measured angles had to be
reduced to +/- 6 seconds to produce a
satisfactory result. Thiswould clearly be
very difficult to do without extreme care
in centring or the use of constrained
centring of targets and theodolite.
However, with longer lines, the effect of
centring is significantly reduced to the
point where care in centring can be
relaxed.

It is noted that most of the centring
error is caused by the error at the
theodolite. If stringlines are used as
targets, it could be excepted that target
centring error may be reduced, any
swing in the stringline being reflected in
the error of angular observation
(pointing error). The benefit of
constrained centring in minimising the
propogation of centring errors through
the traverse is clear. However, the mine
surveyor is often unable to devote
continuous attention to control
traverses or he is required to move
equipment in the middle of his work, in
which case the benefits of constrained
centring are lost.

Examples of Underground Surveys

A number of surveys that have been
performed in two of the mines of BHP
Macquarie Collieries have been
analysed to determine whether the
standards have been satisfied. The
surveys have been carried out using
both chain and EDM (Wild D13S and
NIKON ND-21). NIKON NT3A
theodolites have mostly been used and
to alesserextent the WILD T1 theodolite.

The values adopted for the standard
deviations of observations were as
follows:

Oe +/- 8"

Os +/- 6mm per band length

5mm + 5ppm for EDM

These values were initially based on
the starting values suggested in
Section 16 of the ISG Manual. Methods
1 and 2 described in the same Section
were also used to verify the value of Oe.
Method 2 uses the angular misclose of
a number of traverses to determine Ce
directly. This method produced a value
of 7.2” for Oe based on the sample
traverses.

Analysis of a number of observed
angles (method 1) resulted in a value of
approximately 3" for Oa. To determine
Oe we need to also know the value of
the standard deviation of the centrinbg
error Oe. This was deduced as follows:

Standard deviation of centring
theodolite assumed as +/- 1.5mm.

Average length of traverse lines 97m.

Most angles measured were
approximately 180°.

Ce = 206 x 1.5 x 194, o oun
97 x 97
cC - 2 2 _ -
s cZs 02 = e

The results of the analysis are shown
in Table 3. Some notes relating to the
information in the table are provided
below.

Hence the starting value of 8” for Oe
was not an unreasonable value. It may
be refined somewhat based on the
results of a few more traverses.

The shape of the traverse networks
at the two mines is shown in diagrams 2
and 3. It can be seen from the diagrams
that each traverse is based on a
previous traverse (or traverses) in the
network rather than on the original
control. The adjustment of individual
traverses thus becomes difficult since
errors in previous traverses cannot be
ignored. Ideally, the network should be
adjusted as a whole. It is assumed for
the purposes of this analysis that the
stations of each traverse, once adjusted
become fixed control points. The
following procedure was adopted for
reduction of the field data.

A. Traverse reduction using unadjusted
horizontal angles and distances.

B. Traverse reduction using adjusted
horizontal angles followed by
Bowditch adjustment for the
purposes of testing field results as
described. (Linear miscloses shown
in Table 3 are those following
distribution of angular miscloses
over the angles of the traverse).

C. Adjustment of the traverse by the
method of least squares (based on
the misclose derived from A above) in
order to provide the optimum values
for co-ordinates and bearings on
which to base the subsequent
traverses.
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TABLE 3
TRAVERSE ANALYSIS

fraverse  Shape Length No. of Average K 0y 7] [+ 4 ("] On Angular Ulnear Acceptability
Number Sides Side Lgth. (simpl.) (simpl.) ©  Misclose Misclose
'1 . Loop 1901 14 136 43.8 45.7 42.9 54.8 52.5 31.0 5 184 Unsatisfactory
) Design and
Misclose
2 Loop 4971 43 116 118.1 178.4 176.1 202.0 196.8 53.1 30 8l Unsatisfactory
Design
3 Straight Line 2775 21 132 50.9 39.7 37.9 151.9 142.8 37.5 N.A 158 Satisfactory
4 Loop 787 14 56 20.8 2.3 20.6 31.8 30.2 31.0 27 64 Unsatisfactory
Design
5 Loop 408 [ 68 13.6 9.8 9.8 16.7 16.3 21.2 3 10 Satisfactory
6 Loop 524 9 58 14.5 12.1 12.7 19.6 20.0 25.3 4 13 Satisfactory
7 Loop 568 8 71 12.5 11.1 13.7 22.1 21.9 24.0 20 8 Satisfactory
8 Loop 504 7 7 14,4 11,9 12.3 20.4 20.3 22.6 21 11 Satisfactory
9 Loop 2035 19 107 51.0 53.0 51.9 67.3 62,4 -35.8 46 109 Unsatisfactory
Design
10 V Shape 2514 27 '93 15.1 46.4 61.4 113.0 122.8 42.3 11 20  Unsatisfactory
Design
11 Straight Line 1936 23 84 36.4 28.7 30.5 117.4 105.7 39.2. 5 269 Borderline
Misclose
12 Straight Line 1538 16 96 38.3 23.9 23.7 78.3 79.2 33.0 78 152 Borderline
! Angul Ar-Misclose
13 V Shape 2462 30 82 16.4 36.2 62.9 143.4 126.7 44.5 22 322 Unsatisfactory
Design Borderline
Misclose
14 V Shape 1561 16 98 15.5 27.4 3.3 62.8 63.9 33.0 15 116 Unsatisfactory
X Design
1. 7 of the 14 traverses do not satisfy CONCLUSIONS The whole survey would be carried

the standard in design.

2. 1 out of the 14 traverses would have
been rejected due to unsatisfactory
misclose. This particular traverse
would have satisfied the old
standard i.e. Misclose was greater
than traverse length/8000.

2 of the 14 traverses should have
been carefully examined due to the
linear misclose being greater than 2
Om. These two traverses would have
failed to meet the old standard.

1 of the 14 traverses should have
been carefully examined due to the
angular misclose being greater than
20me.

3. In three of the traverses (the V
shaped traverses) OH is significantly
higher than the standard value K.
This is due to the unusual shape of
the traverses (the shape could more
accurately be described as J shape)
and the traverse midpoint being very
close to one of the traverse end
points (on opposite sides of the
longwall block). In two of these cases,
use of the simplified formulae for
determining Om woulid have resulted
in rejection of the traverses.

4. Except for the unusually shaped
traverses mentioned above, use of
the simplified formulae gave similar
results to the longer method. The
longer method would be required in
borderline cases.

It is noted that if the value of Oe was
reduced to, say, +/- 7" then more of the
traverses would have satisfied the
standard in design (Oh<K) but there
would have been a higher rejection rate
due to unsatisfactory misclose.

The analyses carried out above
indicate that the underground mine
surveyor must take care to ensure that
his work satisfies the requirements iof
the Surveying and Drafting Instructions.
The layout of particular sections in a
mine is generally known so that it is a
relatively simple matter to determine in
advance whether the survey technique
will satisfy the standard. Depending on
the constraints, it is not so simple to
upgrade those techniques but the
facilities are available to determine the
most effective means.

All the calculations invoived can be
carried out on a hand held calculator.
For offices equipped with a
microcomputer, the calculations can be
considerably refined. the office
spreadsheet software package has
been utilised to perform traverse
reduction, Bowditch adjustment,
traverse analysis and least squares
adjustment without the necessity for
purchase of specialised software.

With regard to the particular traverse
examples analysed and future surveys
within those mines, the following
recommendations would be made:

1. In order to maintain Class D
accuracy in the working sections of
the mine, itis necessarytocarryouta
higher order (Class C) control survey
in the main development roadways.
This would be additional to the
progressive surveys carried out
during driveage and would be
performed at an appropriate time
when interruption due to other
activities can be avoided. A minimum
survey party of 4 would be utilised,
using 4 tripods and constrained
centring of theodolite and targets.

out at the one time. Such a survey
would require assistance from
personnel outside the mine survey
department but since the survey
would only be performed infrequently
this is not considered a problem.

2. When performing loop panel surveys,
care should be taken in ensuring the
traverse sides are as long as possible.
Extreme care is required in centring
when lines are short, say less than
100 metres. EDM equipment can be
used to advantage, provided its use
does not result in shorter traverse
lines.
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Address of welcome by Norm Burton, Senior Mines Inspector at the. . .

It is indeed a pleasure and honour to
be asked to welcome Delegates to the
6th Annual Mine Surveying Seminar.

By holding your Seminar in Maitland,
you have selected a venue which is set
in the heart of the major coal producing
region of New South Wales.

Coal was first discovered in New
South Wales in the 1790’s when it was
noted that coal seams were
outcropping in the cliffs at Newcastle.

Soonafterthis discovery, thefirstcoal
mining operations in New South Wales
commenced at Newcastle, and by the
turn of the century, very extensive areas
had been mined in the Newcastle
Coalfield — which at that time was
centred right around Newcastle.

The presence of coal was soon noted
away from Newcastle, in thevalley itself.

The Sydney Gazette of January 15th,
1830 reported:

‘A valuable stratum of coal has been
discovered on the farm of Mr. Yeoman
at Hunter River. A small portion of coal
has been brough to Sydney for the
gratification of interested parties.

The quality of the coal is said to be
superior to any yet discovered in the
colony and will ignite with the same
ease as pitch’.

The Sydney Herald of December
21st, 1841, refers to an attempt to
mine coal in the Hunter Valiey.

“We have reason to believe that the
country around Maitland — if not the
entire valley of the Hunter — is
intersected by rich coal veins. At Mr.
Turner's selection near Maitland, is a
steam engine which is supplied by coal
dug on the spot. This engine uses a
quarter of a ton of coal per day”.

In 1856,a Mr.Deere of MountVincent
discovered five seams of coal, the
quality was said to be similar to that
mined by the Agricultural Company
from their mines at Newcastle — The
upper seam is twelve feet thick.

About 1860, coal was first mined in
the Singleton area. The first mines were
atGlendenandRix'sCreek.Againitwas
claimed that the coal was of excellent
quality. The Singleton Argus reported —
‘Samples of coal from Glenden have
been brought to Singleton and sold at
ten shillings a ton, — several Inn

Keepers and others have installed coal
fires in the town and delight in inviting
their friends toshare the joys of the coal
fires — A great comfort on these frosty
nights.

The Singleton Argus of 28th
November, 1988 reports that “Mr.
Henry Taylor, while sinking a well at his
selection at Eden Vale, about two miles
on the Singleton side of Warkworth,
discovered a splendid seam of coal
about 5’ 6” in thickness. The seam was
only 22 feet from the surface and
showed great promise”,

In 1888, Professor Sir Edgeworth
David discovered the Greta Seam.

The Greta Seam generally outcrops
to the south of Kurri Kurri, Abermain,

6th Annual Mine Surveying Seminar

Cessnock, Bellbird, Pelton and Millfield
before turning north to Branxton.

Around the turn of the century, shafts
were sunk at Aberdare, Abermain,
Hebburn, Pelaw Main and Standford
Merthyr.

KurriKurriand Cessnock grew rapidly
as townships once the South Maitland
field began to be worked.

Over the many years since they were
first discovered, the Greta Seams have
been extensively worked, mainly
around the outcrops.

To judge the importance of the
coalfield, it must be remembered that
between 1930 and 1938, coal mined
from the Greta Seam constituted an
average 66% of total output of the
Northern Coalfields of New South
Walies.

Again in a joint Coal Board Report in
1950, the East Maitland/Cessnock
area was referred to as ‘The Most
Important Coal Mining District in
Australia’.

So you will see that coal mining is not
a new industry in the Hunter Valley.

This Seminar is being held at
Maitland. Maitland is not usually
regarded as a ‘Coal Town’, butthecityis
situated at the centre of what is still the
most important coal producing districts
in New south Wales — the Newcastle
District and the Singleton District.

Today in the districts there are 45
mines in operation. They include many
major underground operations and the
majority of the large open cut mines in
New South Wales.

These mines employ 12,266 persons
and have an annual output of
51,037,584 tonnes per annum.

There are eight longwall installations
in the district and the one at Newstan is
just about the most successful
installation so far worked in Australia,
with outputs of up to 14,500 tonnes
per day.

Hunter Valley No. 1 and Ravensworth
are big producers in the Open Cut area,
both are in the Top 10 Producers in
Australia.

During your Seminar | notice that you
are discussing a wide range of subjects
including, Open Cut Mining and
Rehabilitation Work, Underground
Mining, The Role of the Mine Surveyor
at Modern Mines, Mine Safety,
Exploration and the Use of Computers.

Seminars like this one are achance to
socialise and meet other Delegates
from other coalfields in Australia, and
gives you the chance to discuss your
problems and your successes.

| am sure that those of you who take
part in the field trips will find them most
interesting and informative — and  am
sure that you will all be looking forward
to the Winemakers Dinner where the
wines will be supplied by Wyndham
Estate.

Once again, | am pleased to welcome
youto maitland, in the heart of thisgreat
coal producing area.

| hope you all find the seminar
enjoyable and helpful in your work as
mine surveyors.

It is now my pleasure to declare the
6th Annual Mine Surveying Seminar,
Open.

“Sovereign Hiil", Ballarat, Victoria.
The five-in-hand Concord coach sets out for a tour of the
Canadian Gully Track, Sovereign Hill.
The Concord wasbuilt by the Sovereign Hili carriage builder,
from plans of the original coaches obtained
from the Smithsonian Institution in America.
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INTERNATIONAL FEDERATION OF SURVEYORS
FEDERATION INTERNATIONALE DES GEOMETRES
INTERNATIONALE VEREINIGUNG DER VERMESSUNGS-
INGENIEURE

THE CANADIAN INSTITUTE OF SURVEYING AND MAPPING
ASSOCIATION CANADIENNE DES SCIENCES GEODESIQUES
ET CARTOGRAPHIQUES

ADDRESS OF THE SECRETARIAT
OF THE CONFERENCE:

Conference 1988

Department of Surveying Engineering
University of New Brunswick

P.O. Box 4400

Fredericton, New Brunswick

CANADA Telephone: (506) 453-4698
E3B SA3 Telex: 014-46-202

NI AT N T
G LSS Cloauavn

DEFORMATION
MEASUREMENT,
ANALYSIS, AND PREDICTION

Fredericton, N.B., Canada
6-9 June 1988

An international interdisciplinary conference
incorporating the

Sth INTERNATIONAL (FIG) SYMPOSIUM ON
DEFORMATION MEASUREMENT
and the
Sth CANADIAN SYMPOSIUM ON MINING
SURVEYING AND ROCK DEFORMATION
MEASUREMENTS

The following topics will be addressed:

+» Design and analysis of integrated deformation surveys
using terrestrial surveying, geotechnical,
photogrammetric, and space techniques; theory and
case studies.

* Automatic and telemetric data acquisition.

» Use of the Global Positioning System in ground
subsidence studies, in monitoring of teclonic
movements, and in deformation measurements of
engineering structures.

+ Deterministic versus empirical modelling of
deformations, including finite element analysis.

« Prediction of ground subsidence in mining areas.

*+ New developments in mining surveying
instrumentation and techniques.

* Spatial information systems in mining.

The conference will bring together Surveying, Structural,
Geotechnical and Mining Engineers, as well as Geodesists
and Geophysists, to exchange information and develop
closer cooperation in areas of common concern. Over 70
papers will be presented during the four days of technical
sessions, with papers dealing specifically with mining
surveying being scheduled for 9 June.

The second circular containing information on
submission of papers will be sent to those who
return the attached request form.

Immediate Past Federal President
and Queensland State President
Joe Blakey and his wife Margaret.

Federal Secretary, Hugh Taylor
and Joe Blakey.



LETTERS TO THE EDITOR

Editor GRAHAM COOPER.

Sir,

Until three years ago | did not know
much about Mine Surveyors. Thanks to
Graham Cooper, | have been reading
every issue of the Australian Mine
Surveyor. Because of his efforts | am
aware of the Mine Surveyors work and
contributions to the national wealth.

As an Electrical Power Engineer, |
realised that the work of Mine Electrical
Engineers is less publicised. This led
me to organise a Workshop on Mine
Electrical Power systems Reliability
and Safety at the D.D.1.AE. | do not
expect any Mine Surveyors to be
interested in this Workshop, but the
safety of life and electrical equipmentin
mines depends on the work of
Electricians and Engineers. May |
request all Mine Surveyors to convince
their Electrical Colleagues and Mine
Managers to attend this first MINE
ELECTRICAL POWER SYSTEMS
RELIABILITY AND SAFETY
WORKSHOP, during 8-9 August, 1987
at the D.D.LAE. Speakers are
experienced Engineers and
Researchers from Consulting Firms,
Queensland Institute of Technology,
Capricornia Institute, Michigan
Technological University (USA) and the
Queensland Department of Mines and
Energy.

It your Colleagues telephone me on
(076) 31 2506 or 31 2507, | will be
pleased to mail the details and a
Registration Form.

Thanks for your support.

G. RAMAKRISHNAN,
School of Engineering, D.D.IAE.

Sir,

| would like to comment briefly on my
observations at the Sixth Annual Mine
Surveying Seminar.

The Seminar was well organised both
in Technical and Social aspects
attracting 142 delegates.

COAL SCHOOL FOR OVERSEAS
TRADERS: Mr. B. Chapman of the Joint
Coal Board of N.S.W. informed the
delegates during the keynote address
that the World’s only Coal School for
Overseas Traders, officially supported
by the United Nations, was operating
successfully and attracting many
delegates from developing countries.

EDUCATION THEME: Of particular
interest to me was the emphasis on
education and the continual reference to
it irrespective of the topic under
discussion. The Official Opening and

Keynote Addresses both emphasised
education, setting the scene for a
multitude of informal individual and
group discussions supplementing the
formal papers and sessions on
education. The following summarises
much of the content of these
discussions:

(i) A strong desire to have national
curriculum commonality.

(i) The needformore educationformine
surveyors, preferably specific to the
industry. This continued to surface in
most papers or post papers discussion.
(iiy Of the limited number who knew of
the “Queensland Education Model”
there was little detailed knowledge. it
was generally considered the only
logical current scheme in Australia and
that it should be emulated throughout
Australia.

(iv) There was a lack of knowledge about
the DDIAE Associate Diploma and the
Bridging Course. Some surprise was
expressed that TAFE qualified people
could use DDIAE Diploma and the
Bridging Course for self development.
(v} “Educationalists” were able to stress
the need for concrete industrial input
especially for more mining content if
they genuinely consider there is a need.
(vi) Concern on recognition of out-of-
state studies by their local state
authorities (mostly by those undertaking
an external studies programme).

(vii) There was a general feeling that the
industry must grasp new technology and
develop management skills to retain
professional status.

(viii) Some delegates expressed
difficulty in understanding why their
professional status has been reduced
and some of their responsibilities have
been lost when they have many years of
experience on top of their certificate
qualification. The need for further skills
has not generally been grasped.

TECHNOLOGICAL CHANGES: Many
delegates believe that modern
technological developments should be
acquired as soon as they are available
for adapting them to the situation

prevailing at the particular site, i.e. don't
wait for further research/development/
refinements but do the refinements
(R&D) yourself. Cost wasn’t seen as a
problem especially if the considerations
involved computers.

This“in-situ” education attitude seems
to be a step in the right direction for this
element of the surveying industry.

Congratulations to A.LM.S. and the
organisers.

Frank Young.

Dear Editor,

| would be obliged if you would allow
me to use your “Letters” column to
advise graduates from the School of
Engineering of the Darling Downs
Institute od Advanced Education that
the school celebrates its 21 st birthday
during the Bicentennial Year, 1988.

As part of our celebrations the School
is planning to produce a History of the
School and to this end we would be most
grateful to receive any help and advice
from graduates of the School.
Recollections, memorabilia or other
relevant material would be greatly
appreciated and should be forwarded to
myseif.

Yours sincerely,
Dr. T. J. Ledwidge,
Dean, Schoo! of Engineering.

ANNOUNCEMENT - COURSES:
CONFERENCES: MEETINGS

WORKSHOP: Mine Electrical Power
Systems Reliability and Safety.

DATE: 8-9 August, 1987.

VENUE: Darling Downs Institute of
Advanced Education, Toowoomba

ENQUIRIES: School of engineering,
Darling Downs Institute of
Advanced Education, Post Office
Darling Heights, Toowoomba, Qld.
4350. Phone (076) 31 2506 or
31 2507. Telex AA40010.



Miner Laurie Howes and Mine Manager Wayne Marks demonstrate how mullock was tipped from a truck
onto the heap. “Sovereign Hill", Balarat, Victoria.

FENO
- SURVEY MARKS

The Simple Solution
__ﬁ %} SIMPLE TO INBI'ALL LOW COST

< . No digging, no mixing concrete. Establish a permanent mark at a fraction of
x/ \ LIGHTWEIGHT the cost of conventional marks.
k\ Easily carried — no more trans- STABILITY
- »:15 ! L_J porting of cement and water. Mark is ready for immediate use. No waiting
- ——. HARD WEARIN for concrete to set. The mark is driven into
T~ G undisturbed ground.

WIDE RANGE OF OPTIONS

Different head colours,

shapes and sizes. N.S.W.

PERKINS INSTRUMENTS Pty Ltd
P.O. Box 115 Turramurra 2074
Telephone (02) 489 1865

QLD.

QUEENSLAND LASER

AND SURVEY SUPPLIES

145 Melbourne St, Sth Brisbane 4101
Telephone (07) 846 3385

W.A.

ASSOCIATED INSTRUMENTATIONS
88 Sussex St, Maylands 6051
Telephone (09) 271 0622

VIC.

A.E. PARSONS Pty Ltd

107 Leichester St, Carlton 3053
Telephone (03) 347 5844

S.A.

SOKKISHA

Expand prongs with sleeve Fit head cap either plastic 22/60-66 Richmond Rd, Keswick 5035
Telephone (08) 371 0755

<) IJ The poly rock head has the
- -~y () same wearing qualities as
T - Ser granite.

Drive spike into ground with
driving tool at desired position.  locking mark in position. or aluminium.




WITH THE NEW ZEISS -

WEST GERMAN SUPER
TOTAL STATIONS THERE
JUST IS NO COMPARISON

CHECK FOR YOURSELF!

3-5°° TOTAL STATIONS

ZEISS TOPCON SOKKISHA WILD T1000 AGA PENTAX

ELTA 4 GTS-3 SET-3 D1 1000 420 PTS-10
Weight (kg) with battery 58 6.2 74 6.7 79 77
Weight with case (kg) 90 124 128 106 139
Battery Time 10 hours 3 hours 2.5 hours 4 hours 2.5 hours 3 hours
Accuracy Angles H/V 313" 3"/3" 55" 3"/3" 3"/3" 5"/5"
Accuracy Distances 3mm + 2ppm | 3mm + 2ppm | 5mm + Sppm | 5mm + 5ppm | 5mm + Sppm | 5mm + 5ppm
Displays on instrument 4 1 2 2 4 2

both faces both faces both faces both faces one face both faces
Number of keys
to operate 3 only 9 (x2) 20 (x2) 6 (x3) 20 16 (x2)
Double function | Double function | Triple function Double function

2’° TOTAL STATIONS

ZEISS TOPCON SOKKISHA AGA
ELTA 3 ET1 SET-2 440
Weight (kg) with battery 6.1 83 74 79
znlss Weight with case (kg) 93 145 128 139 znlss
Battery Time 10 hours 2-3 hours 2.5 hours 2.5 hours
Accuracy Angles H/V 212" 273" 213" 2"
Accuracy Distances 3mm + 2ppm | Smm + Sppm | 3mm + 2ppm { 3mm + 3ppm
Displays on instrument 4 2 2 4
West Germany both faces both faces both faces one face West Germany
Number of keys
to operate 3 only 6 (x2) 20 (x2) 20
Double function | Double function
Axis compensation Dual VIH Single Single Dual V/H

Additional features and programmes of Zeiss Super Total Stations:
o Computes ppm automatically after input of temperature and

pressure.

» Compatible with Wild, Zeiss or Kern equipment.
» Corrects for curvature and refraction.
» Allows for determination of index and collimation correction.
* Allows for input of scale factor correction.
» Elta3 allows for electronic levelling by compensator.

AS WE SAID, THERE IS NO COMPARISON WITH THE NEW ZEISS
SUPER TOTAL STATIONS. RING TODAY FOR DETAILS!

PHM

AUST

e Gives vertical display of slope in percent.

e Computes co-ordinates (xy.z) in local and state systems
e Computes co-ordinates of eccentrically measured points
e Determines missing distances between two points.

* Computes station co-ordinates in relation to two points.

* Determines remote co-ordinates in a definable vertical plane.

by angle measurement only.

NSW vIC QLD Lo ﬂ ﬁm 1983 SAl
(02) 977 6600 (03) 572 2133 (07) 854 1110 (Q 4440233 &5 )8) 364 0509
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