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PRECAUTIONS AGAINST INRUSHES
REGULATIONS & CODES OF PRACTICE
"THE UNITED KINGDOM

John Anders

The current Great Britain Coal
Mining Precautions Against Inrushes
Regulations, 1979 and Codes of
Practice have evolved over a long
period of time as a result of a series of
incidents, where sudden inundation of
gas, water and other unconsolidated
material have led to the loss of life and
mineworkings.

This paper attempts to illustrate
some examples and explain the main
regulations and codes of practice in
operation within the coal mining
industry today.

One of the earliest recorded
incidents was in 1815 at Heaton
Colliery in Yorkshire, when as a result of
an inrush of water from old mine
workings 75 men and boys out of a
workforce of 99 lost their lives. In this
incident the ferocity of the inrush was
such that 30 minutes after the
occurrence the water level in the 480 ft
deep shaft was only 360 ft below the
surface.

The following extract from Her
Majesty’'s Inspector of Mines report of
1872 gives not only a graphic account
of another inrush incident, but also
some appreciation of the horrendous
safety record of the time.

REPORT ON THE INSPECTION OF
MINES IN THE SOUTH
STAFFORDSHIRE AND
WORCESTERSHIRE DISTRICT, FOR
THE YEAR ENDED 31 DECEMBER
1872 — BY J. P. BAKER ESQ.

Wolverhampton, May 24th, 1873
Sir,

The report which | have the honour
to present for the year 1872 does not, |
regret to have to say, exhibit as
favourable a state of things as those
several years previous, owing to a
lamentable catastrophe
unprecedented in the history of this
district, which occurred at the Pelsall
Hall Coliiery(see Figure 1) in November
last,and caused the loss 0f 22 lives. This
deplorable accident raised the total
number killed for the year to 109, as
against 84 in 1871, and an average of
105.7 for the eleven years of which that
was the last.

The accident referred to has
seriously augmented the total number
under the head of miscellaneous, a

class, | am sorry to say, which,
independent of this special fatality,
shows an increase. To the cause of
some of these | shall hereafter aliude.

Only three persons lost their lives
by explosions, 46 were killed by falls,
and 13 in shafts,which in each of the two
last classes was ten below the average
of the previous eleven years.

Considering the great number of
shafts in the district, that between
twenty and thirty thousand miners are
descending them daily, and the serious
loss of life which formerly took place
under this head in the South
Staffordshire coal fields this reduction
affords ground for satisfaction.

During the year 1872, not-
withstanding the reduced time worked
by the miners, the coal raised in the
district, allowing for waste, colliery
consumption and colliers allowance
coal, with 20 per cent, for the difference
between statute weight and that which
prevails in the locality has been 10,550
000 tons, a slight excess over the
previous year.

Inundation atthe Pelsall Hali Colliery

This lamentable accident,
alluded to above, calis for special
notice. The colliery at which it
occurred is situated at Peisall, near
Walsall, and is worked under a lease
from Mr. Charles of Pelsall, by Messrs
Morgan and Starkey. The shallow and
deep coal are being got at a depth of
about 50 and 60 yards respectively.

On the morning of 14 November a
man named Cash was driving a
headway in advance of the working
face (see letter E on plan appended
hereto), when he unexpectedly struck
into an old headway. From this a fearful
volume of water rushed, which in a few
minutes at most sealed the pit-shafts,
lying in the deep of the work, and cut off
all communication between the m and
the miners. Ten of these, howev . who
happened to be near the pit-bot! n,
escaped by catching the cage, just
before the inset of the shaft was closed
by the inrush of water, which rapidly
rose in the shaft to a height of some 35
feet.

One man was sayed in an
extraordinary manner. He was driven by
the runs of water through a small
archway or water-ievel into the
pumping shaft, and the cage being at

the moment fortunately at the bottom,
he was washed upon the top of it, and
brought up insensible. Twenty-two,
however, were cut off

by the water and lost their lives.

The instant the nature of the
accident was ascertained by the
managers and owners, no efforts were
spared to clear the mine of water, in the
hope of rescuing the men.

The existing pumping machinery

+ was worked to its utmost capability and

in addition, large water tanks were
improvised at both pits, and by these
combined meansin 180 hours upwards
of six millions and a half galions of
water, sufficient to cover an area of
nearly eight acres to the depth of ayard,
were raised. | was present night and day
for a considerable portion of the time
during which this work was in progress,
and considering all the difficulties that
had to be overcome, the work of
clearing the mine of
water progressed in a very
satisfactory manner.

| think it due to acknowledge the
self-sacrificing devotion displayed
by a number of mining engineers who

. gave their attendance and advice for

the greater part of that period.
The water broke in on Thursday

. morning, and about six on the

following Monday night had been
sufficiently reduced, and the
" carbonic acid gas so far cleared out, to
. allow me to descend the shaft in
. company with two or three mining
; engineers. A few yards from the bottom
. we found the roadway choke-full of
debris, cutting off all communication




President’s Report

Peter Whalan, President

By now you will have received your
brochure for the Brisbane 1988
Seminar, the programme and venue
appear to be excellent.

Despite the current downturn in the
mining industry, with the exception of
gold, | hope as many as possible will
attend the seminar in this our
bicentennial year and also take the
opportunity to visit Expo '88.

The Annual General Meeting of
A.LM.S. has been scheduled for the
opening afternoon of the seminar, | thus
urge you to give some thought to the
election of office bearers for 1989 and
to issues to be discussed at the
meeting. It has become apparent that
the major agenda item will be the
suggested amalgamation between
AILMS. and |.E.M.S. Without taking
sides at this stage, | believe there are
several issues that should be
considered before making a decision.

Benefits of larger numbers — there
would be economics of scale with
savings in administrative costs and
publishing journals. There would also
be advantages when making
representations to Government
authorities or representing on
professional groups, e.g. ASMIC, State
Peak Industry Council, etc. There is also
an advantage in having one uniiied
voice rather than separate independent
views.

Perhaps the biggest difference
between Engineering and Mine
Surveyors is not in technique but in
statutory responsibility by virtue of
various mining legislation. This is a
difference which needs to be
recognised.

Another area of concern is the loss of
identity, particularly in smaller
branches where any lessening of our
association with the mining industry
could lead to the demise of the branch.

One suggestion of merit which has
been canvassed is the formation of
separate mining and engineering
divisions under an umbrella parent
body. This may be the most appropriate
manner in which to amalgamate the two
groups.

The above points have been offered
to promote thought on this important
matter. | am sure there are many other
points of view worthy of discussion at
the A.G.M,, be prepared.

Congratulations to Joe Blakey who
has accepted the nomination to serve
as a member on the Queensland
Surveying and Mapping Industry
Advisory Council.

I look forward to catching up with all
members at the Seminar — see you
there.

Peter Whalan
President

Secretary’s
Report

Hugh Taylor Secretary.
Another year is fast ending now with
the things being arranged for a great
Expo Seminar.

The convenor, Mr. Graham Cooper,
has put in a lot of time and effort to
ensure it is just that, A Great Seminar.
Along with his hard working committee
members Dave Turton and Ray Smith,
Graham has put together a topical and
practical range of papers. The tour will
be something Not To Be Missed.

A very important feature of the
‘seminar will be the Annual General
Meeting where all too often members
dor’t want to waste time attending or
discussing topics that affect us all.

(11)

Topics of education, representation
and even affiliation are needed to be
discussed and as we only meet once
per year all eligible members should
attend and put in some input. It is your
opportunity to set the direction and
policies for the forthcoming year. If you
have any agenda items for the AGM
then please let me know as soon as
possible.

To give you some time to consider the
AGM Agenda atemporary one looks like
this:

(1)
(2)
(3
(4)
(5)
(6)

Apologies.
Minutes from last AGM.
Business Arising From (2).
President's Report.
Secretary's Report.
Treasurer's Report.
(7) Election of Officers.
(9) Report from QIld. Division.
(9) Report from N.S.W. Division.
(10) Report from S.A. Division.
Report from Tasmanian Division.
Cosmos Report.
(13) 1989 Seminar.
(14) General Business.

As | expect most delegates attending
the seminar will arrive on Tuesday
evening | think it would be a good time
to get as many state members together
as possible for a Divisional Meeting
prior to the AGM. This will enhance the
AGM and can become Divisional AGM's
that reports to the Federal AGM;
especially regarding election of
officers.

One Retirement worthy of note is that '
of Mr. Jan Hubner. Jan is retiring as of
the end of February, 1988. Jan will no
doubt be remembered by many
members and expecially for his work as
the AIMS representative on COSMOS.
(Council Of Surveying and Mapping
Organisations). Jan has represented us

(12)

for quite a number of years and his time
and efforts have been greatly
appreciated by all. Thanks Jan, for a job
well done, and for being a great
supporter of AIMS. We wish you and
your wife all the very best in your
retirement.

Dear Editor,

The following office bearers for 1988
were elected at the Annual General
Meeting of this Queensiand Division,
Institution of Engineering and Mining
Surveyors, Australia Inc. on 24th
November, 1987.

PRESIDENT KIM PASSIER
VICE-PRESIDENT TONY BITZ
VICE-PRESIDENT ALLAN FOX

HON.SECRETARY ALLANSUBRITZKY
HON. TREASURER
DAVID BROWNSDON

Yours faithfully,
R. A. SUBRITZKY
Hon. Secretary.

Dear Graham,

| have left Geodimeter to form
SURVEY SYSTEMS, the sole distributor
for NSW and the ACT of ‘Geodimeter
software and ‘Shinwa’ handheld radios,
as well as various other accessories. |
am considering advertising this new
arrangement in your next AIMS
Newsletter, which | assume will be
published before the Brisbane
conference.

Please send me your current
advertising rates and copy deadlines.
Yours sincerely,

SURVEY SYSTEMS,
Graeme Paton,
PARTNER.
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with the interior of the mine. This, with
the prevalence of choke-damp, left no
hope that any of the imprisoned men
could possibly be alive. Steps were
promptliytaken to cleartheroadway, but
owing to the vitriated air the work was
greatly retarded, and at intervals
brought to a complete stand-still.
After fully a week’s exertion, which
exposed the explorers to
considerable risk from the presence of
choke-damp, the bodies were
reached. Ten were lying together in the
extreme crop of the mine, to which they
had no doubt resorted to escape from
the water. All were

dressed and their clothes were dry, the
water apparently not having

reached the spot in which they had
taken refuge, though it had
approached very near them.

It was evident from these
circumstances that nineteen of the
unfortunate men and boys died from
inhaling carbonic-acid gas. Cash
and another were drowned and the
body of one is still in the mine. All efforts
to discover it have hitherto proved
fruitless and owing to the
extensive falls, it is impossible to say
where it lies, but great exertions have
been made and are still continued, to
find it

The constant influx of choke-
damp from the old workings has
made access to the scene of the
inundation very difficult, and it has only
been by snatching opportunities when
it has been for a short time cleared
away, that thebreachthrough which the
water came could be seen,

The mineisstill inaccessible,and | have
not been able to reach the spot where
the water broke in. The miners,

however, who were able to enter at
intervals when the state of the air
allowed, stated at the inquest that they
discovered that the man Cash had
struck through into the side of an old
headway, of which they had a glimpse
right and left through the opening the
water had made, but whence it was
driven, there is at present no evidence
whatever to show, as the deadly gas
rendered it impossible to explore.

The evidence given before the
coroner, however, leaves nodoubt as to
the cause of the accident. One of the
men who was at work near the headway
when the water was tapped by Cash,
stated, “About a quarter of an hour
before breakfast time Cash called out
“here, here, Harry; come and see the
River Dee”. He went to Cash'’s place of
work and found that he had tapped
some extra water. It was coming out at
the right-hand corner at the end, and at
about a foot from the ground, in a
stream nearly as thick as his leg, and
about six inches above it was spouting
out flat. The heading was between five
and six feet higher. There had always
been a good flow of water, but he had
never seen it come so fast before. Cash
went on with his work and witness went
to his. About fifteen or twenty minutes
afterwards he heard a fizzing noise, and
cried out “the water has broke in”, and
away they ran towards the bottom. In
the main road they met the water, and
that swilled them on.

This witness, however, said that he
did not apprehend any danger from
what he saw. If his evidence is correct,
the fact of so large a flow of water was
sufficient to cause any man having the
merest pretensions to mining

experience to feel the necessity, not
only of reporting the circumstance to
the manager, but also of warning the
pit’s company to flee for their lives.

Any person conversant with the
working of mines must know that such a
stream of water as this witness
described, is altogether inconsistent
with the then condition of the mine,
inasmuch as a gush of water of the size
he named would, under pressure, have
been sufficient to have swept the two
men and everything before it out of the
headway, whereas it appeared that all
the water flowing in Cash’s headway
before the accident only half filled an
earthenware pipe about six inches in
diameter which was laid on the floor of
the mine.

All the witnesses employed in the
pit, without exception, said they never
suspected the existence of old
workings, or of a pond of water. The
headway was several hundred yards
from the Lessee’s boundary and they
expected to find solid coal all the way,
having taken the mine as a maiden
mine.

It was stated by the workmen and all
concerned that the coal seams at these
pits, like some of the others in the
immediate neighbourhood, generally
were subject to emissions of water,
which is doubtless owing in a great
measure to a thick vein of sand and
gravel, very pervious to water,
immediately overlying some of the coal
measures in that part of the district.

With regard, however, to the
headway into which Cash thirled, there
was no record whatsoever nor the least
indication observable, either in the
mine or on the surface.




The Mine Surveyor said that all his
records and knowledge showed the
land to be virgin land but he had heard
an old man of ninety say that he
“remembered being told” of old shafts
in the area. Starkey had taken over the
pit after the lease had been granted to
Isiah Morgan in 1869 by John Smith
Charles, the landowner. No mention
had been made of old workings.

LOFTHOUSE INRUSH

As recently as 1973, seven miners
were killed at Lofthouse Colliery (see
Fig 2) in Yorkshire when a coal face
encountered waterlogged old mine
workings. In this particular incident the
information available from old mine
plans and in particular, a shaft section
from the adjacent disused “Bye Pit”
mine shaft, indicated that the lowest
seam worked was some 78 yards above
the present “Flockton Thin” being
worked. After the incident and as a
result of the ensuing inquiry, a small
note was found in the back of a 19th
Century engineer's field notebook in a
mining records office. This note implied
that the “Bye Pit” shaft had been re
sunk a further 80 yards down to the
“Flockton Thin” seam.

Although no plans or records of any
subsequent workings at this lower level
were found, it must be assumed that the
evidence of the inrush and the
discovery by the rescue teams of old
mines timber segments, that the seam
had been worked previously, and that
either plans had not been kept or that
they have been lost.

One of the main attributes to a
significant number of these incidents
was that prior to 1850 there was no
legal requirement for Plans of Coal
Mines to be kept. Although some mines
kept plans prior to 1850, many did not
and quite often those that were kept
showed only very basic information.
Another factor to be considered is that
even if plans were kept, the survey
techniques may have been rudimentary
and that the plans were probably
correlated to some arbitary local grid
system that has long since ceased to
exist.
As a result of the quoted incidents
and numerous others, parliament
passed a series of laws in an attempt to
minimise such occurrences. The
following is a resume of the applicable
legislation prior to 1979.

DATE REQUIREMENTS

1850 This act required the colliery
owner to keep accurate plans of all
mine workings.

1860 The colliery owner had to give
notice in writing to the Mines
Inspectorate on commencement,
re-commencement or
abandonment of mine workings.

1872 Within 3 months of the
abandonment of a mine working, an
accurate plan of the workings had to
be deposited within the mine
inspectorate.

1911 This act set out the required
plans that were to be prepared
by/or under the supervision of a
qualified Mine Surveyor. The act
also set up a Board for the
examination and the qualifications
to be held by a mine surveyor.



1954 The managerand/or owner shall
make the necessary stepstoensure
that he has in his possession all
information regarding the presence
of old mine workings,
unconsolidated material and/or
large bodies of water.

1956 This legislation elaborated on
the 1954 act by stipulating as to
what distance and roadway size a
roadway could approach a
potentially hazardous zone.

The above and additional
legislation has been updated and
consolidated in the 1979 precaution
against regulations and the 1984
National Coal Board Surveyor's Codes
and Rules (MandatoryRules and Codes
of Practice for all Mine Surveyors
employed by British Coal).

The following is a brief synopsis of
the main points of the current 1979
Precaution against [nrushes
Regulations. These regulations
brought about a major change in that
they placed the onus of responsibility
on the prevention of an inrush with the
Colliery Manager.

Prior to this the Colliery Manager
was required to conform with criteria of
Roadway size, Cautionary Zone and
Borehole specification as laid down in
the previous legislation when the
workings approached potential
hazards.

CURRENT REGULATIONS

1. The Manager of the mine shall
ensure that in the vicinity of any
current or proposed mine working,
he has in his possession all
information regarding the following:

(i) Any strata that may contain water;

(i) any unconsolidated material that
may flow when wet, e.g. sand, peat
etc;

(i) lakes, rivers, aquifers etc. The
position thereof, with relation to
depth of cover,

(iv) any disused mine workings: eg
plans, notebooks, sections etc.

2. Inallcaseswithregardtothe above,
the Manager shall take sufficient
steps to substantiate any
information supplied to him.

3. If any mine working is to approach
within:

() 45 m(measuredin any plane) of the
surface, or 1(i), (ii), (iii);

(ii) 37 m (measured in any plane} of 1
(iv).

The Manager shall obtain sufficient
information as to be able to ascertain
the likelihood of an inrush occurring.

He may then choose to cease
working at the cautionary zone limit.
However, if heintends to continue work,
he has two courses of action to pursue.

4. Heisrequired to make ajudgement
as to whether an inrush is likely to
occur when a potentially hazardous
situation is approached.

(i) If hejudgesthataninrushisunlikely
to occur if workings proceed he is
required to give reasons to
substantiate that judgement;

(i) if he judges that an inrush could
occur he is required to formulate a
scheme of work to be adopted if
workings proceed such that the
likelihood of inrush occurring is
eliminated.

Note — The verification of supplied
information or a suitable scheme of
work might for example entail the
drilling of surface and underground
boreholes to prove the presence of old
mineworkings or water bearing strata
etc.

(iii) This scheme of work must be sent
to Her Majesty’s Inspector of Mines
and the local union representative
at least 30 days in advance of the
mine working entering the
cautionary zone.

5. Upon completion of either 4(i) or
4(ii) the mine working may then
enter the cautionary zone. With
reference to 4(ii) the Manager must
ensure that the scheme of work is
adhered to and that if there are any
modifications to the scheme the
notified persons are informed as
soon as possible.

With regard to 4(i) if after the

recommencement of work, if there

are any subsequent signs as to

indicate that an inrush might occur,

then additional precautions must be
taken and the notified persons must
be informed as soon as possible.

From the above it can be seen that
the statutory responsibility for the
prevention of an inrush rests with
the Colliery Manager. The mine
surveyor has no legal
responsibilities under these
regulations. However, if we now
examine the “British Coal”
Surveyors Code of Practice we shall
see what role the surveyor plays.
(With reference to 3(i) and (ii) above,
see Figures 3 and 4 for examples of
those regulations).

This Code of Practice is a set of
statutory, but mandatory setof rules
for all mine surveyors employed by
“British Coal”.

The following is once again a brief
synopsis of the main rules relating
tothe surveyorsdutiesinrespectof
precautions against inrushes
regulations.




6. SURVEYOR’S RESPONSIBILITIES

() The surveyor shall keep geological
plans showing any superficial drift
deposits, and any relevant
geological notes;

(ii) the surveyor must inform the
Manager at least 8 weeks in
advance of any mine workings that
are approaching a cautionary zone.
When doing so, he must inform the
Manager any doubts or
reservations he has.

Note — this last sentence is
particularly relevant because in the

days prior to nationalisation (1946 all
coal mines in the United Kingdom were
nationalised by the government) it is
known that mineral trespass had taken
place, either inadvertantly or
deliberately. It is also known that mine
plans could have been falsified so as
not to depict mineral trespass.

Therefore, it could be seen that the
mine surveyor must use a considerable
amount of caution when ascertaining
the validity of very old mine plans.

WORKINGS APPROACHING A

CAUTIONARY ZONE

7. Agreenwarning line must be shown
on the mine plan as to indicate that
any advance beyond that point will
bring the mine working within the
following:

(i) 37 m of any disused mine working;

(ii) 45 m of the surface;

(iti) 45 m of any large bodies of water or
aquifer;

(iv) 45 m of any unconsolidated

material (e.g. sand, peat, etc).
These warning lines must be
suitably annotated as to the
potential hazard. if the whole planis
within (i), (ii), (iii) or (iv) then the name
of the hazard must be written in
large green letters across the plan.

8. Whenanyworking is approaching (i)
a disused mine working, or (ii) any
large bodies of water or aquifers,
additional surveys shall be carried
when it is estimated that a point not
less than 100 m or more than200 m
measured in any plan) has been
reached from either (i) or (ii).

The above plan and section shows a
cross-measure heading being driven to
intersect a coal seam. From the section,
it can be seen that if the heading
continues onits present 1 in 4 gradient,
it will enter the 45 m cautionary zone
against the sandstone incrop.
Furthermore, it can be seen that the
seam almost incrops against the
sandstone.

For the heading to continue on its
present gradient, the manager would
require sufficient information to ensure
that the sandstone does not contain
any water.

The most likely scenario is that the
gradient of the heading would be
increased so that the 45 m cautionary
zone would not be breached and that
the coal seam is only worked to the east
of sandstone incrop.

The above plan and section shows
two headings (200 main gate and 200
tail gate) being driveninseam B, 100 m
below seam A, for the development of a
restreat face, the boundary being the
downthrow fault shown.

0Old workings — (300 face) in seam
A have previously stripped this fault on
the downthrow side.

The throw of the fault has been
proved to be such that headings in
seam B must stop short of the fault in
order not to enter the cautionary zone
of the old workings.

SUMMARY

Although it can be seen that the UK
Mine Surveyor summary has no direct
statutory requirement, he has a
considerable amount of mandatory
responsibility in ensuring that the
Surveyor's Code of Practice is adhered
to and that the Colliery Manager is
supplied with all relevant information.

Another important point is that all
Mine Surveyors, in whatever type of
mine or country they work in, should
keep an accurate record of all mine
working with regard to not just plans
and sections, but also mining and
geological notes and that upon the
cessation of working, that these
records are deposited with the proper
authority for safe keeping.
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INTRODUCTION

“For whatever reason they are
collected, movement datarepresent an
extension of theoretical and scientific
knowledge about the behaviour of
natural and man-made structures.”
(Engineering Surveying Manual,
American Society of Civil Engineers,
1985).

Ground subsidence has long been
associatied with coal mining. In addition
to subsidence, ground displacement, or
horizontal movement of the ground
surface, also occurs above
underground mines. Both of these
phenomena are the result of the
collapse of the mine roof following coal
extraction and the behaviour of the
overlying soil and rock to the removal of
the support formerly provided by the
coal seam.

When ground movement occurs
beneath surface orin-ground
structures, damage may result. The
extent of damage may be relatively
,minor or may require abandonment of
the structure itself. The potential
problems associated with coal-mine-
induced ground movements are
underscored by the fact that some 13
percent of the area of the United States
is underlain by coal deposits. {Averitt,
1974) Of this area, some 800,000
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hectare have already been damaged by
coal-mining-induced subsidence.
(Tandanand & Powell, 1882)

Measurement of subsidence and
displacement associated with mining is
required for a number of reasons.
Among these are (a) ensuring the
security of mine structures and haul
roads, (b) providing data for subsidence
modeling, and (¢) comparing actual
subsidence values to those predicted.

Several techniques can be used for
subsidence monitoring. These include
(a) field surveys, (b) photogrammetric
measurement, (¢) observation using
global positioning system (GPS)
instrumentation, and (d) installation of
in-ground or on-structure sensing
devices. However, because of (a) the
need for repeated measurements of
high precision, (b) the time sensitivity of
such measurements particularly during
active subsidence, and (c) the limited
survey area typically involved, this
paper will deal only with field survey
measurements and methods.
Specifically, the following three
questions are addressed:

(a) System layout. What Physical
layout of control and monitoring
stations is needed for subsidence and
displacement monitoring?

(b) Instrumentation and
techniques. What survey
instrumentation and techniques will
provide the most efficient conduct of
monitoring surveys?

(c) Duration. Forwhat duration must
the monitoring program be continuedto
supply the data needed for quantifying
subsidence and displacement?

The system layout, instrumentation,
and duration of monitoring are all
influenced by the physical mechanisms
involved in ground subsidence and
displacement. Therefore, these
mechanisms are briefly reviewed at the
beginning of this paper. Examination of
traditional and current trends in ground
movement monitoring follows, in an
attempt to answer the questions posed
above.

SUBSIDENCE AND DISPLACEMENT
EXPRESSION

The (a) surficial expression,

{b) amount, and (¢) duration of ground
movement above an underground mine
are determined by a number of factors.
These include (a) seam thickness, (b)
mining depth, (c) panel (or room) width,
and (d) behaviour of the overburden
above the coal seam. (Karmis &
Schilizzi, 1984; National Coal Board,
1975; Schumann 1986b; Tandanand &
Powell, 1982) The general subsidence
and displacement relationship is shown
in figure 1.

(Figure 1)

Ground movement resuiting from
subsidence is characterized by (a)
subsidence at the surface which
extends horizontally beyond the
undermined zone, (b) horizontal
displacement which is proportional
to subsidence profiie slope, and (c)

greatest subsidence at the centerofthe
undermined zone. Maximum
subsidence occurs only when mining
extends overa “critical area” -- thatarea
needed to allow maximum subsidence
expression. (Brauner, 1973; National
Coal Board, 1975) Further, subsidence
is variable. Expression may involve
intense cracking or no appreciable
ground movement. However, Brauner
(1973) notes that.. “the normal case...
is a relatively continuous surface
deformation... definitely measurable as
vertical and horizontal displacement of
surface points.” '

Subsidence may be classified as (a)
active or(b) residual. Active subsidence
occurs directly after mining, and is
characterized byrelatively large ground
movements. For example, Karmis &
Schilizzi (1984) report 80 percent of
active subsidence was as complete
within two weeks of undermining.
Schumann (1986 (a)) reports 90 to 95
percent of active subsdidence as
finished within three months of
undermining.

However, the research by Karmis &
Schilizzi and by Schumann dealt with
subsidence above longwall coal mines.
Truscott (1986) characterizes
subsidence above room and pilar(bord)
mines as much less predictable.
Truscott notes that timing of
subsidence in such case is actually
unknown. Subsidence may occur
immediately or be delayed for decades.
Subsidence and Displacement
Parameters

Subsidence factors vary depending on
subsidence above a mine is normally
defined as:

S(max) = a * m, where
1)
S{max) = maximum subsidence,

a = subsidence factor, and
m = seam thickness.

This equation is valid only when (a)
the affected area is critical or
supercritical (National Coal Board,
1975), (b) there are no older workings
above the currently mined seam, and (c)
subsidence is not influenced by mine
dewatering. (Brauner, 1973) Further,
this equation describes ground
movement only at the center of the
subsidence trough.

Subsidence factors vary depending
the method of stowing or lack thereof.
Typical subsidence factors are given by
Brauner as:

0.12 (pneumatic stowing) Upper
Silesia, (Poland),
0.90 (caving) Britian, Germany,
France, U. S. S. R., and
0.50-0.6 (caving) Pennsylvania.
Additional discussion of subsidence
factors computation is provided by
Karmis & Schilizzi (1984) and by
Tandanand and Powell (1982).
For example, assuming a seam
thickness of 1.5 m and a subsidence
factor of 0.55,
S(max) = 0.55*1.5m, or
S(max) = 0.8m.



Displacement ratio. Horizontal
displacement is described by Brauner
(1973) as proportional to subsidence.
Mathematically,
V(max) = r * §(max) where
(2)
V(max) = maximum displacement,

r = displacement ratio, and
S{max) = maximum subsidence.

The displacement ratio -- the ratio of
displacement to subsidence -- varies
from 0.16 to 0.45. however, in the
sources listed by Brauner 0.30 is the
most common.

Forexample, if S(max) is0.8m, and the

displacement ratio is 0.3,

V(maxj = 0.3 * 0.8m, or
V(max) = 0.2m.

- Subsidernce
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A well-known empirical model is that
produced by the National Coal Board
(NCB) of the United Kingdom. (1975)
This model predicts maximum
subsidence as a function of (a) seam
thickness, (b) depth of mining, and (c)
room or panel width. The NCB model
also predicts the shape of the
subsidence profile based on (a) the
width-depth ratio, (b) the distance from
the panel (or room) center, and (c) the
maximum predicted subsidence. The
location of deflection points on the
subsidence curve shoulders can be
determined as well. Trough profile is
estimated from a series of curves which
have been generated from field survey
data.

Zone -~

1Semm1hdchums

...... Horizontal Displacement Curve
Subsidence Profile

The horizontal movement associated
with subsidence can result in (a)
compression, (b) tension, or (c) both
tension and compression during the
course of undermining, The forces to
which surface or in-ground structures
are subject depend on the position of
the structure in relation to the
subsidence and displacement profiles,
as well as face location.

Subsidence and displacement
area. The area affected by subsidence
and displacement is determined by (a)
the dimensions of the undermined
panel, (b) the angle of draw, and (c) the
depth of mining. In room and piliar
mines, panel width varies from 6 to 8m.
Length ranges from 60 to 100m. Where
longwall mining is used panel widths
may be as much as200m. Panellengths
may extend to 1km or more.

Modeling

The objective of subsidence and
displacement modeling is the
prediction of ground movement across
the subsidence and displacement
profile. As noted by Tandanand & Powell
(1982) models may be either physical or
empirical. Typically, modeling involves
development of a mathematical
function describing one-half of the
subsidence trough. (Brauner, 1973)

- Original Ground Surface

A recent subsidence model for the
Appalachain coalfield (U.S) is
suggested by Karmis and Schilizzi
(1984). They model the subsidence
trough using a hyperbolic tangent
function. In this model subsidence at a
point is dependent on (a) maximum
subsidence and (b) the width to depth
ratio and lithology as refiected in the
function selected.

SUBSIDENCE AND DISPLACEMENT
MONITORING.

The general conduct of subsidence
and displacement monitoring surveysis
well known. (Dearinger, 1974;
Engineering Surveying Manual, 1985;
Richardus & Allman, 1966) The survey
requirements for monitoring include (a)
control stations (horizontal and vertical
as necessary) located outside the
movement area, (b) monitoring stations
on the area where movement is
anticipated, and (c) instrumentation and
techniques which result in
measurement errors less than the
movement which is to be determined.
Substantial monumentation is required
for both control and monitoring
stations. The positions of the
monitoring stations are measured over
time. Movement is assumed to have
occurred whenever the change in
monitoring station position exceeds the
errors of measurement.

Control network. A primary
requirement of the horizontal control
network is positional certainty. This is
achieved by (a) use of calibrated
equipment, (b) appropriate field
technique, and (c) network redundancy.

Dearinger (1974) suggests field
techniques appropriate to subsidence
and displacement monitoring.
Traversing, when used for
establishment of the horizontal control
network, allows flexibility in placement
of control stations. Precision of
1:20,000 requires four positions of a
one second theodolite. Eight positions
are needed for 1:50,000 work.
Electronic distance measurements
must be corrected for instrumental
constants and atmospheric errors.

Vertical control is normally
established by differential leveling. As
with horizontal control redundancy is
necessary. Dearinger (1984) suggests
use of National Geodetic Survey (NGS)
third-order standards at a minimum.
Adjustment of both the horizontal and
vertical control nets by a least squares
routine is indicated.

Monitoring. The precision required
in monitoring depends on the purpose
of the monitoring program. This
discussion following assumes
measurement of both (a) subsidence
and (b) displacement. Further, only the
requirements of active subsidence
monitoring are considered.

Monitoring observations for active
subsidence and displacement may
involve (a) direct occupation of control
stations or (b) free positioning by
intersection or resection. Recent
monitoring programs have involved the
use of precise theodolites and EDM
equipment. Trigonometric leveling and
radial surveying techniques are
commonly used in defining monitoring
station location. (Bullock, 1982; Karmis
& Schilizzi, 1984; Schumann, 19864;
Schumann, 1986b)

Bullock (1982) discusses the
subsidence monitoring system used at
the Kinsley Drift Mine in the United
Kingdom. Field equipment used
included a Kern DKM2 — A theodolite
and DM 501 EDM unit. Measurements
to detect subsidence and displacement
were made to points located on a 30m
square grid.

Two methods were used by Bullock to
measure movement. The first method
involved triangulation and trilateration
between points located in a series of
triangles. This proved time consuming
and costly. The second method
involved radial location of each point
from control stations located at both
ends of a baseline. The radial
observations were checked by precise
leveling.

Bullock concluded that the radial
technique measured subsidence to
+/— 0.005m and strain to 0.2mm/m.
Observation time was the same as for
traditional methods. However, the
redundant data obtained provided four
separate horizontal positions and two
elevations for each point observed.

Karmis and Schilizzi (1984) describe
the use of a Zeiss Elta 2 recording
electronic tacheometer for subsidence
and displacement monitoring in
southwestern Virginia (U. S.). Despite
extremely difficult terrain, up to 150



observations were made during a six
hour observing period. During this
period some five to eight different
instrument positions were occupied.

Karmis and Schilizzi used 2.5 cm.
diameter steel rods 0.6 to 1.5m long as
monitoring stations. Station spacing
was 0.05 times the depth of mining. This
followed NCB recommendations.
Monuments were located paraliel to the
direction of mining. The second was
perpendicular to the first. The lines
intersected near the panel center.

Schumann (1986(a), 1986 (b))
describes subsidence and
displacement monitoring above coal
mines in South Africa. Involved were
measurements of subsidence and
displacement as a basis for developing
subsidence models,

Equipment used by Schumann for
field measurement included a Wild T2
theodolite and D14 EDM device.
Schumann estimated single
observation errors of +/—0.010m,
+/—0.005m, and +/— 0.004 m in
azimuth, distance, and elevation,
respectively.

Schumann describes the use of
resection and distance intersection for
determining the horizontal position of
survey equipment at the beginning of
the monitoring survey. Vertical position
was determined by trigonometric
leveling.

Monitoring station positions were
determined by radial survey and
trigonometric observations. With this
technique some 100 to 200 points
could be observed in a morning’s work.
Data obtained was stored on a hand-
held calculator. Prior to undermining,
however, Schumann suggests two
measurements of monitoring station
position as a basis for comparing later
movement measurements.

On one monitoring survey Schumann
described the use of a 10m square grid
for monitoring. Denser spacing
between monitoring stations was used
adjacent to structures located on the
undermined area.

In a second case, use of single
monitoring line along the longitudinal
axis of the mine is described. Six
transverse lines of monitoring stations
were arranged in pairs at three
locations above the undermined area.
Using National Coal Board
specifications, station spacing of 0.05
times the depth of mining was used on
both longitudinal and transverse lines.

CONCLUSIONS.

From the foregoing, the following
answers are suggested to the three
questions posedat the beginning of this
paper.

System layout. Separate survey
networks are required to provide (a)
horizontal and vertical control during
the monitoring program, and (b)
monitoring of ground subsidence and
displacement. Control stations must be
located outside of the subsidence and
deformation area and tied to mine
datum. Survey precision usedincontrol
establishment should exceed the
precision required in monitoring. It is
quite likely that positioning of survey
equipment for monitoring observations
will require the use of resection,
intersection, or both. For this reason, a
sufficient number of control stations

must be provided to ensure that at least
three, and preferably more, control
stations are visible from all points on the
project site.

the monitoring network should be
oriented both paralleland transverse to
the direction of mining. The network
should be tied to the mine datum.
Spacing between monitoring stations
should be 0.05 times the depth of
mining.

Various configurations have been
suggested for the monitoring network.
it would appear that either (a) a grid
network or (b) a series of profile lines
would provide data sufficient to
describe movement. Selection of one
monitoring configuration or the other
depends on the purpose of the
monitoring program. Where modeling is
anticipated, a grid network would seem
appropriate. Where monitoring is being
done for other purposes, profile lines at
various spacings and locations are
suggested.

Instrumentation and techniques.
The magnitude of movement involvedin
coal-mine-induced subsidence
requires the use of precise
instrumentation. A one second
theodolite should be used. Electronic
distance measuring equipment with a
small constant error (+/—0.002m) is
preferable.

Regular calibration of the
instrumentation is needed. The EDM
equipment should be compared
against a calibration baseline at six
month intervals. Prior to and after
monitoring a routine check of the
instrument constant is suggested.

The theodolite compensator
mechanism should be checked before
and after monitoring observations.
Observation of several zenith angles on
both faces would provide some
indication of proper operation.

The recent monitoring programs
reviewed use radial observations for
horizontal positioning and
trigonometric leveling to provide
elevations. These techniques seem
fully adequate for measurement of
active subsidence.

Where the position of the observation
station is determined by intersection or
resection, an in-field position check is
necessary prior to commencement of
the monitoring observations. This can
be easily done using a hand-held
caiculator.

The large amounts of data to be
collected and the requirement for
repeated surveys suggests the use ofa
data collector. Further, software
enabling data analysis in the form
required by the subsidence engineer
should be developed.

Duration. A minimum of two
monitoring surveys should be
conducted prior to undermining. During
active face advance beneath a
monitoring line, surveys should be done
on a daily basis. Following undermining,
resurveys atbiweeklyintervalsforthree
months should detect the extent of
active subsidence.

The duration and rate of residual
subsidence are unclear. Surveys to
quantify this phenomenon might use
precise leveling conducted on a
quarterly or semiannual basis over a
period of several years, beginning six
months after mining.
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Doug Stott, Manager Surveying, BHP
Engineering Survey, recently visited
the BHP iron ore mine site on Doolan
Island and took the photo shown above.

Koolan Island is North West of Derby
in W.A. about 40 minutes flying time ina
light aircraft. Mining commenced in the
1960's and the mine, which is operated
by the BHP-Utah Minerals Group,
produces high grade iron ore for both
export and domestic consumption.

BHP ISLAND PARADISE

Survey control stations have been
established on prominent points
around the mine and all mine survey
work is done by using the
T2000/D15/GR E3 combination. The
data is then processed and plotted.

The island is populated only by mine
workers and their families. Attractive
housing and recreational facilities are
provided. Fish is plentiful and large
catches are the norm. There is also a

golf course, a feature of which is that
one of the fairways doubles as the
airstrip. At 793m and par 7, it is claimed
to be the longest golf hole in the world.

We are grateful to Doug Stott for
sending us these details and for
permission to record in print what must
be one of the most idyllic survey
locations in the world.

(Photo courtesy of FOCUS (Wild Lietz).

In metalliferous mining a raise borer
is used to drill a small diameter pilot
hole. Once this has connected to the
designated level the hole is enlarged by
reaming and is then used for ventilation
and ore pass purposes.

Recently at the North Broken Hill
Mine a pilot hole was drilled to a depth
of 143m on a dip of 83°. Reaming to
3.0m diameter was commenced and
proceeded back to 120m when the sub
saver rod snapped. The reamer, valued
at $500,000, free fell until it jammed in
the hole.

Floating of a helium balloon and
conventional measuring technigques to
locate the “pot of gold” were not
possible.

The Wild Distomat DIOR3002
measures distances to non-reflective
surfaces without the need for prism
reflectors. .

After discussing the problem with
Trevor Ley, Adelaide Office, who has
had considerable experience in mining,
it was decided that there was a good
chance of locating the position of the
reamer by using the DIOR3002. A
special adaptor for the GST20 tripod

was manufactured by John Smallridge
Adelaide Service Division.

Mine Surveyors are accustomed to
working in confined spaces and this
was no exception being 1.4m wide and
1.2m high. With the tripod head set level
and with one leg on the centreline of the
raise borer, pointing of the DIOR3002
was controlled by the slidinglegand the
laser pointer.

The Mine Surveyor, Rod Bertram,
reports, “The Distomat was aligned over
the hole using your attachment, and
results were achieved immediately —
100.4m below the instrument height i.e.
99.4m below the collar.”

Our photo shows Rod Bertram, with
the DIOR3002 set up over the pilot hole
and actually measuring to the fallen
reamer.
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Definition:

Mine surveying includes all measurements, calculations and mapping which serve the
purpose of ascertaining and documenting information at all stages from prospecting to
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— Interpretation of the geology of mineral deposits in relation to the economic exploitation

thereof.
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underground strata.
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TOPCON GTS-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. Itis
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.

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

l . EI DER Instrument Co. p /L Brisbane Office: g?i:gg:: —Fio;:‘, {g?fslaoang&bba,

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




BOOK REVIEW SURVEYING THE HUNTER

Thisisa book aboutsurveyors. It waswritten by surveyors— from the Hunter Manning Group of the Institution of Surveyors
Australia. | hope that it can be enjoyed by everyone, whether browser or serious reader, who would like to further their
understanding of the how, when, where, why and what of Australia’s development.

John Fryer. Editor.

Gippsland railway surveyors, 1879. The surveyorin charge, Mr. W. G. Field, is holding the child. By courtesy of the Australian Society
of Genealogists.

A surveyor working underground at the Great Cobar Mine, 1899. By courtesy of the Geological and Mining Museum of
New South Wales.

This book contains dozens of wonderful photographs, such as the two shown above. It may be purchased from
Graham H. Cooper, Box 78, Darling Heights 4350, Qld. Price: $10.00, includes package and posting.



EARLY DAYS AROUND COOLGARDIE

Printed with kind permission of
Norma King. This title is now out of print
but other books in the series, viz:

“The Fabulous Golden Mile” and
“Ghost Towns ofthe North Country” can
be obtained from Rolsh Productions,
P.O. Box 325 Albany, West Australia
6330, at $1.50 per copy plus postage.

Her fourth full length book “The
Daughters of Midas” will be published
by Hesperean Press, 65 Oats Street,
Carlisle 6101 W.A. and interested
persons could contact the publisher for
further information.

EARLY DAYS
AROUND
COOLGARDIE

A man stooped and picked up a
stone seamed with gold. This changed
the history of Western Australia and led
toits prosperity and to the biggest influx
of people the colony had ever known.

The story of Bayley and Ford’s
finding of rich gold at Coolgardie is well
known. The partners rode the 120 miles
to Southern Cross and lodged their
Reward Claim atthe Warden’s Office on
September 17, 1892 and news of the
discovery spread rapidly.

Men went to the scene of the new
find as quickly as horses, camels or
their own legs could carry them.

A lot of alluvial was found in the
area, especially on Fly Flat, where dust
constantly filled the air from dryblowers
of all descriptions. Other reefs, besides
Bailey and Ford's famous outcrop, were
found close by and opened up as mines.

Coolgardie soon grew from a
hessian encampment to a solid large
town with wide, well built streets lined
with handsome buildings of brick and
stone.

The name Coolgardie, became
world famous and attracted men from
the Eastern Colonies and from all parts
of the globe. Not everyone found gold
and as the alluvial around Coolgardie
became scarce the men were forced to
look further afield.

New finds eventuated from these
excursions and some towns and
settlements (notably by Hannans) grew
from them.

Many are only ,memories now but
most have stories connected with them.
Some of these stories and part of the
history of towns that once existed
around Coolgardie are in this booklet.

LONDONDERRY

This find, about 12 miles south of
Coolgardie, created a great amount of
excitement and interest. Especially as
the news was given to the world under
such newspaper headlines as
“A Mountain of Gold” and “One of the
Wonders of the World”.

It all began one day in 1894. Six
men from Queensland, namely Mills,
Elliot, Huxley, Gardiner, Dawson and
Carter, had travelled to the West to
make their fortune.

They arrived in Coolgardie too late
for the alluvial so pooied all their
resources, bought a horse, cart and
equipment and prospected in country
to the south. Their trip was
unsuccessful and because their
supplies were running low the men
decided to return.

There were personality differences
between the men and there had been
several quarrels. Tempers had flared up
again on the return journey so the men
split up and arranged to meet in
Coolgardie to sell the horse and
equipment and share the proceeds
before returning home.

Mills and his mate left the others
and crossed over some low hills. They
were then about 12 miles from
Coolgardie. The men were knapping
rocks along a ridge without results and
late in the afternoon sat down to have a
rest.

Jack Mills started kicking at the
withered moss on a boulder near his
feet and in his own words, “I noticed
there was a gleam where | had knocked
off a bit of rock. | stooped over to have a
squint atit. And my God, there she was! |
jumped upandbegan smashingintothe
rock all around. Every lump was lousy
with gold”.

Differences now forgotten they
dashed off to tell the other four men the
wonderful news.

When the excitement had died
down and the men had pegged their
claim they decided to work their find
secretly for as long as possible. They
knew that as soon as they applied for a
lease in Coolgardie the news would be
out and bring men swarming all over the
field. Before this happened they wanted
to take out all the gold they couid.

The reef was only seven to three
feet wide and the gold appeared to be
mainly in one pocket. The stone, thickly
seamed with gold up to a quarter of an
inch thick, was taken out of this one
hole. It became known as the Golden
Hole although the men named theirfind
the Londonderry.

A few weeks went by and the men
became nervous that someone would
discover their golden treasure and
“jump” their claim. It was then well over
the required ten days and their claim
was still unregistered.

Two of the men went into
Coolgardie and hired an agent to carry
out the necessary business for them.
The agent was told it was “just a bit of a
show” and not to tell anyone about it.

However, one of their own men
gave the game away shortly afterwards.
He became ill and went into Coolgardie
for treatment but called into a hotel first
and prescribed himself too many
whiskies. Then the news of the fabulous
find just spilled out and within hours
every man who could walk or ride
arrived at Londonderry and pegged
every inch of ground near the original
find for miles around. The syndicate’s
hut which held the bagged specimen
stones then required guarding night
and day.

Within six weeks 3,406 ounces of
gold were extracted from the Golden
Hole and lodged in the bank at

Coolgardie but the rest of the
prospectors, in spite of all their
dryblowing and work, were not so
fortunate and little other gold was found
in the area.

Eventually discord broke out once
again between the owners of the
Londonderry, resulting in three
members of the party selling their
shares to the rest for $6000 each.

Soon offers to buy, poured in from
companies and promoters and the
three remaining members, tired of
guarding their bonanza accepted an
offer of $360,000 by Lord Fingall who
represented a syndicate.

After the money changed hands the
men returned to Queensland and Mills,
the original discoverer, went back
home, bought a farm-and married the
girl who supposedly helped stake him
on his prospecting trip.

At a ceremony in September, 1894,
to mark the mine’s sale, a parcel of
stone was broken out and packed in
boxes ready for dispatch to England
while a crowd of gentlemen, including
Coolgardie’s Mayor, Mr. Shaw, looked
on.

The mine cutting was then covered
with a steel plate and cemented down
while the surrounding seven foot high
fence was securely locked and the key
handed over to Warden Finnerty. A man
was then appointed to guard the
property night and day.

The boxes, holding 10% cwt. of
gold-bearing quartz then valued at
$24,000 were then sealed in the
presence of the Warden in readiness to
be taken back to England by Lord
Fingall for display. The slug “Big Ben”
taken from the cap of the reef and
weighing 150 ounces, was also taken to
England to show the investors.

This, and the other specimens, had
the desired effect and a company was
soon formed with capital to develop the
mine. Lord Fingall returned to Australia
and work started.

Men were employed to sink a shaft,
teams carried equipment to the site and
a poppet head and mine buildings were
erected. A town and business centre
soon sprang up and Mr. W. H. Lindsay
built the first hotel and called it the
Londonderry. /

Everything seemed to be going
ahead smoothly but in April 1895 the
alarming headline, “The Londonderry
Collapse” appeared in the Goldfields
Courier. Cables flashed the news to
England that the mine’s rich values had
cut out after having worked for so short
a time.

It seemed incredible that a mine
which promised so much should fade
out so quickly. The Londonderry had
been one of nature’s freaks, practically
a pocket of goid.

The mine worked lower grade ore
for a few years longer and managed to
return $10,000 to its investors, before it
cut out altogether. Crushings from
smaller shows in the area kept the town
going foratime but in the early 1900’s it
began to decline and the town gradually
died. Some of the Londonderry miners
could have moved their homes to
Burbanks, which was five miles closerto
Coolgardie.



BURBANKS

The Burbanks Birthday Gift lease

was one of the early mines pegged
around Coolgardie in 1893.
Mr. Burbanks discovered the rich reef
and the companyformed to develop the
mine paid its shareholders $126,000 to
the end of 189S.

The town of Burbanks grew near the
mine and was only seven miles south of
Coolgardie.

Two other mines, the Main Lode
and the Lady Robinson, contributed
greatly to supporting the town. There
were also quite a few rich shows near
Burbanks such as the Belgium Queen,
Try Again, Shamrock Ale and the
Manchurian.

There were three wood and iron
hotels at Burbanks. The town also had 2
churches, several shops, aState School
which at one time taught 200 children
and a Mechanics Institute.

The latter was transported to
Kalgoorlie when Burbanks died, around
1916, and was used for many more
years as the South Kalgoorlie Fire
Station. Today, it still gives good service
as a Sheltered Workshop and is
probably the only part of the town of
Burbanks still surviving.

At one time there were four football
teams:Towns, Temperance, Mines and
Billygoat.

While Burbanks was classed as a
peaceful little town there was at least
one episode in its early years which
made news headlines. This concerned
the only bushranging episode in the
Goldfield's history.

Bushrangers on the
Burbank’s Road

Two men, one placidly eating
grapes, were jogging along in a horse-
drawn buggy one peaceful summer's
afternoon in 1897. It was Friday,
January 21, and pay day for the miners
at Burbanks.

The men, John Mitchell, manager of
the Burbank’s Birthday Gift and John
Paul who was in charge of the
Burbank’'s North G. M, had collected
the money for the fortnightly pay from a
bank in Coolgardie and were heading
back to pay the men at the end of their
shift.

Each man carried the worker's pay
in a bag slung over his shoulder.
Mitchell's bag held $850 and Paul's
$496. No thought of robbers orviolence
entered the men’'s heads as they
bumped over the empty, dirt road as the
Goldfields was then a fairly law-abiding
place.

They were only out about two miles
from Coolgardie when John Mitchell
almost choked with fright on a grape he
was eating. From behind some thick
bushes at the side of the road three
masked men appeared crying out,
“Stick ’em up!”

Two of the men carried rifles and
the other a revolver, which they fired at
the buggy’s wheels to show that they
meant business.

The two mine managers, were
taken by surprise and seeing there was
nothing they could do against the force
offire-arms, allowed the bushrangersto
lead them into the bush. Here they were
forced to climb down from the buggy
and were relieved of the pay rolls.

One of the masked men then took
the horse out of the shafts and led it
away into the bush while the others
gagged their prisoners, bandaged their
eyes, covered their heads with sacks
and then tied both men to a tree.

Meanwhile, another unsuspecting
traveller named Houghton was walking
along the same track and, hearing the
shots and raised voices, hurried along
in the direction of the sounds only to
find himself staring into the barrel of a
gun.

The startled man was bound and
gagged and tied to a tree like the others.

Before leaving the sorry trio the
bushrangers told them they were being
covered by a rifle and if anyone moved
he would be shot.

The hooded prisoners heard
footsteps retreating through the bush
and then, silence.

After a time one man ventured to
look around as the bandage over his
eyes had slipped. He could see through
the open weave of the hessian bag that
they were alone and told the other two
there was nobody guarding them after
all.

At this good news, all struggled

‘violently to escape from theirbondsand
one soon succeeded in slipping a hand
from the ropes. Quickly untying himself,
he freed the others. They then went
back to the road intending to head back
to town to report the theft.

Evidently they were not the only
people travelling on the same road that
afternoon as another buggy carrying
Messrs. Grayson, J. Wilson and G. Keith
came along from Coolgardie.

s

They, too, received a surprise but
this time at seeing three excited white-
faced men rushing our of the bush
towards them shouting incoherently,
“Go back for God's sake, they are
shooting all down the road”.

The new arrivals pulled upand John
Mitchell gasped out, “| have been stuck
up and robbed of all the men’s money,
and we have been shot at, tied to trees,
gagged and hooded”.

The other two men also excitedly
told their stories, so two of the
newcomers climbed down from the
buggy and waited with the rest while the
driver turned the buggy around and
galloped the horse back to town to
inform the police.

Inspector McKenna, two mounted
troopers and a native tracker arrived at
the roadside soon afterwards and they
all proceeded to the scene of the
robbery.

Upon examination they saw that
the men had built themselves a screen
with effectively placed boughs. This
would have hidden them completely
from anyone travelling along the road.

The party then followed the wheel
marks of the buggy into the bush and
further away still, the tracker found the
horse tied to a tree by its reins. It must
have become bored with the whole
affair as it was fast asleep.

While Inspector McKenna
searched around for clues, the rest
looked for footprints of the highway-
men and the tracker soon found them.
The tracks led them to a spot about half
a mile to the west where they
discovered a newly burnt-out fire with
the remnants of the two rifles still hot, in
the embers.

(Continued P.18)



Editor GRAHAM COOPER.

Dear Editor,

As| have been unable to attend any of
the A.LLM.S. Conferences since 1984, |
have to depend on information from my
Colleagues and the Journal. To be quite
truthfull have never been able to justify
in my own mind the reason, or reasons,
for A.l.LM.S. not amalgamating when
.LE.M.S. Aust. Inc. was formed. Some of
the reasons for this | have gathered
are:—

Loss of identity — overrun by
Engineering Surveyors — if this was ever
to become a problem then surely the
infusion of 150-200 Mine Surveyors would
certainly balance the scales?

AIMS Members would not be accepted
as Members of LE.M.S. — what can I say?
I have a feeling, that as, in a lot of other
situations, quite a few people were
accepted as “Members” of AIMS who,
really shouldn’t strictly have been. I'm
sure this has been rectified as I have, only
in the last few days been questioned as to
the academic standards of one of our
Surveyors. So what is the difference
between the qualification, as of this date? I
suspect very little.

Holders of Mine Surveyors Certificates
who are not practising i.e. who have never
received registration with a State, would
not qualify for Membership of LE.M.S. —
Seems fair enough to me — they would be
associate, until registration.

Holders of M.S.C.’s registered in a state
would, not necessarily be accepted as a
Member of LE.M.S. — [ am assured by a
Member of the Council, himself in that
situation, that provided the applicant has
the necessary required 3 years past
experience etc. then he would definitely be
accepted as a Member, I personally feel
that the qualifications for Membership as
set out by LE.M.S. are reasonable.

That more input can be made to various
commiittees etc. by having the separate

LETTERS TO THE EDITOR

organizations — this is possibly so.
However if we are talking about Mine,
Surveying then I can’t see that inpdt from
two different bodies is going to do more
than confuse the issue — there should only
be one lot of input from a recognised Mine
Surveying panel of experts. I note that in
the recent Qld Surveyors Bulletin the
formation of the LA.C. is given, this
includes one delegate from the I.E.M.S.
Aust., on the panel.

When AIMS Members were originally
canvassed, by mail, re amalgamation, in
1986? I was informed that there was
something like 80% voted for it, yet at the
AGM this was completely reversed. I
understand that this was, in no small way,
brought about by lobbying

| attended the I.E.M.S. National
conference this year in Melbourne and
through contact with and talking to
Council Members | am of the opinion
that the |.LE.M.S. would genuinely like to
have AIMS amaigamate. | understand
negotiations have been handed back to
the Federal Council. Considering the
title I.LE.M.S., | canvassed opinions on
perhaps the forming of two autonomous
divisions — Engineering and Mining.
This suggestion was well received — |
recall only one dissenter. It could be
argued that this is defeating
amalgamation? The very name |.LEM.S,,
to me anyway, provides the where
withall to form the two major divisions
(along the lines of the RICS) — but
under the auspices of the one overall
body. For exampie the Minerals
Division of the RICS, with which | am
acquainted, is the smallest division in
the RICS (some 60,000 members) is
brought into operation. | would have
thought that with the economic climate
in the mining industry, especially in
coal, being what it is, and the way it has
been shaping over the past couple of
years, that it would have been
extremely judicious to have joined
ranks and have a much greater voice
nationally, rather what is predominately
a Qld & NSW one.

The financial, administrative and
publishing aspect too, I'd have thought
would have had a greater impact on
decisions. We are running two sets of
everything at present, including
registration fees, how much simpler, ali

. round to have it on one, surely?

It is somewhat difficult to explain
the Mine Surveying setup to people
overseas! | have had some “problems”
when I've been forced to do so. .LE.M.S.
is established as the National
representative of Australia, on the
Presidium of the ISM, with regard to
Mine Surveying and explaining AIM'S
role, as | say, takes a bit of doing! Not a
world shattering problem to be sure but
people do tend to wonder!

| have read the Secretary’s report for
1986-87_where a definition of
“affiliation” is given. He then goes on to
say that it describes the situation
between AIMS and I.E.M.S. — nicely.
However in his report to the 1987 AGM
he then mentions the fact that there has
been plenty of discussion as to whether
AIMS should apply to become affiliated
with 1.S.M,, RICS — even L.LE.M.S.! and

while he thinks this is a good idea, he
feels AIMS should get its homework
done first. Hm!

There seems to be various
interpretations of the “affiliation”
situation, in these statements, which
are confusing me and | suspect others.
To my knowledge there is no such thing
as affiliation with ISM you are either a
member, joint member or not at all.
.LE.M.S. have a regular exchange of
journals with the RICS (as at one stage
had AIMS) but I’'m quite sure RICS don't
consider it an affiliation status and
certainly from my own observations,
and | will stand corrected, .E.M.S. don’t
consider AIMS affiliated with them
either,

Soisn'tit about time that the situation
was reviewed? Differences settled and
a united front presented, practically,
financially and numerically to our
Colleagues and public both here and
overseas? ! would appreciate your
comments on these matters not only as
a Member of AIMS & LEM.S. but as a
person with 40 years in the surveying
industry, with a genuine wish to see
Mine Surveyors receive the recognition
they deserve and that, in my opinion,
can’'t be done with divided ranks.

Yours sincerely,
John A. Campbell.

Dear Graham,

Enclosed is a paper on subsidence
which is to be presented at the
American Congress on Surveying and
Mapping Annual Meeting in St. Louis
this spring. As you can see, you are
acknowledged and | thank you for
forwarding the papers on Australian
subsidence monitoring to me. | may try
to publish the paper in the ACSM
Journal as there is little information
available to U.S. surveyors on
subsidence measurement.

On still another topic, | have been
asked to chair the technical program
committee for the International Society
for Mine Surveying (ISMS) Congress
VIII. This is to be held in Lexington,
Kentucky September 23 — 27, 1991. It
is likely that papers will be by invitation.
The topic areas will be based on the five
working groups designated by ISMS. It
would be most helpful to me if AIMS
would forward the names, addresses,
and field of expertise of persons
considered prominent in such areas as
underground surveying, subsidence
measurement, instrumentation,
valuation, and mapping. Obviously
representation by AIMS at Congress
VIl would be desirable. (Incidentalily,
Carl Vender-- Congress chairman--and
myself are both AIMS members).

I suppose that AIMS is sending
delegates to the ISMS meeting in
Leningrad in June, 1988. | had thought
that | might be able to attend that
meeting and meet with the AIMS
delegation. It now appears very unlikely
that | shall make that trip. Both Carl
Vender and Frank Hart, however, willbe
in Leningrad with the U.S. group.
Sincerely, Andy.

Andrew C. Kellie, Associate Professor
Department of Engineering Technology



Dear Sir,

Once again we are approaching
another Seminar and General Meeting
and no doubt the subject of
amalgamation or affiliation will be
discussed.

When AIMS was formally established
in April 1983 it was originally felt that
amalgamation with the now [EMS was
the way to go. The main problem at that
time was that IEMS was also being
formed by amalgamation of ASA, IMES
(WA} and (QLD) IES.

Since that time points for and against
amalgamation/affiliation have been
debated and to me no real headway has
been made. In supporting
amalgamation | would like to quote from
the 1984 Queensland President's
message.

“While | strongly support the
formation of AIMS, | hope that the need
for it will some day cease to exist. At first
glance this may appear to be a
complete contradiction of what | have
said earlier. This is not so! When Mine
Surveyors can take their rightful place
as equal partners in an overall umbrella
organisation embracing all Surveyors,
we no longer need AIMS. | believe this
should be our ultimate objective for the
good of surveying generally”.

On checking through the proposed
Seminar papers for 1988, | think we
have reached the above statement by
way of Phil Clarke’s paper
“Development of the Associate
Diploma in Applied Science (Mine
Surveying)”. This to me is a measure of
the progress of education of Mine
Surveyors and no doubt will allow Mine
Surveyors to take their rightful place in
an umbrella organisation — |.LE.M.S.
{(Aust).

Barry Broad

Chief Surveyor

MOUNT ISA MINES LTD.
Foundation Member AIMS.

Dear Sir,

There is a new Government induced
cost for the survey and mapping
industry which must be brought to the
attention of all surveyors and mappers.

The Federal Government has revised
customs and duty on goods imported
into Australia. The harmonised tariffs
scheme has serious implications for
any surveyor concerned with increased
costs of their service to the community.

The changes to the customs tariff
schedule means that duty on parts and
accessories for surveying equipment
will rise from 0% to 25%.

With recent devaluations in the
Australian dollar, survey instruments
have already increased in cost.
Importers have rationalised and
absorbed costs where possible and
needless to say, the cost increase due
to increased duties will have to be
passed on to purchasers.

What are Instrument Suppliers
doing?

The survey instrument suppliers are
arguing the case through their customs
agents and directly with customs.
Essentially our case is that we are not
competing against any Australian
manufacturer, it would take years to
develop the technology, develop a
production line and an export market
large enough to ensure that

manufacturing costs were low enough
to be competitive. In that time they
would have disadvantaged the
surveying profession by increasing
their costs. As the surveying profession
in Australia has the real potential to
export their services we argue that the
government is misdirecting export
incentives.

What can the survey industry do?

Firstly, write a letter to your local
Federal minister and a copy to the
ministerfor Science Customs and Small
Business, Mr. Barry Jones who is
responsible for the imposition of new
duties.

Secondly, raise the matter with their
Institution or Association and
recommend that they argue the case
through any channels they have with
the Federal Government.

Thirdly, petitions will be available at
forthcoming conferences and in the
foyers of the instrument suppliers.
Please sign them.

We are attempting to prevent this
massive cost addition from being
passed onto surveyors and we are
acting in their interests. The duty will
affect all instruments parts. Assistance
from the survey professionis necessary
if we are to have any effect.

Yours faithfully,

Martin Nix.

for and on behalf of

the Surveying Industry Suppliers
Association.

EARLY DAYS AROUND
COOLGARDIE (Continued) —

The next morning at dawn, trackers
went out and started from the beginning
again. They discovered some new
evidence in a set of tracks not noticed
the day before. These showed that one
man had branched off alone, most likely
taking the money with him. Further on
the trackers saw where a pony had
been tethered, evidently used for this
man’s get away. The pony tracks led to
the remnants of another fire in which
charred pieces of a bridle and saddle
were found. These, and tracks,
indicated he had turned the pony loose
and went on by foot.

This set of tracks disappeared at
about the same place as the others,
near Coolgardie, and in spite of an
intensive search by trackers were not
picked up again. The police made
several enquiries and questioned
several people in the district but found
nothing that led to the identity of the
thieves.

The bushrangers got away with
their crime and nothing was ever
discovered about the Bushrangers on
the Burbank's Road.

Kunanalling (or the 25 Mile)

In December, 1892, James
Speakman and party found gold 25
miles from Coolgardie and 17 miles
north of Mt. Burges. Speakman pegged
a lease but did not apply for exemption
when he left on account of lack of water.

A man called Adams re-pegged and
won the resultant case. He sold to a
company and the lease, called the
Premier, developed into a rich mine. As
several other shows and mines soon
opened up in the vicinity, a town
Kunanalling, came into being. This was
originally named the 25-Mile as it was
25 teamster miles on the old road to
Menzies.

The Premier was the rich mine of
the district, particularly in the early
years, and its total production to the end
of 1900 was 34,626 ounces of gold from
43,422 tons of stone.

There were several other good
leases on a long line of gold-bearing
country which helped support
Kunanalling for many years. One was
the True Blue, later renamed the Blue
Bell and was run by C. H. Ware and
partners after 1904. The men erected a
five head battery and as well as treating
dirt from their own mine they crushed
ore for the public.

C. Ware eventually took over the
property alone and continued to
operate the mine and battery until
1928.

Some of the other good producers
in the area were Blacketts Star of
Fremantle and the Shamrock.

Kunanalling was at its height early
in the century and possessed three
hotels, including Bowe’s stone and
brick Premier Hotel, the ruins of which
can still be seen today.

There were four streets at
Kunanalling namely Balfour,
Chamberlain, Gladstone and Salisbury.
The town must have been going
through a patriotic phase when it
named its streets seeing they were all
called after British Prime Ministers.

Its buildings included shops, a
Mechanic’s Institute, Government
Buildings and a school. The latter
closed in 1927 and was moved to
Tammin, where it became a farmer's
homestead.

The wood and iron buildings of the
early goldfields were often shifted to
other sites when there was no further
use for them in a dying town.

In the mining revival of the thirties a
school was once again needed at
Kunanalling so the original Post Office
was used for this purpose.

Seeing the old road to Menzies
went through Kunanalling Cobb and
Co.'s coaches changed their horses
there and at one time provided a daily
service from Coolgardie to Menzies.

As the little settlements at such
places as Dunnesville, Jourdie Hills,
Kintore, etc. died out, Kunanalling
became the main centre for the miners
left working in these areas and was
therefore the most important little town
north of Coolgardie.

However, it too, lived only aslong as
the gold in the district remained
profitable toworkand when that ceased
the town finally died and the last
resident left in 1942.



MINE SURVEYING SEMINAR

WEDNESDAY, 11th May, 1988

8.30 a.m.: Registration

Chairman: Peter Whalan.

9.30 a.m.: Official Welcome and
Opening Address by the Right
Honorable the Lord Mayor, Alderman
Sallyanne Atkinson.

9.45 a.m.: Keynote Address. Mr. Kevin
Wolff, Director General, Department of
Mines Qld.

10.00 a.m.: MORNING TEA

10.30 a.m.: Paper 1.

Surveying for Extraction of Coal Under
Tidal Water — Dennis Baker.

Paper 2. Surveying Stocks and
Stockpiles with the Reflectorless
Distomat — John Makkai.

Paper 3. Machine Alignments — Kerry
Anderson, Phil Grant, Keith Harris.

12.30 p.m. LUNCH
Chairman: Leigh Capon.

1.30. p.m.: Paper 4. Our Surveying
Heritage — William Kitson.

Paper 5. Development of the Associate
Diploma in Applied Science (Mine
Surveying) — Phillip Clarke.

Paper 6. The Manager's Perspective of
Mine Surveying — Dr. Brian White.

3.30 p.m.: AFTERNOON TEA.
4.00 p.m. Annual General Meeting.
7.00 p.m.: INFORMAL DINNER

THURSDAY, 12th May, 1988.

8.00 a.m.: Technical Exhibition.
Chairman: Hugh Taylor.

9.00 a.m:. Paper 7 Survey at the
Moura Mine Disaster — Glen Edwards.
Paper 8. Evolution of Mining
Tenements . — Bruce Ralston. Video:
Sand mining on Stradbroke Island —
Jack Patton.

10.30 a.m.: MORNING TEA.
Chairman: Joe Blakey.

11.00 a.m.: Paper 9. Mine
Subsidence — James Armstrong.
Paper 10. Photogrammetric
Measurements in Mine Subsidence —
Victor Barnett, Keith Dawson, David
Turton.

12.00 noon.: LUNCH.

12.45 p.m.: TOUR Consolidated
Rutile Ltd., Gordon Mine, North
Stradbroke Island.

NOTE: SUITABLE FOOTWEAR AND
CLOTHING, e.g. JOGGERS AND
CASUAL CLOTHES ARE DELEGATES
OWN RESPONSIBILITY.

7.00 p.m.: FORMAL DINNER

7.30 p.m.: Brisbane City Travelodge

FRIDAY, 13th May, 1988.

8.00 a.m.: Technical Exhibition
Chairman: Ray Smith.

9.45 a.m. Paper11. Mine Surveying at
Newlands — Richard Collier.

10.30 a.m.:. MORNING TEA.

11. a.m. Paper 12. Mine Surveying at
Mt. Isa — Barry Broad.

Paper 13. Surveying at Ravensworth
No 2. — Peter Whalan.

12.30 p.m.: LUNCH.
Chairman: Steve Lamb.

1.30 p.m.: Paper 14. Field Coding —
The Key to Automated Surveying —
David Dowling.

Paper 15. Geophysical Prospecting —
Paul Harrison.

Paper 16. Satelite Surveying Transit —
GPS — Leigh Capon.

3.30 p.m.: AFTERNOON TEA.
4.00 p.m.: CLOSE.

Should you require assistance
with accommodation please
contact:Brisbane City Travelodge,
Catherine Hackett: Phone

(07) 238 2222.

FENO

SIMPLE TO INSTALL

No digging, no mixing concrete.
LIGHTWEIGHT

Easily carried — no more trans-
porting of cement and water.

SURVEY MARKS

The Simple Solution

LOW COST

Establish a permanent mark at a fraction of
the cost of conventional marks.
STABILITY

Mark is ready for immediate use. No waiting
for concrete to set. The mark is driven into
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PERKINS INSTRUMENTS Pty Ltd
P.O. Box 115 Turramurra 2074
Telephone (02) 489 1865
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QUEENSLAND LASER
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145 Melbourne St, Sth Brisbane 4101
Telephone (07) 846 3385
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A.E. PARSONS Pty Ltd
107 Leichester St, Carlton 3053
Telephone (03) 347 5844

S.A.

SOKKISHA

22/60-66 Richmond Rd, Keswick 5035
Telephone (08) 371 0755

Drive spike into ground with
driving tool at desired position.

Expand prongs with sleeve
locking mark in position.

Fit head cap either plastic
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) wwfh 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 3 /3 S 33" 55" 33" 33" 5"/5"
Accuracy Distances 3mm. + 2ppm i Emm + 2ppm 5mm + S5ppm | S5mm + 5ppm | 5mm + Sppm | 5mm + Sppm
Displays on instrument ‘- RV 2 2 4 2
bﬁth;faces both faces both faces both faces one face both faces
Number of keys LT
to operate 3;60ly R (x2) - 20 (x2) 6 (x3) 20 16 (x2)
\L" Doub!e fu}‘@tlon @ouble function | Triple function Double function

West Germany

2’ TOTAL STATIONS

ZEISS TOPCON SOKKISHA AGA

ELTA 3 ET1 SET2 440
Weight (kg) with battery 6.1 83 74 79
‘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 2"12" 2"13" 273" 2"
Accuracy Distances 3mm + 2ppm [ 5mm + Sppm [ 3mm + 2ppm | 3mm + 3ppm
Displays on instrument 4 2 . 2 4

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 VIH

Additional features and programmes of Zeiss Super Total Stations:
® Gives vertical display of slope in percent.

® 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!

NSW

(02) 977 6600

PHM

viC
(03) 572 2133

QLD

* Computes co-ordinates (xy.2) in local and state systems

® Computes co-ordinates of eccentrically measured points

® 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.

(07) 854 1110

WA
(09) 444 0233

AUSTRALIA PTY. LTD.

SA
(08) 364 0509





