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SUMIARY

The Hydro-Electric Commission and M¥t, Lyell Mining
and Railway Company let contracts for diamond drilling. The
Hlectrolytic Zine Company at Rosebery and the Nines Department
Munmmmxum Mindrill equipment
being favoured, Ht. Lyell uses Bucyrus-Eyrie chura drills
percussion rigs for water boring.

The role of geologists varies markedly. At Rosecbery
geologists, exploring with drills, supervise closely all
stages of mine development., At Mt, Lyell the orebody has been
outlined by drilling, development proceeding at the direction
of open-cut engineers, which has freed the geologists for
long range exploratiom.

Diamond drill core costs up to £2 per foot and the
cost of storage is sbout 2/- per foot, or 5% In view of
the rapid progress of geological knowledge, the cost of storage
ummtmmmmmmmcm'
core. This applies particularly to drilling by the H. E. C.
and Mines Department who operate throughout the state and make
limited use of the core. For example, numercus bores in the
iersey Coal Basin were put down at the turn of the century, and
the core was discarded once the immediate purpose of locating
coal or oil shale was accomplished. At the present time even
one such core would be invaluable.

A well designed core shed carries 20 feet of AX core
to the cubic foot of storage space and provides adeguate working
space. The capacity can be 1/3 of this in some sheds. The
larger the shed the more space lost in passage-ways.

One of the biggest problems is staff, Organisations
unsuccessful in assembling an efficient crew are forced by
ceconomic reasons to let contraects to private operators. The
Mines Department is the only operator providing fixed salaries
without bonuses for footage. These are provided by the Queensland
and South Australian ¥ines Departments.
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The rates vary according to length of pulls,
depth of hole and size of hole.

The petrcl engines are maintained and supervised by
mechanice. Fitting and turning is done in the general workshop
except in the field where the foremsan has his own store for
equipment and materials,

Surveylng

The hole surveying is done by a ge-logist with
the assistance of the driller. Surveying equipment is lowered
on rods as the broken Bature of the holes leads to trouble
with cable lowered instruments. Holes are surveyed every
hundred feets The inclination is obtained with hydrofluoric

-md bottless The acid is the usual strength, acid: water

50 : 50, OUmee in position, the bottle is left about half an
hour for the etch to take effect. The etched tube has the
forward end filed before the surveying to ensure the proper
orientation of the tube is known. The tube, labelled with
the hole number and fooisge is then examined in the Cottell
designed light box for mcasuring the vertical angle.

As—illustrated Figs ) fhe etched tube is rotated
in the light beam until the etched ellipse appears to be in
a staright line. The observer is then looking down the plane
of the ellipse. A plece of paper is then pinned over the tube
and the shadow of the line traced upon it with a line to indicate
the orientation of the tube. The angle can be read off, This
is done in each of the four ways possible (rotating the tube
180° sbout both a long verticsl end a transverse axis). All
four readings must correspondi within 1° before being accepted.

Onece the measured angle is obtained, correction
is made for capillarity on the basis of an experimentally
derived curve {Sketched4n Fig. ). The capillarity correction
depends upon the acid mixture used, and is quite large. Thus
an etched angle of 40° is sctually 33°.

The drill hole deflection is measured with a
Radiclite. The instrument used is one modified by Cottle and
Boyle from an American instrument. In essentials it consists
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At Rosebery the drills swing perpendicular to the
grain of the country, i.e. tend to become perpendicular to the
strongest plane in the rock, which vsv«lly 1is the cleavage
which is approximetely parasllel to the bedding. The swing is
generally small in the massive pyroclastics wiih only weak
cleavage, but is very large in the cleaved rocks e.,g. black
slates, Since the cleavage dips eest (grid) at roughly 60°
and the tendency is to swing round to cleavage, then the actual
direction is parallel to cleavege, i.c. 8 hole drilled parallel
to cleavage will be liable to swing either way. Once started
in one direction it will be unseble to return. In practice,
the eritical angle is not 60%as expeceted but 75%°:. A hole
put down at 76° will swing west, a hole at 74° will swing east.
This technigue has been exploited extensively for deep drilling.
This behaviour was predicted from underground holes, and 42R
was the first surface hole experimenting with the technigue.
Since that time much work has been done to put the technigue
on & scientific basis. Drill holes deflection curves have
been prepared for all holes drilled im geographical divisions.
The curves are weighted, or averaged, in order to predict drill
behaviour and are the main guide in drilling holes,

The writer suggests that the holes deseribe a
type of conie section to the critical angle (75°E grid) and
the normal to cleavage (or 30° W grid). This is not strietly
true as the transition from massive pyroclastic to black slate
invariably results in an increase in curvature. In addition
there is a suggestion that holes would, if continued, deflect
past the cleavage normal, However, for present purposes, it is

& sufficient approximation, Such a conie section with a pair

Of asympleTes intersecting at a high angle, is, of course,
a hyperbola, and it is fairly apparent that the important
controlling factor is the position of the intersection of the
asympT-Te s i.e. the "origin®. Fach origin will be on a
nnmmtothdwwmhmtmua
line at 75 grid from the drill hole site.




The behaviour of the drills is such that the
depth of the origin below the collar is determined almost
entirely by two faectors, the initial angle of depression and
the size of the hole, 7hus the deepest origin and hence the
deepest ore intersection, is obtained by drulls started at
about 80° E grid and BX size. The extra depth so obtained is
sufficient to compensate for the altitude imcreasc in the
collar - the land rises steeply to the east of the mine. Thus
the A1000 rig operating at present is drilling a BX hole in
order to get as much depth and as little deflection as possible
in the massive pyroclastics, "and once at the required depth
will change to the AX size,

In order to obtain higher intersections, wedging
techniques are being introduced. Thus hole 57R was drilled
in BX size down to the ore, thenm the first 600 ft. was cased
and an AX hole wedged out (5 wedges) from the 600 ft. level,
An intermediate section was thus possible with 600 ft. of
drilling saved. This technigue is still in the initisl stages
but should be capable of effecting great swings in very deep
holes.

It would seem, altiough constant behaviour of
the holes is the great factor in hele routing, that inevitably
very deep intersections will be obtained only by drilling NX,
drilling from underground, or wedging once the hole startes teo
defleet, This is because no hole can be put down shallower
than = 75°E grid which means the depth at which the hole is
nearly normal to the cleavage is really only a matter of the
height of the collar or size of the hole, and thereafter very
little vertical footage is gained, This is a problem, however,
that may never arise.

Assay

All core is split with a maul and arranged in
mineralised zones which are easily recognisable. It is necessary
to adjust the assays using an empirically derived relation
between the core recovery and assay percentage to be utilised,
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The relation is such that at Rosebery the
ore recovery is better than gangue recovery in mineralised
gones. This is not something predictable s¢o the curve must
be empirically constructed.

Core Storage

The drilling foreman's responsibility finishes
with the production of core. Thereafter the geological section
takes over., Core is stored on the site in large, earth-bottomed
boxes with a hinged 1lid. The boxes are deep, each layer of
core being covered with Sisalkraft and another layer of core
being placed on top.

A geologist visits the rig every week and logs
and skeletonises the core taking samples of its massive
pyroclastics. The remainder of the pyroclastic core is stored
Mnﬂndﬂ. Onee into the host rock all the core
is removed to indoor storage.

'Current core' is stored temporarily in No. 1 _
shed. Then the core is logged; every cleavage, bed, lithological
change and vein being logged. Then the core is split for assay
in mineralised zones. Mﬁllilﬁnﬁd.ﬁpmh
temporerily retained there until no longer reguired. (Perhaps
until all surface drills into that particular ore lens have been
completed.) In the seme way all acid bottles and radiolite
film are stored temporarily until the completion of that
particular exploration phase.

The core is then transferred into permanent
storage in Neo. 2 shed, All Hercules core is permanently stored
in No. 2 shed.

The core is transported to the shed in wooden
boxes with bolt on 1lids. Hinged lids were found unsatisfactory.
Each box is 3ft long containing 10 trays for EX and 6 trays
for BX and AX. The trays are 3ft long, rectangular in seetion,
made of bent tin, and fit snugly next to each other in the box.
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012 The tray belts are placed between the middle trays., For storage

the core is transferred to lidless trays 5ft long 11t wide
divided in plan into four guadrants by 1 inch wooden partitions
in a cross shape. The rows of core are separated by tapered
wooden slats the ends of which fit into slots in the partitions
and box. The boxes are made with the same outside dimensions
regardless of core size. This greatly simplifies storage.
The storage boxes have tin bottoms and wooden sides.

In No. 1 store the trays are stored parallel
to the wall, supported on wooden scaffolding by angle iron
lugs at each end. The angle iron is 1 inch size which appears
to be rather small. Seven trays are supported on each pair of
angle irons., The boxes sometimes sag markedly and are then
supported by wedges. The method is not at all satisfactory.

The No. 2 shed seaffolding is 2 inch cyclone
pipings The room is 20 ft. by 20 ft. by 12 ft. with a concrete
floor., The scaffolding is bolted to form rectengles 2 £t high,
mw¢1omwmu¢1ﬁ¢zm,mmw
are supported in each section. The trays ere stored end on to
the wall which means that five feet out from each wall is
occupied by the trays leaving a 10 ft. by 20ft. working space
between, The total capaecity is sbout 160,000 f£t. of EX i,e,
96,000 f't. of AX eore, or 20 ft. AX cubic feet. At the worst
to obtain one tray will require shifting no more than 9 others,
This storage system is excellent being sturdy and neat and
allowing operators plenty of roomes There is ample room for
a table in the centre of the floor and no trays have to be
carried farther than a few feet from the rack.

A1l spaces in the trays have footage stamped
onto copper strips nailed to wooden blocks.

Utilisation
Logs and Plans

All logs are entered un standard sheets whiech
are typed and filed. Three types of sheet are used. On type 1
is recorded all survey data inecluding collar location and hole

surveys and all assay data. If there is insufficient room for
this another type 1 sheet is used.
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Type 2 is used as a continuation sheet and contains
room for assay data and lithology. Type 3 is an alternative
continuation sheet and contains room for lithological data only.

On type 1 there is also room to indicate the object
of the hole and the results. The plans on which the hole is
plotted are also indicated.

In the lithological log the dip of all planar
elements with respect to the core is noted against the footage.
The symbols JT (Jjoints) b (bedding) ¢ (cleavage) £ (floiw structure)
b (banding) are used to indicate the type of element.

For plotting purposes each hole is calculated by
latitudes and departures and the behaviour on a horizontal
projection determined from radiolite data. Then the ¥.l. at
each point is computed using the mcid bottle dips. The position
of the bore intersecticn with each of the standsrd mine
mmamummmhmm-mwopm
with lithological and assay data., In this way the current mine
plans are kept up to date.

Qe Reserves

Three ore reserves are recognised at Rosebery. These
are U,R.8. = ore ready for stoping; 0.P.D. = ore partly
developed; and P.0. - prospective ore which includes pillars.
Stoping methods are outlined in the E. Z. Review, Tfor September
1956. Cut snd £ill stoping method is used. The old technique
was the vill stope but new flat back stopes and slot and pillar
stupes are being introduced.

For rescrve calculations O.R.S. is ore defined by
two levels and a rise and is computed from the ground between
the rises. 0O, P, D is ore defined by two levels and P, O,
is ore defined by one level and drilling or by drilling alone,
Thus drill results are relied upon only for the lowest class of
reserves. The area of the ore body on each level is computed
then the average multiplied by the height between each pair of
levels to determine the volume of U.R.8. or U.P.Ds 10 cub. ft.
of ore is approximately one ton.
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The drilling programme is at present engaged
in assessing ore discovered in an exploratory drilling programme
some years ago when holes were put down at reguler intervals
into the lode. A8 yet the overall structure of the distriet
is not known definitely, nor is the source of the ore so this
was the only practical method of exploring in depth. The ore
bodies are lenticular in plan and section, so mineralised
mwnmummmuuuupm
by routing drills to intersect the host rocks at intervals of
about 100 ft. sbove and beléw the known ore, and at similar
intervals horizomtally. In this way a rclisble approximation

T to the size, shape, and guality of the ore body is oblained
and initial mining plans can be formalated. The most recent
work has indicated the presence of large minor folds in the
host rock on the western limb of the major syncline, The
relation of these structures to the ore body may answer many
vital guestions on ore control and origin.

Costing
() Lismond Loss

Diamond returns are handled by the drilling
foreman, but the final responsibility lies with the Senior
Geoclogist. The diamond loss is estimated beforehand - for EX
at 05 carats per foot. It is the foreman's job to keep a
history of each bit, including salvege returns, and detcrmine
actual diamond loss. This is used to adjust the estimated
loss occassionally so that an operating loss close to fact
is used for accounting.

The Senior Geologist charges this diamond
loss against each job at say, 503 - per carat. Since the cost
of dismonds is subject to variation a figure is selected and
used for some years, If the figure is wrong, a surplus or
deficit becomes apparent and them the cost per carat is reviewed.

4
Utilisation
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fiole Location Footage Machine Shift Footage/Shift
R952 Underground 188 6 3
R953 Underground 130 i 352
60R surface BX 86 7 12
(3000 ft.deep)
63R Surface BX 253 7 36
(at surface)

As other specifie examples: EX drilling underground
(air machines, one electric) works out at 16/- per foot; and
B7R (esurface AX down to 1,400 ft.) cost 31.7/~ per foot smnd
60R (surface BX down to 1,800 ft.) cost 40.6/~ per foot.

It is thus apparent that the low overall costs are
due to cheap underground drilling, and that surface drilling
costs could be expected to be mbout £2 per foot for BX and
£1.10, O for AXs The scale is so arranged that the wages per
shift are comparable at all depths, even slightly higher at
great depth and with reduced footage, it means that the cost
at depth is perhaps three times that obtaining at the surface.

The major factor in the low cost structure is
considered locally to be the mine poliey of paying high wages
for competent employees, the increased efficiency more than
recouping the wages. Indications from cbservations elsewhere
indicate that this is the only policy making for efficient
operation.

Summary
The overall Rosebery situation is thus ome of a

geological section im direct control of the location and
assessment of ore lensess Iis exploration possibility may be
said to end with the presentation of plans to the mining section
showing the location and grade of ore. To this end it instigates
exploratory drilling from the surface and bottom levels
underground. The mapped programme goes to the drilling foreman
who is responsible for maintenance and operation of all drills,
gnd who has finished his job when he turns the core over to the
geologists. The geologists then log and store core and use the
results to plan mine development.
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MI. LYELL

Introduction

Exploration at Mt. Lyell is dome with rotary
drills operated by contractors. The geological staff are
reaponsible for the programme.

Blast holes for the open cut are put down with
churn drills operating under the supervision of the Mining
Department, specifically the Upen Cut Engineer.

Acknowledgments

The writer is greatly indebted to lMr, Hudspeth
of the lt. Lyell lMining and Railway Company for opportunity to
inspeet the operations at short notice. Thanks are due to
Messrs M, Wade and M. Solomon for suppl ing details concerning
geological aspects; to Mr., K. Russell Of Associated Diamond
Drillers for explaining the peculiar problems of the lit. Lyell
field in exploration drilling., Dick lorifat, the Upen Cut Engineer,
and Mr. R. Turner, the Assistant Drilling Foreman at West Lyell,
gave valuable help with guarry practice and churn drilling.
Exploration Nethods

The orebedy at West Lyell was proved some
years ago by about 90 holes, guaranteeing reserves for at least
20 years production. The geological staff, relieved of immediate
mmmwxm,umtm-uxvmuum—
of structure and ore localisation. The present exploration
programme is designed to test new country in favoursble structural
zones. The mineralisation is such that large tonnages must be
availeble to justify development.

The drilling on company leases is at the
rate of 6,000 feet per annum but is inereasing to 15 to 20
thousand feet per annum. The tempo of exploration is dependent
on the price of copper which governs the amount of money available.
The percentage of returns expended in exploration is as high as
for any company in Australia.

Drilling Arrengements

All exploration drilling is let under contract
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to Associated Diamond Drillers, Staff trouble is the reason
for the changeover, the mine finding great difficulty in
assembling a good ecrew. The contractor commenced sbout the
beginning of the year. The Lyell Company is responsible for
shifting drills and locating collars and assumes responsibility
over the core., WNt., Lyell provides workshop facilities and
charges the contractors aecordingly.
Surveying

All hole surveying is done by geologists with
& tropori compass. This records dip and inclination simultanecusly,
halving the time to survey a hole. This type of instrument is
mounted on giwbals, and a wateh mechanism is wound up. After a
specified time the mechanism locks the compass and clinometer
in position. The compass is lo.ered on rods, not on a cable,
as holes are too broken to allow it. The orebody has generally
no effect on the compass although some haematite-chaleopyrite
veins carry a little megnetite which causes deviations. Generally
these are obvious. Ten foot of brass or sluminium rod is
interposed beiween the compass and the steel rods. Five foot is
considered adequate however.
Leflection

Schistosity varies sbout 30°. It strikes
between ¥ S00“E and N 330°E and dips between 85° and 60° to the
SW. The holes drilled scem to wander all over the place, the

 deflection curves showing wide veriation. Holes drilled NE

i.e. near normal te the schistesity and normal to the strike

seem to deflect to the nmorth (NNE) and flatten out. One hole

put down at 65° i.e. at 50° to the schistosity, deflected to 25°

i.e. normal to the schistosity in 2,000 ft. The flattening

is in accord with Rosebery experience but the deflection northwards
is not explained on the hypothesis that holes will tend to normal

schistosity., Lyell experience points to holes tending to parallel
schistosity.
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Hole results are tramsferred to plans and utilised immediately
and the direction of the prograsme depends on the results at
any stage.
Sludge from churn drill holes is assayed.
Associated Diamond Drillers
Louipment
The contracting firm operates Mindrill equipment,

Ny Ap B and E sizes (the latter hired from Nt. Lyell). 8" x 8"

oregon post tripod legs are used with a telescopic back leg of
steam pipe - a 6" pipe sliding over a 4" pipe with holes for a
pin every 6" to provide for sdjustment. The tripod stends 38 't
high giving 20 £t pulls up to 1,000 ft. For heles much greater
than 2,000 ft. 30 ft. pulls are used.

Drills include an A 3,000, powered by a 32 hepe
Mercury V8 petrol engine, and an A 2,000 with a Perkins P6
73 heps diesel (develops 190 bhpe)s Other drills, including a
compound E 1,000, are available. Mindrill pumps are used., Both
machines are skid mounted, drill, tripod, and workmen's shelter
as well, To shift a drill merely requires a bulldozer to pull the
lot. Ammxuummmunnmu

smoother pull. A min@ crane is used to stand the legs.

The skid on one side is 32 £t long but the other
is shorte€. The two front legs are bolted to the ends of the
long skid. The skid is made of I section steel fabricated to the
foreman's design, suitebly braced, and is 150t wide, This
supports the whole unit. The whole unit is very mobile, and means
that the only requirement for drilling is a level sites

Pumps used are two 700/1200 Mindrill pumps powered
by Enfield six eylinder diesels, The contractor employs eight men

and a foremasn to two drills. Although there is a reserveir on
West Lyell, there are still shortages in summer.

Problems | |
The Mt. Lyell has several characteristic problems.
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JLxrite: BSelow 1500 to 4600 ft. the drills are sometismes

held up for days by & heavy sccumulation in the holes Casing
has t0 be used in every hole to try and comtrol the comditions
The country is loose and broken and the cssing hes to be Jarred
inteo the holes The miniaum amount of casing used by the
contractor is 30 fte

If left over the weeckend, the pyrite settles in the
mtudthm The pyrite ie hard end sbrades tools
rapidlys In 500 £f. of drilling on hole 101 one new 20 fie
barrel and three pey 10 . barrels were worn out by pyrite
sbrasion. A reamer with a Tungsten earbide coating on the
cutside (Hlandrill type) is the only one availsble capsble of
resisting this sbrasione

Bits used are without waterwsys. If waterways are
present, the wster sweeps & current of pyrite through, repld.y
abreding the setting metale

Attempis to cement the hole were nol very successfule
A special hardening cement (Fundu) which sete overnight was
used. It seta satisfectorily but breaks eway when drilled.
This is due to the taleose schints which are greasy and will
not bind the cement.,
botton as ewon &8 the pump stops. The only effective control
devised by the contractor hss been Lo case the hole with &
ensinge 4An F string is let down inside the hole through a
watertight gland cepping the A casinge Uater is —umped down
the anpular space between the casing and drill siring and up
inte the E strings The pyrite is then pulled up with the drill
stringe

One way of dealing vith loose holes is to rake the
sides and force the loose rock 1o the boitume, Then vhem the
hole is ressonsbly clesn a ohop bit is uwsed. The rods sre raised
and lifted and rotated by an operator with stillsens,
This method is most yarticulerly effective in very hard ground.
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After 800-900 ft. the ground gets bad with rotten schist and
guartzite, The ground is very bad near the schist conglomerate
contact.

The casing has to be jarred in and hammered out.
It cannot be hand jarred as the pyrite packs too tightly sbout
the casings A 300 1b. machine driven hammer is used to 1ifé the
casing. A sudden loosening of the casing reguires an
instantaneous stop to preveant it going through the roof,

Pug has to be taken slowly in low gear as
rushing ceuses jarming.

Corrosion

The mine water is very corrosive. Im the first
hole drilled by the contractors brand new casing, painted with
the usual D.A.F. (dark anti-friction grease) was corroded
right through in three weeks. Only fragments of casing were
recovered. Now the casing is painted with acid resisting
bituminous paint. A heavy coating of graphite greasc is put
on the casing whem it goes into the hole. Wedging is not
attempted any more as on previous attempts the wedges dissolved
in the hole and left only fragments.

The contractor was able to recall similar
problems arising out of drilling through sand at King Island.
Two E1000 rigs were us:d at the King Island Scheelite mine.
Casing had to be driven through up te 150 £t of beach sand.
In very bad country the hole was initially BX but immedistely
reduced to K, If E size was used through A casing, sand would
Jam between the casing and rods.

Casing had to be jarred out of the hole. A
new technigue, very succecsful, is to rill the hole with mud
before rumning casing. This makes casing easy to withdraw.
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Churn Drilling
Lguipment

Churn drilling at Lyell is the responsibility of
the open cut engineer with a foreman and two assistant foremen
in direct charge of operations.

7 x 29T Bucyrus-Eyrie machines are used mounted on
trucks with 20 he.ps electric motor. The mast is non-telescopic
and can be laid down for tumnelling. The mast is 30£t high.
They @rill a 9" hole (8" is needed for charging) to an average
work at 54 strokes a minute and the average drilling rate is

“about 45 ft. a 7¢ hour shift. Twe men are employed to each
drill, both classef as drillers.

Other vehicles ineclude & radio-controlled trueck
operated by the foreman. The rugged A.W.A., system saves many
hours in ordering material for the drills and summoning
personnel. There are about 8 or 9 mobile water tankers with
tricycle undercarriage each helding several hundred gallons.
uuﬁMmmurqm-mm.mmm
part of the time supplying the mobile water tanks.

The bit is the regulsar chisel bit with opposed
watercourses. This is 7" diamecter and 7 ft. long. This is
screwed into a sinker bar 18 £t. long and 64" diameter. A
swivel mandril is serewed onto the top of the sinker bars The

mancrill is concave downwards, the cable being led in through

the collar at the top and frayed out te. £ill the cone. Molten
zine is then used to f£ill up the hole. The total length is
about 29ft. The machine is designed to use a tocl weighing
z.mmmm-dmmmmius.mmu
increase the drilling speeds
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Fains are taken to ensure a flush fit of the
sinker bar and bit., The bit is protected during transport
by a speeial cap to protect the thread.

The cable used is 6 x 19, 3" diameter, left
hand twist. It thus untwists against the thread of the
drilling tool.

Bit sharpening is carricd out on a Bueyrus~
Eyrie machine, Woat of the wear is on the shoulders. The
bit is heated red hot in a furnace and fastened in a guilde.
Shaped tools on the machine deliver a serics of hammer blows
to reshape the softemed bit, onme striking end on to reform the
water chamnels, and ome flattening the shoulders as the bit
is rotated. Bits are rejected whem worn down to 12" water
channel. Reshaping is done at the first signs of wear to
avoid deleys due to lost tools. Wost of the wear is on the
cable at the tool collar.

Ho casing is used. A short collaring pipe is
mupmt_nmmmrmnu.mmum
drilling proceeds. A large collaring pipe is used for loose
rocks This is not left im the hole but removed well before

The rock varies frum hard to wet to very soft.
A cushion of pyrite or rock will often £ill the bottom of the
hole.. This is cleared by putting mud into the hole to inerease
the density of the water and hold the armour of pyrite in
suspension. DArt balers are used as it is found that clack
valve balers are more difficult to separate particularly
to open when full of pyrite sludge.

' The hole is baled about every two feet.

A big trouble is deflection of the hole by cross
faults called “heads". Schistosity generally dips about 70°
in the cut. The hole is d@rilled to asbout 6ft. below the
level of the cut with an extra two feet for sludge.
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The holes are often deflected by schistosity or
heads which jar the tools. In such cases the deflected hole
is filled with serap iron which generally deflects the tool
back to a vertical course. About 1% of the footage is lost
due to deflection. Altogether 5% of footage is asbandoned due
to holes lost in firing, incomplete firing, hard toe, stuck
tools and sumps for sludge. Bits irretrievably lost and
recovered later after blasting are not of much use.

The fishing toel is a long inatrument with jars.
This is lowered over the end of the drilling tool over which
it is designed to clamp tight. The cable is then adjusted
80 that on the downstiroke the movement is taken up om the
Jars but pulls tight on the upstroke. This jerks the tool
out of the hole. Before the advent of shock absorbing towers
all churn drilling tools had jars.

The drills are shifted frequently owing to shortage,
They ecan be moved under their own power with mast up, or towed
by a tractor, or carried on a transported with the masi lowered.,
clean off the bench before drilling.

Suarry lethods

The quarry is worked more easily with faces parallel
to the schistosity and the cut is being re-aligned for that
reason., When the schistosity runs into the bench, each blast
weakens the rock for some distance behind which makes the next
round of drilling more difficult.

Holes are spaced along the bench at 18ft intervals,
slightly closer if working aecross the schistosity. They are
drilled so that the burden is 20ft which is the distance from
the bottom of the hole to the toe of the face. Toe hole
drilling is only done to control persistent irregularities
of the toe,

The holes are loaded with 501b, plugs of Nobel
Guarigel of 5" diameter. The hole is first baled out, themn
meacured, and deepened or filled in as necessary.

~
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Zines Department

The Mines Department operates drills under contract
to farmers for water, harbour and municipal authorities four
foundations, and mining companies for exploration. Some work
is done for the Commonwealth in exploration of mineral
resources in areas reserved under the Mining Act. Such areas
inelude the Rio Tinte and Blythe iron deposits. Details of
assignments and expenditure are published in the Annual Report
of the Director of Mines, pages 19 or 20, |
urganisation

Most drilling is done as part of a geological
investigation, so that a geologist always locates the sites,
and supervises the treatment and storage of core. The
driller's responsibility ends with the consignment of core to
Hobart.

The drills are operated by two men who have a
caravan and truck, thus forming a mobile, self contained unit.
The Superintendent visits the drills regularly, supervising
progress, delivering materials and removing core, in addition
to supervising the ordering and storing of equipment and parts,
and recording of bore logs. |
Lguipment

The diamond drills include a Goldfields Ne. 6
(eapaecity 350 feet of BX), with screw feed, driven by a Ford
10 petrol engine., The pump is an Ajax~licPherson pump, driven
by & 2 hepe hopper cooled English-Lister petrol engine.

A Mindrill E1000 rig is in operation, powered by
an 18 h.p. twin opposed, aircooled Enfiecld diesel. This uses
a D4D Mono pump, powered by a 3 h.ps alir cooled petrol-
paraffin Petters engine.

The Goldfields drill is skid mounted, but the
E1000 is mounted on a chassis with sprung wheels and  neumatic
rubber tyres. This provides manceuverability, but only in
open country. The open chassis is a disadvantage in that dust
is admitted. Por drilling, mmmmgmmm
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and the unit bedded om logs, as a sprung drilling platform
plays havor with bits.

The derricks are tripods of fixed lengths
er.uupmmumjom_m

Other drills held in reserve include an E100
with screw feed, a steam powered Sullivem C (AX 1500) with
water hydraulic feed, a Junior Straitline (AX equipment), and
a Mitchel air drill which has non-standard fittings.

Three G33 percussion rigs aere in use, powered
by BDCy 10 heps Southern Cross cold starting diesels with
CAV solid fuel injection. The masts are of Uregon pine.

Two hand boring plants are in use, mainly for
tin boring and foundations. This equipment is usually hired
out, and operated by the hirer,

Additional eguipment includes a caravan to esch
rig. Each caravan has two bunks, a kerosene stove and inbuilt
cupboards. A 30 ewt. truck is used with each rig. The
Superintendent has a motor vehicle.
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Efforts are made to extract core all the time.
Casing is used only for caving ground (as at Zeehan) and to
assist water circulation in broken holes. Generally it is
possible to draw fresh water direct from a creek, so that water
return is not needed as in a recirculating systems The collars
are usually cased in percussion and hand bores. In cementing,
waterglass is admixed to facilitate setting. To prevent
dilution, the cement is wrapped in a paper parcel which is
tamped into place.

Workshop facilities are lacking, and repairs

-~ - are exceuted by the drillers or referred to private engineers.

The time lost transferring drills between sites
is variable. The percussion rigs are very mobile and are
gencerally in action within a shift of completing the previous
hole. The diamond drills take longer as they have to be
dismantled., Time losses due to weather are varisble depending
on the climatic zone.
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Diamond loss is not caleulated until salvage
returns are available,

Drillers are trained on the job under the
supervision of the Superintendent. Two men operate on each
drill shift, Drillers are paid a daily rate, and overtime
is discouraged, in aecord with Government policye.

Holes are not usually surveyed, the core is
transported in wooden boxes by the Drilling Superintendent
or by geologists and is stored on the Domain in Hobart.
Hater Boring

Of a total Departmental expenditure in the last
ten years of £24,165/9/7. £11,507/=/~ or almost half has been
spent on water boring. Considering that three percussion
upmummmmmn-—nm
cost than @lemond drills, it is apparent that the bulk of the
boring is done for water,

Detailed investigation of bore records is done
in the production of Water Supply papers, so this is not
repeated here. Some aspects of water boring not usually
considered in such papers will, however, be discussed here.

A tabulated summary of all water bores is given
below. It will be noted that 325 by number, or 21% by footage
of dry holes is recorded., (A hole is considered “dry" if it
makes less than sixty gallons per hour.)
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Figure 1 18 a summary of the boring done at York
Plains, Tids is fairly representative of the Widlands area.
The bores sre arranged in order of the depth. Except for holes
in dolerite, abandoned at shallow depths, the bulk of the
drilling was in Triassic sandstone and shale. The blank top
indicates surface material, the very deep weathered sone in onc
bore being due t¢ a fault, The yield is inapprecisble below
100 feet which is a general feature in Tasmanis, most water
being obtained from shallow holes. ¥Water in dolerite is
usually restiricted to fault zones.

Comparison with Fige. 2, which shows the correspond-
ing drilliing times, cumputed from a cslendar and the commencement |
and finishing times, indicates an average of iwo deye elapses
from the time drilling ceases at one hole to the time of
- commencement at the next, The sclid curve is the performance
1o be expected providing no delays cecur. Thus without delays,
2 200 foot hole takes 12 days, and an 100 foot hole 4 days.
Delays sverage 2. days per hole. This would include time for
sharpening bits and repairing equipment, snd all types of
delays mot accounted in drewing the curve, Some delays sre
beyond the comtrol of the driller, such as the delay due to
replacement of brokem equipment which has to be obtained from
¥elbourne, The period of such a delay is spent on maintenance
work, and it is noticeable that after a long delay performance
is improved for a while, giving an asymmetrical sawtooth pattern.
The dotted curve shows the average performance of the rig. The
conclusions given here arc not based upon this figure alone but
on similar figures prepared for all districise.

Fige 3 is a hictogram showing the relatiomshlp
between the yield of heles and the freguency this yield oeccurss
Two mexima coour, a 22% maximw: for dry holes, and a 4798
maximum for holes yielding near 300 gsllons per hour. The shape
of this histogram is very characteristic and is repeated in
similar figures comstructed for nearly all of the other
districts in Tesmanis. Fige 4 gives the cozbined pattern

04t
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for bores in the far North-West. The occurrence of peaks every
hundred gallons/hour indicates the drillers tend to refer flow
measurements to the hundred gallons. Smoothing in threes
removes this irregularity.

In the midlands, there is a secondary maximum
at 200 galloms/hour, which is well marked on similar histograms
for the while of Tasmania.

The method of assessing yield is to bale with a
four gallon baler. The maximam rate of baling is about 300
gallons per hour so that all figures given higher than this
are a matter of guess work. The effeet of this is to transfer
a meximum at any value higher than 300 gallons back to three
hundred gallons per hour, Also it produces an asymmetry in
that the tail of the curve is foreshortemed. This foreshortening
is very large in fig. 3, but mnegligible in fig. L4, so the
maximum in fig. 4 is near the 300 gall/hour pesk on the curve,

Factors controlling yield are hole diemeter,
thickness and permeavility of the aguifer, and hydrulilic head,

- If geological factors are properly evaluated, true measuremenis

of the yield would enable the imporiance of bore dismeter to be
assessed. Conceivably a significant increase in yield could
result from boring larger holes.

Fig. 5 shows the relationship between depth of
bore and bore yield for the Midlands (Triassic sanasione and
shale) and fig. 6 is the corresponding relation for the far
north-west (dolomite overlain by superficial sediments). The
200 galls/hour maximum is for holes between 20 and 100 feet deep,
showing there is little point in taking bores below 100 feet.
The rendom scatter in the midlands is modified by appearance
u-u-nmmwmmunm.& In this area the
water is obtained from permeable lenses in the superficial
deposits, or from the fractured rock at the surface of the
docomite, and is only found in depth in fault zomnes in the
dolomite. There is thus a lack of low yield bores at depth,
which may be the cause of the blank field.
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The Hydro-Electric Commission does many
thousands of feet of drilling annually exploring dam foundations
and tunnel routes. Geologists are responsible for locating the
holes and logging the core, the results being incorporated into
geological reports utilised in the planning of schemes.
Drilling Operations

The installations at Blackwood Creek were
visited im 1955. At the time the contractors were drilling
BX and BX along the proposed tunnel routes for the Great Lake
Forth scheme. The Commission has most of the drilling done by
econtract.

The contractors, Goldfields Pty. Ltd.,
had built a small village at the foot of the Tiers, with separate
sleeping accomnodation for the men and a central mess—-roome
Jeep tracks were built across the seree to all drill sites.

The major drilling problem is the rotation
of boulders of the seree under the bit, It is necessary to
cement the hole to hold the boulder firm and then drill through
it, With secree several hundred feet thick progress is oftien
very slow.

The core is stored in a sell-contained hut
at the foot of the Tiers, and is so designed that any core is
accessible without shifting other core., 8Since the orientation
of the core is important, particularly in dolerite which may be
later used for measurement of the magnetic moment, each piece
is merked with an arrow which points down the hole.

" The core shed has a small office with
slceping accommodation at one end. The core is stored in a
separate room, 24' x 36" with racks along each long wall and an
island rack in the centre., There are 12 racks in the length
of the room, with 2' gaps betwcen for access. Each rack
supports 15 5' core trays up to 7' above the floor on
reinforeing steel rod projecting 6" from the timber.







§3

300053

vl

g8ize

e

The co



	Cover
	Summary

