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1. INTRODUCTION

 This report summarises the results of investigations into Scotia Lead for, »

the six monthly period ended 25th January 1979. Permission to explore the
Scotia Lead was granted to Kibuka Mines Pty. Ltd. as from 23rd July 1976.
Yarious preliminary feasibility studies were superficially considered in the
early stages of tehure by Kibuka Mines, however no moves to develop or
further test the area were attempted. The area has had a long history of
intense exploration by the Tasmanian Mines Department. Various companies
have considered it for further check boring or feasibility study however ho
development ensued and all these companies terminated their involvement in
North-East Tasmania. The previous approaches by these companies are briefly
summarised. ' ‘ S '

Our experience with North-East Tasmania has led us to consider the information
and problems of Scotia more cautiously. The problems are discussed and the
results of our Timited percussion drilling are presented. Future exploration
and the priorities of such are briefly discussed.
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EXPLORATION

2.1 Preyious Exploration

In the Great Northern Plains area, many old mine workings exist for

“which HTimited information is available. These were productive from

the 1880's to the‘ear]y 1900'5, and include the Scotia, Lochaber,

- Maltinson and Doone workings. These have been summarised in Warin

and Appleby,'1964. “An extensive boring campaign involving 855 holes
was completed by the Tasmania Department of Mines from 1935 to 1944,
0f those holes drilied, 185 contained-tin giving an average grade of
0.34 1bs/cu. yard (Blake, 1955). Blake defined mine block areas over

‘the Scotia area but did not discuss the reliability of the basic

drilling information or what methods were employed in the sampling and
calculation of grade values. '

Tin grédes over various intervals from many of the Mines Department

holes were tabulated by Mearing (1941 ?). Mines Department holes

drilled subsequently to Mearing's information had been compiled by

J.C. Standard (1973 a) wherein many of the Mines Department assay sheets
were photocopied. Commonly, only the final tin-bearing sections were
analysed. The limited information presented suggests that the tin
content from the Mines Department holes is calculated from the theoretical
volume of the length of drill pipe and that no provision or measurement
was made for flow-in of semi-fluid material. This phenomenon of flow-in
of material is commonplace in the Scotia area, particularly in the lower
tin-bearing section of strata. There may be additional information ,
held by the Tasmanian Mines Department that may resolve these di]emmas;
however check drilling by various companies has cast some doubt on the
credibility of the grades reported. '

Rattigan (1958'a) working for Rio Tinto of Australia conducted a check

~boring program in the Scotia area along a line of government holes.
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The overall grades measured in their nine hole program was

dramatically less than the Mines Department values, (0.07 1bs SnO2

per cubic yard compared with 0.22 1bs SnO2 per cubic yard) and

Rattigan makes some strongly worded accusations of the Mines Department
results. He maintained that the Mines Department drilling was not
supervised and was compiled by individuals not familiar with the
progrém, and many years after the drilling. Rattigan, however, did

not present his own calculations and methods of grade determination

for the Rio'Tinto holes aithough he had vaguely outlined a procedure

in Rattigan (1958 b}).

Utah were next in the general area: However, at this time, the Timits
of the Scotia Lead were held by Storeys Creek Tin Mining Company. Utah
did not consider Scotia grades to be viable by their standards and '
explored for undiscovered shallow deposits in the area (Warin and
Appleby, 1964; Appleby and McEwan, 1966). Warin and Appieby suggested
the possibility that a small area of the Lochaber Mine was worked only
to false bottom, however this suggestion does not appear to have been
followed-up. Utah (Appleby and McEwan, 1966} outlined by auger drilling,
a shallow tributary Tead to Scotia which they considered too small to
warrant sample drilling.

Storeys Creek Mining Company's test work (1964 to 1966) also aimed at
checking the results of the Goverhment boring. The Government boring

was confined to the.central "économic” zone of the Lead. The values

from their logs appear on average less than the hearby Government bores
however, their log calculations seem superficial particularly their
treatment of core volumes and Sn analyses., * In most cases the Sn analyses
were only estimated. They conclude: -

a) The accuracy of their boring is in doubt;
b) The Government results should be used for final evaluation; and

¢) That sufficient holes should be bored to establish the reliability
of the Government results,
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B.M.I. conductéd exploration and evaluation over the Scotia area for

several years, Standard (1971, 1972, 1973 b). The approach this

Company pursued was solely in terms of Scotia Lead being a viable
mining proposition and various mine blocks, plans and ‘cross-sections

" were presented. Standard (1971) states that the results of B.M.I.

check drilling substantiates Mines Department holes. However, very
Tittle evidence is presented to substantiate this. Criticism can be
directed at B.M.I.'s work for the following reasons: '

“a) No drill logs are presénted in any of Standard's Scotia
report;
b) There is no documentation of the method of grade_caicuiations

used for -the values shown on Standard's Scotia c¢ross-section;

c) Very few check bores were drilled over very limited spacing
‘and few of these are in close proximity to Mines Department holes;”

d) No attempt was made to compare a wide spread of drill hole
“averages in the check drilling. |

‘Initial observations 1ndicate.that_B.M.I.'s grades are more erratic

and s1ightly less than the Mines Department holes, bt without knowing
the precise methods of calculation in each case the comparison is
dubious. '

Criticism has been directed at much of Standard's work in the North-East

.of Tasmania and at the general standard of B.M.I.'s sample treatment

Thomas (1974).

‘Gibson (1976) analysed the possibility of économica]]y mining tin from

the Scotia Lead for Kibuka Mines. The past work and data was discussed
very briefly and accepted as being re]iabTe; Gibéon‘s approach was then
similar to B.M.I.'s, in analysing Scotia as a viable entity and
calculating o?erburden and ore reserves according to envisaged dredge
paths and batter angles.
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In summary, there is insufficient documentation of the basic data,
the check boring and the calculations for confident appraisal of
this deposit.

2.2 Current Exploration

Three percussion hgles were drilled in the northern part of the Scotia
Lead by Kibuka Mines during the six monthly beriod ended 25th January
1979. In addition, the regional geology, past work and methods of
grade calculations were reviewed as part of an overall program for

appraisal of North-East Tasmania.l

The logs of these three holes are presented in Appendix 1 and their
locations are shown on the accompanying plan. The grade values are
calculated using the formuia:

Weight (concentrate grams) x Assay (concentrate %) x 0.000851

Corrected Voiume

The concentrated weight and the Sn assay were measured by Fox
Laboratories, Sydney. "0.000851" is a constant derived as follows:

27 {cu. feet to cu. yards)

453 (converting grams to 1bs) x 70 {(converting Sn to 70% Sn02)

The corrected volume used needs further comment. It is common practice

in alluvial tin drilling to refer the tin content to a percentage of

the theoretical volume. This percentage is known-as the "Radford Factor®.
In many tin fields, an 88% Radford Factor is used. In North-East
Tasmania coarse tin-bearing wash occurs at the base of the hole and this
greatly inhibits the recoverability of tin so a siightly more optimistic
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Radford Factor of 80% is used. In most cases the recovered volume

is significantly less than the theoretical volume and in these cases
the 80% Radford Factored theoretical volume is used. In cases where

a run~-in of material has occurred and excess material is recovered,
the tin'grade is proportioned to the volume %n excess of the Radford
Factor volume, as shown on the logs. A 20% reduction in the corrected

~over volume takes into account the expan51on of the uncompacted gravel

in the sample.

The grade figures stated on the logs are quoted to three decimal

figures, however by the nature of the sampling, this accuracy of
calculation could not mirror the true nature of the ground. True grade
values in the ground are supposedly approximated by applying the

Radford Factor which by general mining experience is the best
approx1met1on of the mining entity. Provided the basic data is presented
subsequent adjustment of the Radford Factor can be applied after the
initial phase of mining.

2.3 Future Work

The potential for'conducting future work depends on the reliability of
past information. A feasibility study cannot be confidently conducted
without assurance of the validity of previous grade values. A .crucial
factor to previous grade values is the flow-in of excess material,
commonplace in the Scotia ground. Retrieval of drilling information or

previous records will be attempted howaver, from an 1n1t1a1 appra1sa1

of most of this 1nf0rmat1on is lacking.

Substantial check drilling will have to be undertaken eventually in

order to verify previous boring by the Mines Department. Check drilling
should duplicate at least two lines of drill holes across the Lead and

a series of holes should be drilled along the axis of the Lead. In this
way, an average value for tin-bearing holes can be made and aﬁy necessary
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adjustments to the Mines Department hole values made. About 30
percussion drill holes may be required to check drill previous
boring, if insufficient basic information can be retrieved from the
previous drilling. In view of the large number_of check bores
required and the marginal nature of the ground, this drilling cannot
be conéidered until other studies are further developed. |

One area that warrants investigation is a small side lead outlined
from auger drilling conducted by Utah (Appleby and McEwan, 1966).

At least 10 percussion sample holes are required to test this area.
It is expected that this drilling will be undertaken during the next
six monthly period.

During the past few months we have been investigating alternative

drilling methods to the cable tool percussion technique. The Company

owns two cable tool percussion rigs and these have been working
continuously now for almost twelve months. The cable tool drilling
method is slow and we have some reservations about the accuracy of
sampling with this rig. We have reviewed many alternative methods of
drilling, with drilling contracfors, manufacturers of drilling equipment

‘and other mining companies who have been involved in drilling alluvial.

Three techniques are possible alternatives to the cable tool method.
They are: rotary drilling with compressed air and a carefully monitored .
mud mixture, the Odex drilling system manufactured by Atlas Copco and
large diameter reverse circulation drilling. The reverse circulation
system seems to have most promise but coarse pebbles could present a
problem. Appendix 2 contains copies of correspondence and literature

‘resulting from these investigations.

We consider that the cable tool percussion drilling method is too slow

to be cost effectively applied at Scotia. We are hopeful of carrying out
a test drilling program in the Pioneer area with.a suitable reverse
circulation rig in the near future and if this drilling system proves

to be practicable we would be looking towards using it in due course for
further drilling at Scotia Lead.
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3. GEOLOGY

The Scotia area consists of unconsolidated Tertiary alluvial sediments
overlying a Mathinna sediment, usually slate bottom. Small quantities of
tin occur in the basal wash zones of the Tertiary section. The bulk of the
Tertiary section Qonsists of moist sand and gravel with abundant c¢lay.

‘Coarse conglomerate or "wash" with smaller pebble conglomerate or "birds-eye
~wash" commonly occurs towards the base of the section. Occasional beds of

peat are encountered towards the base of the section. The sediments are
moist, unconsolidated and often with bands of clay material, and are conducive

-to semi-fluid flow. -These factors add to mining problems.

The sediments are considered to be deposited in estuarine conditions under

a tidal influence. Thick clay beds, deposited from suspension are considered
to be untypical of fluyial conditions. Mature pebble beds of "birds-eye wash'"
are also considered to be of a size range not typical of fluvial sediments.
Additional evidence for the estuarine interpretation has been presented in
reports from adjacent areas and will not be repeated here.
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CONCLUSIONS AND RECOMMENDATIONS

4.1 Although extensive drilling has been conducted into the
" Scotia Lead there is insufficient basic data available
from this drilling with which to confidently evaluate the
mining potentié] of this ground.

4.2 An additional search for data from past driiling will be
undertaken however, extensive check drilling will have to
be undertaken eventually in order to verify or disprove
grades in the Scotia area. |

4.3 A small shallow (25 metres deep) side lead outlined by
auger drilling conducted by Utah should be tested by
percussion sample drilling. -Approximate1y710 holes should
be drilled in this target in the next drilling program.

L. McDonald.
23rd February 1979
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APPENDIX 2

Copies of Correspondence and Literature

on Alternative Methods of Drilling to the

Cable Tool Percussion Technique
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DRCLNG . cepTnae ey

REG. DFFICE: 168-188 WELLINGTON RD., CLAYTON, VICTORIA, 3166
P.O. BOX 228, CLAYTON, 3168
TELEGRAMS AND CABLES
SIDESON, GLAYTON, VICTORIA

Amdex Mining Ltd.,
~P.O. Bax 147, :

NORTH SYDNEY 2060. y

f
 Attention Mr. 2drian Fleming ' | T ——
T Senior Geologist
Dear Sirs, . : B R
- ." Re: Test Drilling - N.E. Tasmania

Thank you for your letter of 8th. Jaruary 1979 and we also refer to our
' . telephone conversation with you recently regarding the prOposal for test
i drilling in N.E. Tasmania.

We are making up large diameter dual pipe as suggested in our letter of
30th. October 1978 except that the outer pipe will now be 6.5/8" diameter
and the inner pipe will be slightly over 4" inside diameter permitting
rocks or solids to 4" diameter to pass up the inner pipe to the surface.
1 This big dual pipe will be used on a job we have for another client and

: will be more expensive than when using our regular dual pipe, but, as
against that, it will produce bigger volume samples.

1 Nevertheless, as we said in our last letter of 12th. December i978 we
' believe, on your leases, our regular dual pipe will work and will work
well, based on our previous experience.

"' This dual pipe has 4.1/2" o.d. and the imner tube is 2.1/4" diameter
] which will pemit solids of 2" diameter to be brought to the surface.
! A= previously agreed, if we come up against the odd boulder we would
| use rock roller bits to drill our way through.
g
|

We would be agreeable to work on an hourly basis until you can see what

fix a minimum time but we would reckon it would be difficult for you to
Judge results on anything less than a weeks drllllng.

i Our normal working day is 12 hours but this can be reduced to 10 hours
: if it suits you better. We would want to work 6 days per week. -

‘We expect to be able to work at a speed per hour which will make it
profitable for you to continue but after we have drilled two or three
bores we can summarise the time taken and maybe set a footage rate if
this is what you want in the event you decide to carry on with a test
drllllng pmgran‘me :

« . /2

RO ARy AMD PEACUSE ON DRRLING FGIV L, PYMLRALS WATERD TN DATIONG

W. L.SIDES & S8ON PTY. LTD.

sort of results you are getting. I said today that we would not necessarily

e



' 4. L. SIDES & SON PTY. LTD. — SHEEY NO. -2 -

1

g——

Adlex Mining Ltd., | . 1 Iy
Re: Test Drilling - N.E. Tasmania 18 0 0.4 4

On the attached sheet we have summarised the new proposal bringing in the
hourly rates.

We have had another look at the likely costs for gettlng eqlngzent and crew
established in site at Gladstone and have made some revisions as sl’x:mn on
attached sheet.

While you advised you would probably not be ready to start drilling until
2pril we are in a position to start in February or March - subject of

- course to the number of other orders we recelive between now and when you

give us instructions to proceed. We rapnind you also that Aprll may. be

‘getting a bit t:oo close to the wet season.

We will be very pleased to do this work for you. The dual pipe system of
sampling has proved to ke good and we feel that you will be happy with
the results. _

. Yours falthfully,

W.L. SIDES & SON: PTY. LID.

-7 .
/&//4/"'// :/—;:” g Llfmprm Iy

JOHN SCHUMANN

GENERAL MANAGER

Encl:
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W, L, SITDES & SON PTY. LlD.

DRILLIIR  pnanynsieTons

REG. OFFICE: 160-188 WELLINGTON RD., CLAYTON, VICTORIA, 3168
. -P.O. BOX 228, CLAYTON, 3t68

I

l

(o S BaEmini <o TELEGRAMS AND  CABLES :
| et ' . . SIDESCN, CLAYTON, VIGTORIA
}

!

l

VIS /PM
30th. Jamiary, 1979
Adex Mining Likd.,

"P.0O, Box 147,
NORTH SYDNEY 2060 .

QUOTATION FOR DUAL PIPE TEST DRILLING IN N.E. TASMANIA -

Equlpment

. . It is proposed to use a "Foxmobile" or "E alllng“ Rotaxy ng
Alcong with the rig we will supply a Bedford 4 x4 service truck
to transport the dual pipe and other eguipment and also cart
water for drlllmg

200 ft. of 4.1/2" x 2.1/8" dual pipe

211l necessary subs handling gear and a supply of rig and motor
spares

A Toyota or other utility for transporting the crew

We will provide a crew of three (3)

‘The Quotation is as follows: -

b 1. _Establishment B

: - - Taking shipping freight into account -

| _ ' © Melbourne to Devonport, plus transport

' : frem Devonport to Gladstone and air fares ' ‘
for craw, establishment cost is estimated at $2,879.00

Copies of shipping accounts and other expenses
would be presented to you for verification
after arrival of eguipment on site - See
attached sheet for details of estimate

2. ©  Dual Pipe Drilling - on hourly basis :
. Having regard for working a minimum of 10 hours
per day all operations fram when we arrive .on
the drilling site w:Lll be regarded as operating
time mclud:mg.

{a) Setting up to drill
(b} Providing water storage and water for drilling
{(c) Drilling, including running in and out of the
oo hole to change bits or seals
(d} . Installing surface casing if necessary
(e} Moving rig and equipment from one site to ancther

Operating Time is chargeable at ’ | " $78.50/hour

ROTARY AND PERCUSSION ORILLING FOR QIL. MENEDALS, MHIT FOLLNATIONS /2
..




. W. L. SIDES & SON PTY. LTD. — SHEET NO. ‘ 2o

: ) - ,
Jhmdex Mining Ltd., 18002 6
Prg"@uqtation for Dual Pipe Test Drilling in N.E. Tasmania

3. Standby Time
This will cover:-

(a) Time lost for rig and crew if held up because -
of access to site, including bogging time -
- (b) Time lost waiting on instructions fram Amdex
- Geologist
(¢) Time Jost if unable to work because of weather
" conditions :
(&) Contractor accepts responsibility for major
mechanical breakéowns but normal servicing
of rig and equipment is to be included in
standpy time

Standby Time is chargeable at $65.00/hour

- : 4, Treatment of Samples

' - As it is intended to do only a small- amount of drilling _ :
in the first instance, samples could be collected in a ' o
trough, but if an extensive programme is undertaken '
. - consideration should be given to using one or two
"~ sluice boxes for tréatment of the sample material-and
. : - trapping of the tin. -

5. Accommedation _
We are reckoning on our crew being able to stop at
hotels within short distances of where we will be
working, but according to location there oould be
instances where we have to do considerable travelling
between rig and the hotel which involves cost for time
and travel. While we will absorb the travelling cost,
we would reguire you to pay actual hotel accommodation -
c'nanges. '

6. © Disestablislment
This 18 estimated to be the same as for establishment -
approximately $2,879.00- with documents to be submitted
for verification.

' Yours faithfully,
. . ‘W.L. SIDES & SON PTY. LID.

AV R,

V.J. SCHUMANN | |
CENERAL MANAGER | : -




JS/PM -

30th. January, 1979

I nfomtion' for: -

AVDEX MINING LD.,
P.0. BOX 147,
NORTH SYDNEY 2060.

180027

Estimate of cost for establishing Drilling Equipment & Crew at Gladstone, Tas.

1.

Preparing equipment and taking to wharf
{actual cost will be more but we will -
charge a naminal amount)

Bustralian National Line has quoi:aﬂ the

following freight for shipment from

‘Melbourne to Devornport

Drilling Rig | $1,121.86
Bedford Truck . 642,07 -
Toyota 193.15

"Air TFares fmf three (3) men - Melbourne

to Devonport @ $44.10 each plus. taxis = $25 157.30
Wages for 3 men, including overheads such

as workers campensation, pay roll tax etc.,

fram Clayton to Devonport and waiting in g
Devonport for delivery of rig and equipment 31
ex ship - say 7.00am - 11.00am 1i.e. 4 hours lﬁlZ

Transporting equipment from Devonport to
Gladstone - approx. 135 km - estimate 5 hours
at work time rate of 578.50 per hour

‘Estimated Total Cost including Transport to Glaistoné

$250. 00

$1,957.,08

LwAfg”%LM#$N’ f

$279.42

$392.50

$2,879.00
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-REG. OFFICE: 168-1688 WELLINGTON RD. CLAYTON, V!CTOhlA, 3163
P.O. BOX 228, CLAYTON, 3168

- IyaEan o . | TELEGRAMS AND CABLES :
' T S SIDESON, CLAYTON, VICTORIA
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25th. Janvary, 197¢ .. . .o L PR LIS /
Amdex Mining Ltd., 3. e
P.O. Box 147, 1! 1
NORTH SYDMNEY 2060. 1 e
Attention Mr. Adrian Fleming o
Senior Geologist. ' o ' |

Dear Sir,

Re: Test Drilling — Kings Plains, Queensland

‘We refer to our telephone conversation with you yesterday in which
you advised that you are pariners with the French canpany named
Serum in the proposed mining project at Kings Plains.

We would be very interested in any proposal you may have for doing
further test drilling in this area because we have carried cut a
considerable amount of work in the area as the follomng history
will disclose.

In 1966 and again in 1967 we drilled for Fastern.Prospectors

We comenced drilling in June 1966 with a "Failing” 750 rotary drill
rig (R26) drilling 4.3/4" diameter holes and all cuttings were put
through a desander alongside the rig. This rig drlllaﬂ through to
November 1966, - then shut down for the "wet". S

A secord "Failing" 750 rotary rig was brought on to the Kings Plains
-area in May 1967.  This was Rig R21, and it was also equipped with
its ovn desarder. ' :

Both of these rigs worked through from May 1967 to Decenber 1967.

We drilled a lot of holes with these two "Failing" 750 rotary rigs.
The holes ranged in depth fraom 50 ft. to 175 ft, Many holes exceeded
100 ft. ‘

In July 1967 we brought in a percussion cable tool rig which was used
to drill 6" diameter holes. The 6" casing was driven ahead of the bit
so as to trap the strata and the samples were then extracted fram
within the casing by means . of an earth socket or drive pump.

With this rig we drilled a lot of shallow holes in the depth rénge
of 12 ft. te 20 ft. hit we also drilled deeper holes in the range
of 60 ft. to 140 ft. depending on locality w1th.m the Kings Plains
area.

As you will see the cable tool rig was working m the area at the sane
time as the "Failing” rortary rlgs

' : N .'1 .
k‘«‘ V\AL*WI"‘-*\“——A—J T f\'« RS " ,,«{ Y A o 7 ./2
W La. Moo st ) L R *""‘4;..\' o~
‘ - ' . 7 ROTARY AND PERCUSSIOMN DR”.LH G FOR QIL, 8MINERALS, WATER FON JN“\”CN"
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w. Q_QDES & SON PTY. LTD, — SHEET NO. - -2~
An:dex Mining Lt.d_. .. 1 8 0 0 2 9
Re: Test Drilling ~ Kings Plainu, Queensland

+ . In 1971 we again drilled at Kings Plalns this time for Endeavour Oil
Campany ‘

We drilled for 3 months from June to September 1971 and this was large
diameter drilling using a "Calweld" Model 200B rotary rig. e

Holes were drilled to varicus depths with a maxmm of 145 Et.

We had same 20" diameter steel casing specially made and screwed in
10 ft. lengths for easy handling. On the bottom of the casing we used
a Calyx bit and the rig rotated the casing into the ground to trap a ‘
big volume of strata. Then, with an 18" diameter Calweld type bucket
- we extracted the samples from within the 20% casing. :

So you will see we used three different methods of sampling:-

{a)  small hole rotary
{b) Percussion cable tool drllllng using 6" casing.
(c) Large Iole rotary - using 20" casing ' ' _ {

You advised that some cable tool drilling carried out recently confirmed
the results obtained by us with the small hole rt)tary drilling.

. We believe that the regular rotary system of test drilling - which we are -
constantly doing in varicus parts of mustralia - is very good but we
think that the dual pipe system is even more reliable in obtalmng
samples free from contamination. :

Since we drilled at Kings Plains we introduced dual pipe testing into
our various systems and would certalnly have used this method if we had
it then.

Everything the bit drills comes up the inner tube of the dual pipe and .
anything of interest can be analysed at the surface with accurate knowledge = -
of depth from where the strata caves. ‘

If you decide we can be of service to you with samne further test drlllmg
we would appreciate infomation regarding the programme you have in mind -
perhaps the number of holes you would 'drill or the duration of the testing
and we will guote you for a dual pn.pe testing progranme th.ch we feel sure
will give you maximum results. :

We dre enclosing one of our brochures also an aﬂ:icle regarding dual pipe
drilling carried out by us in the Oaklands Basm for the N.S.W. Department -
of Mines. '
: You may like to hand these to the Manager of Serum for his information, .

| Kird regards,

Yours sincerely,
W.L. SIDES & SON PTY. LD,

. - ",?/., . )
N .

——

JOHN SCHUMANN ‘
GENERAL MANAGER

‘Encl:
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/\\_ | : ' O AMDEX VIINING LIMIITED
é_‘_"/\“'s . . 1 .MlLlEi?l STREET MIRTH SYDNEY N.SW. AaUSTRALLA
Z v““\ ITELERHOME: 322 62949 TELEX: AAZZ23IG CABL’E_S: SHILMIMNE
NN ‘ ) RO BOX 147 NORTH SYDNEY MSW. AUSTRALIA 20600

8th January, 1979

W.L. Sides. & Son Pty Ltd.,
P.0. Box 228,

‘CLAYTON. V1c. - 3168

Attention: Mr. V.J. Schumann and
Mr. J. Mclean

Dear Sirs,

Re: Drilling - North-Fast Tasmwania

In reply to your letter of 12th December, 1978 and further to my telephone
conversation of 4th January, 1979 with John McLean.,

I believe your standard reverse circulation drilling equipment should work
in North-East Tasmania. If the reverse circulation drilling system does
work successfully, I can envisage our utilising it very extensively. Layers
of coarse wash, which tend to occur in the lower part of the section can,
presumably, be readily penetrated using a rock roller bit. Most of the

“alluvial material is less than 24%" diameter so should not be difficult to

drill. We cannot be certain, however, that the system will work until we
try it. .

I would 1ike to see your equipment working at our Pioneer Mine this summer,
but our present budget does not permit us to enter into a contract for 305
metres at $32.82 per metre plus other costs when we are uncertain of whether
the equipment will work. -The two cable tool percussion rigs that we own and
operate currently drill for $17.00 per metre all up on site cost.

Would you consider an alternative costing for a test drilling program which
could conceivably start shortly. An arrangement whereby your costs are
covered and we are not committed to a specific meterage contract would, I

/2
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180031

fee],'be more satisfactory. John MtLean suggested several possibilities:
- an hourly or daily rate ‘

- a meterage rate which both parties would review, once
the program was successfully underway, and which could
be reduced to a rate based on your costs plus 10%. '

1 would be grateful if you could give this proposal you earnest consideration.

and communicate with me again in the near future.

- Yours sincerely, .

R MeNieot

Adrian Fleming.

Senior Geologist
AMDEX MINING LIMITED.

/rin

C.C.: S, Everett,

~ Pioneer Mine,
PIONEER.  Tas.
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P.O. BOX 228, CLAYTON, 3168
TELEGRAMS AND CABLES :
SIDESON, CLAYTON, VICTORIA

VIS /PM
l12th. December, 1978 | ' : ;wmw,‘
Amdex Mining Ltd., | o L

P.0O. Box 147,
NORTH SYDNFY _
NEW SOUTH WALES 2060.

D e S

Attention Mr. Adrian Flemlng
Senior Geologist

Dear Sir,

Subject: Proposed Test Drilling'—'North East Tasmania

" Thank you for your letter of 2lst. November 1978 which
arrived in this office on 23rd. November 1978

I have been away on leave and your letter was held for
my return to the office.

it waé interesting to note that in all the areas you
have drilled toc date you have not encountered basalt
boulders, but a significent proportion of coarser
gravels consists of quartz pebbles.

It would appear that the regularvsize dual pipe may
well suit your test drilling programme.

. This dual pipe consists of a 4.1/2" outside diameter
- pipe with an inner plpe which will provide 2.1/4"
dlameter samples.-

~As you have suggested - if we do come up against a
boulder we could use rock roller bits to drill our way
through. - ‘

‘We do noL believe we could drill any faster w1th our
regular size dual pipe than we would with the larger
dual pipe we had proposed to make up but, while we
cannot guarantee any set rate of drilling, we would be
aiming at a progress rate of 10 ff. per hour which I
feel sure will be a good deal faster than could be
achleved with a percu351on cable tool rig.

As there will be cost sav1ngs to us by u31ng.oure
. regular dual pipe we find we would be able to reduce
the price to you from $12 per ft. to $10. per ft.

The coet of rock roller bits will be included in this
- price per f£t. - on the understandlng that there will not
be excessive use

v /2

RCTARY - AND PEACUSSIOM DRILLING FOR OfL, MINLBALS, WATEL FOUNDATICHS
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180034
Amdex Mining-Ltd.,

Subject: Proposed Test Drilling - North East Tasmania

If there is an area wherc we encounter -a lot of rock
drilling which involves extensive use of rock roller bits
we would expect compensation for bit use.

‘We suggest that 1,000 ft. of drilling should be the minimum

but if you are well satisfied with this method of test
drilling we have no doubt you will want to put down some

more bores.

It is proposed to use the Failing CI'Dl rotary rig as set
out in our letter of 30th. October 1978 and our Quotation
remains the same in respect of the items guoted, excepting
that the dual pipe drilling charge is reduced from $12.00
per ft. to $10.00 per ft.

I feel sure that taking speed of operation into account
plus the good recovery which can be expected from the dual

‘pipe operation, you will find this an economical and

efficient method of test drilling.

Your instructions to proceed will receive our best attention.
In view of Christmas being so close at hand, we suggest a
start as soon as possible in January, but Wlll awalt vour

advice.

Kindest regards and best wishes for Christmas and the New
Year.

Yours sincerely,
W.L. SIDES & SON PTY. LTD.

Qvu | |
CKM/»_J, - u/ A T P

JOHN SCHUMANN

' GENERAL MANAGER




. 21st November, 1978

- Me. V.Jd. Schumann,
- WL, Sides & Son Pty. ttd.,
. P,0. Box 223,

LCLAYTOR,  Vic, 3168

- Dear Sir, , o SR  f*ﬁ

SRR
B

_fWith'respect'to your letter of 30th October, 1Y78 concerning test drilling i
. on our propertics in liorth-East Tasmania. I have discussed your proposals =~ .-
owith our Pioneer Mine iManager, Mr. Steven Everett. At the present time we 7.
,;are not in a position to consider embarkinq upon a program of 3,003 feet . e
of drilling. VYo are, however, interested in the utilisation of reverse i
weirculation drilling Lqulqmwnt in the North-tfust of Tasirania, as.l feel the .Y
" method may be quicker and more efficient than the two Cable Tool Percuss10n e
rigs that we are pro,nnuTy using. _ coL e

- Dur discussions to dote, and your quotation, inslules tho cost of fabricating
© 4 dual pipe with an internal dianater of five inchoas. [ aw wondering if you
would be good ennuah to quote on drilling in-this area using the reverse _
~Circulation equipment that is currently in usu Dy your Company in Victorda,
“I'would think that 97 we can avoid fahrication uf now larger diameter dual L
cpipe, that the vost por foot of drilling would rorvans be Tess, My reason
. for suggestiig larce diareter Jual pipe is to GIErCUie pYOb!(WS that 1 expect:
r;.-wmy vecur in cuarse alluvial wash that exists in certain horizons of the o
- Tertiary gravels within our area. It may be possible, however, to use the ’
. ex1st1ng reverse ¢irculation equipment that you have and using a roller
bit. You menticn the passibility of basalt boulders, that this may cause
some problems. " In all the areas that we have drilled to date we have not
encountered basalt toulders, although a significant proportlon of the coarser
gravels cons1sts of quartz pebb1es.

c"

: fé Thank you once again for your consideration, and I Toolk forvurd to hearing .-
: from you in due course. : ‘

,fYours faithfu]1y,

. Adrian Fleming.

" Senior Geologist : . B . _
AMDEX MINING LIMITED. : : : o fm
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 30th. Dctober, 1978

Amdex Mining lelted
119 York Street,
SYDNEY 2000.

Attention Mr,

LB
| DOOA65SS - L H1aa3
,"1 : »5:‘-0€uﬂ

“L‘J.hIDP£>& SON’P?\?lLTD

MLt CONTPAGCTORS

REG. OFFICE: 168-188 WELLINGTON RD., CLAYTON, VICTGRIA, 3188
P.O. BOX 228, CLAYTON, 3168
TELEGRAMS  AND  CABLES ;
SIDESON, CLAYTON, VICTORIA

Dear Sirs,

Re:

Adrian Fleming

8 R g b il g e

Propesed Test Drilling - North Last Tasmania

We
Mr.

As

refer to our several conversaticns with yvou and also
Leon McDonald regarding the above Project.

we told you we are prepared to make up some large
diameter dual pipe and while size is not definite -

weé are considering using tube of 7.5/8" outside
diameter as the outer tube with 5 inch diameter for
the inner tube. This will give a volume of 5 inch
diameter samples of the softer alluvial materials and
also permit gravel or stones up to 5 inch diameter to
be discharged through the inner “tube.

With dual pipe drilling almost 100% of the material
drilled is recovered through the inner. tube for discharge
at the surface. You have our brochure which describes

-dual pipe drilling.

We could use a varied number of our rotary rigs to
operate this big dual pipe, but at this stage we propose
to use a "Failing" Mcdel CFD1 truck mounted rotary rig
which will have ample capacity for the iob.

Along with the rig we will need to uupply a Bedford

K x 4 truck as a service vehicle to transport the dual
pipe and other drilling equipment and alsc cart water
for drilling.

We may equip the rig with hydraulie jacks to jack up the
dual pipe if and when necessary or alternatively we will
provide a trailer mounted set of jacks.

A Toyota or other utility will be used by the crew for
moving from base to the rig.

We plan ‘on pPOV1dJng a driller with two (2) a551stant8
and a supervisor to get the job started.

RO1ARY
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. . :
,W._L. SIDES & SON PTY. LTD, — SHEET NO. -2 _

' Amdex Mlnln Limited -
S0 £ B . L]
! Re: Proposcd Test Drllth - North East Tasmania 3«8()()3 f

We would want you to pick out accessible areas in which we
could transport and operate our drilling equipment and this
of course is very necessary as we could not use this type
of drlllmng rig 1n the swampy places.

.You have said that you antlclpate maximum depth of the bores
will be 175 ft. and we would make provision for sufflclent
dual pipe to do this. : -

Regarding basalt or basalt'boulders which could be encountered
there is of course a certain amount of risk that we will strike
a big boulder or thick layer of basalt and it ig not possible
to give a guarantee that we will drill through such an
obstruction, but using rock roller bits gives us a very good
-chance of dOLng 50.

As mentioned before rocks up to 5 inch diameter would come
up the inner pipe. Also it 1s likely that somewhat larger
rocks would be pushed aside by the drill bit,

We are hopeful that you would consider & programmne of 3,000 ft.
- of test drilling and that would make it worthwhile for us to
. make up the big dual pipe and other special equipment needed
for this operation.

Our Quotation is as set down hereunder:-

1. Establishment
Taking shipping freight into account -
Melbourne to Bell Bay, plus transport
from Bell Bay to Gladstone, the
establishment cost i1s estimated at - $2,400.00

Copiles of shipping accounts and other
expenses would be presented tc you for
verification after arrival of equipemnt
on site.

2. " For all Dual Pipe Drilling based con
estimated 3,000 ft. of drilling, .
we propose to charge - _ . $12.00/ft.

3. Moving Time from-one bore site to
another - some ol the holes may
only be a short distance apart, but
others will involve a move from one
area to another and we will need
reimbursement. It is proposed to
-charge you for all site moves, 1.e.
moves between each bore including
rigging down and rigging up - on
an hourly basis of - : $65.00/hr.

L, Treatment of Samples
We suggest thal in view of the big
volume of material which will be
coming through from the .dual pipe
it would be advisable to arrange
for a couple of sluice boxes {(maybe
for alternate use) for treatment of
the sample materlal and trapping of
the tin.

/3




' W. L. _SIDES & SON PTY. LTD. — SHEET NO. -3 -
" b 2\ - i .. : 4
N x
\ D Amdex Mining Limited - 8 0 038
. : -Re: Proposed Test Drilling - North Lasi Tasmania

5. Accommodation :
We are reckeoning on our crew being able to
‘'stop at hotels within short distance of where
'we will be working, but according *to location
there could be instances where we have to do
- considerable travelling between rig and the
hotel which involves considerable cost for
time and. travel. While we will absorb the
travelling cost we think it reasonable to
ask you to pay actual hotel accommodation
charges.

6. Carting Water for Drilling
There will be no charge for carting water
if we can get water within 2 miles of the
drill site, but otherwise hire for the’
water tanker will be at a rate cf - R $15.00/hr.

It is anticiapted that we may be able

to get water from swamps cor other surface

. supplies and we will provide a pump and-
hoses to dischahge the water into the tanker.

. 7. . Standby Time
' I : If our rig and crew are held up because
of access to drill sites, or waiting for
“instructions  frem your Geologist or
Superintendent, such standby time is
chargable at-— . $§65.00/hr.

8. Dis establlshment
This is estimated to. be the same as for
establishment - approximately 52,400
with documents to be submitted for
verlflcatlon

We trust. we have set this proposal out tTo your ‘satisfaction
but will be happy to glve you further 1nformatlon if
requested to do so.

A We feel you wiil get very satisfactory results if you decide
. on the dual pipe testing and are looking forward to receiving
. your instructions to prepare the equipment

Yours faithfully,
W.L. SIDES & SON PTY. LTD.

p//
o ( //Q/Jn-‘*’a~—w/

v.J. SCHUMAN@_
CENERAL MANAGER -
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5608655 5608433
560 8733
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- W. L. SIDES&EMHJPTY LTD
DRILLING CONTRACTORS

REG. OFFICE: 168-18B- WELLINGTON RD., CLAYTON,. VICTORIA, 3168
P£.0. BOX 228, CLAYTON, 3168-
TELEGRAMS AND GABLES :
SIDESGN, CLAYTON, VICTORIA

B _’

“11th. September, 1978 ('?YTG: s
Amdex Mining,

P.0. Box Q162,
SYDNEY,

NEW SOUTH WALES 2001,

T

- Attention Mr..Adrian Fleming

l'-——-.l—"-ﬂ [T PP e |
Dear Adrlan,

Thank you for your telephone call today regarding
your proposed dr;lllng_ln the Pioneer area of Tasmania.

As you know we are qQuite familiar with the area having
drilled there for various clients over the years.

I am enclosing an article from the N.S.W. Geologidal
‘Survey on dual pipe reverse ecilrculation drilling.

It may be
than what
principal

necessary to use larger diameter dual pipe
is discussed in this article, however the
is exactly the same.

We would be very happy to talk to you when next you
are coming through Melbourne. If you care to give me
*a call, I can meet you at the alrport and brlng you
to our depot.

Yours sincerely, o
W. L. SIDES & SON PTY. LID. =~ _ }j,?:

s e
e /5&0 <

JOHN A. McLEAN | | ' T

SALES MANAGER - S 7‘ R R .,:” oo

ROTARY AND PERGUSSION CRILLING FOR Cil, MINERALS, WATER, FQUNDATIONS
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S ODEX _.1-80040

The method that makes it technically
-and economically feasible to drill deep holes through averburden.

Developed by Atlas Copco and Sandvik
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5% OF THE EART{'S LAND SURFACE
IS COVERED BY OVERBURDEN

The QDEX principle: averburden
drilling to solid rock. The casing
tubes follow-without rotation.

Drilling through overburden is often ne(:eséary, despite the
fact that it is perhaps the most dlfflcult type of drilling

- there is.

One of the prablems is that you have to pass through
several different types of farmation in drilling a single hole.”
Ancther problem is that the hole walls are often instable.

In certain cases this makes drltlmg by ordinary methods
impossible.

in ODEX you have the method and equipment to tackle
deep, lined holes under the mast ditficult conditions. Now

‘Itis possibie o complete overburden drilling operations which
were previously. accompanied by great problems — where

expensive methods such as diamond drilling, driving down

tubes combined with blasting or stripping the overburden
down to bedrock were the only alternatives.

ODEX is designed
for difficult overburden drilling -
ODEX is a new method for overburden drilling which has been
developed by Atlas Copco and Sandvik in collaboration. The
method is based on a drill bit with an eccentric reamer, which
drills a hole larger than the outer diameter of the casing
tubes.
You can drill deeper

tn drllllng with casing tubes which rotate, the friction between
the tubes and the hole walls sets a limit to the depth which
you can reach. Normally about 25 m (80 ft) is the max-
imum depth with a 127 mm (5'") drill bit.
. ODEX can drill lined holes as deep as is required, 50, 75,
100 m (165, 245, 330 ft) or more dependlng on local
conditions.

Rock drilling continues with
conventional equipment.

The tubes are left in place to -
stabilize the hole walls.

Cheaper casing tubes can be used
When the casing tubes are to be left in place. non-
rnachined steel tubes can be used, welded together. The only
requirement for the casing tubes is that they are of the
correct size and of a grade suitable for welding. The .
dimensions of the drilling equipment are matched to inter-
national tube standards in order to facilitate acquisition.

Some typical applications
for the ODEX method

Drillirig holes in civil engineenng operations, for example
anchoring .
groutlng
pipe and cable- !aymg through hlghway and railway
ernbankrments
drilling blast holes without soil remaval
water wells

Prospecting, for example
holes which will be continued with diamond drilling
cuttings sampling
soil sampling :
investigation of the thlckness of the overburden
investigation of the ground water table




1. ODEX equiprnent at work. The pilot bit drilis at the bottom - 2. When drilling is completed, the drill bit'is rotated in the'.
of the hole. When rotation begins, the reamer swings out other direction, so that the reamer is felled in. With the ~
automatically and reams up the hole so that the casing ~ .. reamer in this position the drilling equipment can easily be
. tubes can slide down. The cuttings are transporied up- withdrawn through the casing tubes.

+ - wards by means of foam flushing inside the casing tubes. :

s
3. If the ODEX hole has been drilled into solid rock, drilling . 4. The casing tubes are left in place in the hole to.stabilize
can continue there with standard equipment through the the walls.

casing tubes. '

180042



& INGENIOUS ODEX

The ODEX bit is truly ingenious. o

This simple but reliabie design has the answer to mast’
overburden drilling problems.

With ODEX drilling you can, for example, put down water
wells where they will give the imost water, not just where they
-are easiest to drill. '

- ODEX equipment can drill in anything. From the most

non-consolidated soil stratum to homogeneous rock. Stones
and boulders are easily passed. : .

Rugged, reliable design

The ODEX bit consists of three parts: pilot bit, reamer and
guide. -

The pilet bit is machined in-a single piece and carries
four cemented carbide cutting inserts. _ '

The reamer has two cemented carbide inserts. The
eccentrically placed hole permits the reamer 10 be felled out
or in depending on the direction in which the equipment is
rotated. Stop lugs hold the reamer in the correct position.

The flushing channels in the column between the reamer
and pilot bit assure that the flushing agent keeps this area
clean and that felling out and in occur smoothly. This and
the rugged design eliminate the risk of the reamer getting
stuck in the felled out position. - - C

Guide to screen cuttings'

Flushing and cuttings removal are critical points in overbur- O
den drilling. The cuttings must be finely ground for the flush.
ing agent to be able to lift them to the surface. N

For this reason the guide on ODEX bits is designed to
screen the cuttings in the columin in the casing tube. Only
the smallest cuttings particles are allowed to pass. The :
remainder is forced back to be recrushed or is pressed out u
into the hole walls,

Effective ODEX drilling requires
effective flushing
That's why we recommend foam flushing, which has proven
the most effective means to remove cuttings.

The foam disintegrates the cuttings and lifts them. [t
lubricates and seals the hole walls. It makes it possible to
drill deeper than with just air or water flushing and it reduces °
the risk of getting stuck. It atso reduces wear on the
equipment, :

The casing tubes slide more.easily down into the hole.
The flushing effect is not lost when the drilling equipment
passes through cavities or fissured rock.

“Foam makes the supply of flushing water last longer too.
Consumption is onty 3-5 {/min {0.7—1.1 Imp.gal/min), as
tompared to the normal ca 30 I/min (6.6 Imp.gal/min).
This is an advantage you'll appreciate when the water has to
be transported from a great distance.

Guides for eccentric bits, the one on the left for ODEX
127 with top hammer, that on the right for ODEX 115 with

down-the-hole drill.

180043
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ATI.AS COPCO STANDARD RIGS

Aquadrill 461

Water well drilling rig equipped-with down.

the-hole drill-COF 4 and rotation unit.

BBR 6-01. A simple, easily serviced. rig
suitable for the ODEX method. Easy to
mount on a lorry or sifnilar vehicle.

ROC 60100 -

Versatile cross-country bench drilling
unif with rock drill BBE 57-01, BBE 57.01
has separate rotation with high torque.
For especially demanding drilling there
is a rock driil with double rotation motor,

Mabile Drill B8Q

Lorry mounted drill rig with hydraulic.
rotation and feeding. Suitable for both
Auger drilling and CDEX drilling.

BBE 53.

A simple conversion makes ROC 601
_ a dual purpose rig -
Atias Copco ROC 601.00 crawler drills-which are not already
equipped for ODEX drilling can easily be completed. Handling
the casing tubes and the foam flushing require a certain
amount of complementary equipment. The set includes:

1. Winch with wire rope, controls and attachment device
2. Pulley
" 3. Yoke .
4. Specialty constructed drill steel support
5. Foam generator with transfer purnp

The difference between rock drilling
and ODEX drilling lies in tube handl:ng
- and foam flushing

The yoke makes it easier to handle the ¢asing tubes. Durlng' .

drilling it serves, with the drill steel support, as a guide for
the casing tubes. The yoke is also used as an aid in taking
up the tubes. The winch is used for manoeuvring the yoke
along the feed beam. The wire rope between the yoke and
the winch runs over the pulley.

Foam flushing requires a container (e.g..an oil drum} for -
. the water and a one litre measure for adding the foaming

concentrate. The mixture ratio is 0.5-4 parts Atlas Copco

- DFA 51 concentrate to 100 parts water.

The Atlas Copco foaming concentrate is a biologically
degradable non-poliutant and is not dangerous to work with.

" Tubes left in the hole are welded together

i the casing tubes are to be left in the hole when drilling is
completed, it is suitable to weld them together. Then inex-
pensive non-machined steel tubes can be employed. The
casing tubes are cut in lengths which match those of the
extension rods.

For jointing we recornmend equipment consisting of a
bevelling machine, brackets and welding gear with suitable
electrodes.

Tubes which are screwed together so that they can be
withdrawn afterwards must be of relatively good quality so
that the threads will last and the tubes themselves will
starid up to the stresses of being driven up.

To facilitate the withdrawal of the casing tubes there is
a special tube-lifting device.

For grouting work there is a.combined tube lifter/ grouting
device which lifts the tubes at an even rate as grouting
progresses.”
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AVAILABLE FOR BOTH TOP HAMMER
AND DOWN-THE-HOLE DRILLS

TOP HAMMER PRINCIPLE

The ODEX equipment for top- hammers works in the tradi-
tional way with impact and rotation transmitted by means of
extension rods,

To get the casing tubes to foilow in the hole a portion
of the impact energy is transferred from the rock drill by way

- of the shank adapter to a driving cap above the casing tube.
-The tube is then driven down without being rotated.

Connhected to the driving cap is a rubber hose to lead
off the foam and cuttings which come up out of the tubes.

#| Shank adapter

Impact energy .
transmitted here to
the casing tubes

Driving cap |

Outlet
for cuttings

=

' ODEX 76 for top hammers

This equipment drills a 96 mm (3 25/32"") hole with rotation

to the left leaving room for casing tubes with an external dia-
meter of 84 mm (3 5/16") and a goods thickness of 3.5 mm
(9/64"). Drilling can then continue in rock with button. bits
or bits with conventional inserts with a maximum diameter of
76 mm ( ",

ODEX 127 for top hammers
The equipment drills a 162 mm (6 3/8"") hole with rotation
to the left leaving room for casing tubes with a maximum
external diameter of 142 mm (5 9/16"). The goods thickness
should be 5-6 mm (13/64 — 15/64"") to avoid deformations.
Drilling can continue in rock with button bits or bits with

conventional cutting lnserts with a maximum diameter of
127 mm (5"}

DOWN-THE-HOLE PRINCIPLE
No impact energy is lost in the drill tubes which only trans
mit rotation to the drill bit.

Bince the hammer works at the bottom of the hole, the
impact energy fo the casing tubes must be transferred there
too. A speciaf bit tube is employed in down-the-hole drilling
with the ODEX rmethod. The bit tube has a driving shoe where

- the guide of the ODEX bit engages.

The driving cap of the top hammer version is here
replaced by a flushing discharge head which leads off foam

" and cuttings.

FIi.tshi_ng head-

- Outlet
for cuttings

Down-the-hole drill

Impact energy
transmitted here to
the casing fubes

- Bit tube
with .impact shoe

ODEX 115 for Atlas Copco
down-the-hole drill COP 4

The equipment drills g 152 mm (6"") hole with rotation 1o the
right making rcormn for casing tubes with a maximum
external diarmeter of 142 mm (5 9/16") and a goods thick-
ness of 56 mm (13764 — 15/64'"). Drilling can then
continue in rock with a standard drifl bit with a maximum
diameter of 115 mm (4 1/2").

ODEX 165 for Atlas Copco

down-the-hole drill COP 6
The equipment drills a 212 mm {8 1/2") hole with rotation
to the right making room for casing tubes with a maximum
external diameter of 196 mm (7 11/16") and a goods thick-
ness of 5—7 mm {(13/64— 1/4"). Drilling can then continue
in rock with a standard dril} bit with a maxlmum diameter
of 165 mm (6 1/2").
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: Q Weights Weights
ODEX 76~ DDEX 115 QODEX 127 ODEX 1565 Extension rods kg b
ODEX bit L = 3050 mm (10 24.1 831
. " ! L= 2435 mm (8} 19.2 423
Pilot bit, diameter, mm (in) 7012 374} 11014 5/16) 110{45/16) 152 {6} L= 1220 mm (4" 96 211
isigan;erhdtl’ar:leter, mm {in} d " 96 (3257321 | 15216}, 162 (6.3/8) 212{81i72) ) '
indard bit for continuing drilling in . . -
rock, Mmax. diameter, mm (i) 76 (3) 154172 | 127(8) 1656 1/2) Drif tbes for down
Extension rods APl 2 378" REG
R 38,1 1/2" rope thread Quter dia = 76 mm {3") ~
L= 3050 mm {107 . . L = 3000 mm (%107 230 50.7
L=2435mm (8) . Y L = 1500 mm (4'11") 140 30.8
L =1220 mm {4) [ ) [ ) i
N Drill tubes for down-
Drill tubes the-hole drill COP 6
APl 2 3/8" REG " APl 3 172" REG
Outer dia = 76.mm-(3") or 82 mm-(3 1/2") o L = 3000 mm {$'10" 62.0 1364
L = 3000 mm [#10%) - . L= 1500 mm {4117 360 792
L == 1500 mm (4'11") ® L' = 6250 mm {20'6™ 1580 3480
API3 1/2" BEG L2 = 7600 mm {25} 189.0 4160
T ha - "]
?‘293330 m}rlegr?g-lm lr2 ] . Casing tubes, threaded
L = 1500 mm {21 1) . 84/77 mm (3 1/32%/3 5/16')
L' = 6250 mm (206" . L == 3050 mm (10) 213 469
L2 = 7600 mm (25) i L = 2435 mm (&) 17.0 374
L=1220 mm {4) 85 187
Casing tubes :
Right hand threaded 140/128 mm (5 1/2/5 1/16")
Dia = 84/77 mm (3 5/16"/3 1/32") L= 3050 mm (1{) 564 124.0
L = 3050 mm (107, 2435 mm (8), L = 3000 mm (510 85.5 1220
1220 mm (4') ) L= 2435 mm {(8) 450 99.0
Dia = 140128 mm {5 1/2°/5 1/16") t_ {338 o E:.)“ ) 3;;2 2;%
b = 3050 mm {10, 2035 mm (&), .
1220 mm (49 - . L ] )
Left hand threaded Non-machinéd steel tubes
Dia=140/128 mm {5 1/2°/5 1/16 Inner dia= 128 mm (5 1/16")
L= 3000 mm (3107, 1500 mm {4'117) [ ] Quier da= 1397 mm (5172} .
Non-machined steel tubes ll: : gg(ﬁ)g mm (épll(}' ; ggg iggg
with good welda bility — 2435 mm { ) 450 99‘1
Outer dia— 138142 mm (5 3/&'—5 1/27 e :f?i . pehd i
inner dia = 128—130 mm (5"~5 1/8") 2 1220 mm (47 ! e 257
L = 3050 mm (107, 2435 mm (8], o ‘
1220 mm {47 ' : . Inner dia = 182.5 mm (7 3/16")
L= 300C mm (910"}, 1500 mm (4’317} ® Outer dia = 193 7 mm {7 5/8)
Outer dia = 192196 mm {7 1/2"—7 11/16"} L= 3000 mm (310" 150 165.5
Inner dia =~ 180~183 mm {/ 5/64"—7 1/8" L= 1500 mm (411" 315 827
L 3000 mm (9'10), 1500 mm {4417 ) L1 = 6250 mm (206"} 156.3 3446
= 6250 mm (206" ) [ {2 = 7600 mm (259 190.0 419.1
L2 = 7600 mm (257 »2 .
. 1) For Rotamec 1302 oniy
Atas Copco standard rigs 7) For Rotamec 1802 only
- ROC 60100 with chain feed type
BMM 36K 258 (8' equipment) Convers.set Convers.set
BMM 36K 268 {10’ equipment) Convers.set Convers.set
Aquadrill 461 Standard
Mobile Dridl B-31L Option
Mobiie Drill B 80 Option Option
RCC 60401 Standard .
Rotamec 1302 : . Option
Rotamec 1802 Option
Foam flushing
Foam concentrate DFA 51 and possibly
foam stabilizer C mixed with water
Foam hauid consumption 35 17min [ ] ] L ] L]
{0.7—1.1 Imp.gal/min} of which
0.5--4% DFA 51
ODEX dimension Drilirig Rock grill Rotation unit- Feed Suitable compressor
ODEX ROC 68100 BBE 5701 - BMM 36K 258 XA 350
76 ROC 601-00 BBE 5701 - . BMM 36K 268 XA 350
DDEX Aguadrill 461 CoP4 BBR 601 BMM 36K 855 XR 350
115 ROC 60401 COP4 BBR 601 BMM 36K 855 XR 350, xRH 350
Mobile Drill B.31L COP 4 Hydraulic C- . %R 350, %RH 350
Mobile Drill B 80 COP 4 - Hydraulic — . XR 350, XRH 350
‘0DEX RQC 60100 BBE 701 alt. - - BMM 36K 258 XA 360
127 BBE 53 -
ROC 60100 BBE 57.01 alt. - BMM 36K 268 XA 350
BBE 53 - :
ODEX Mabuile Drill B 80 COP& Hydraulic - %R 350, XRH 350
165 Rotamec 1302 COF 6 Hydrauic - XRH 350 {included in the rig}
Rotamec 1802 corPe Hydraulic — PN 1200 (included in the rig)
BBE 5701 BBE 53 COP 4 COP &
"Air consumption during drilling :
at a working pressure” of ) I/5 AN cfm /s m¥/min  cfm Vs ma/min  cfm I3 m2/min cfrn
& bar, 87 psig ] 270 16 - 564 300 18 634 60 36 127 112 6.7 237
12 bar, 175 psig - - - - - . - - - 140 84 297 270 . 16.2 572
18 bar, 260 psig - - - = - - 195 11.7 ©4)2 350 210 742
Weight . kg Ib kg Ib kg b kg b
550 36 79 B6

* Qverpressure | bar = 100 kPa = 1.02 kg/cm? =~ 145 p_s@




_@-SANDV:K AUSTRALIA PTY. LTD.

| ,_,','SANDVIK co*aﬂmm ECCENTRIC DRILLI‘\IG METHOD :

’ 'O-D.-I-I-XO

R. SANDEN - TPCﬁNICAL REPRESENTATIVE SANDVIB “OROMANT

AUSTRALASIA

" The problem of drilling through glacial type of overburden

-.found for example in Scandinavia forced Sandvik Coromant

A TR oo - P . Ty 3 m Damd T ] T e T = 7,1._',-.1.. R R Ry .
ana [ 3. CU':_DC..; e C2VEeLsD & QILioong MeLacd WILSO nlaudas
[ g = e - P - T Tt oy = - H AT Jama T
=oE AnnSe ot ZosdinT pbdt- S VA2 SR TILoIenlm Wiell ANIiadll

[-f

Eﬁthrpugh the glacial type of overburdsn 1s that the hole. wal
©, collapse and therefore. a casing tube has to be used. a
Another problem is the boulders nearlv always Found in fhls_

vL:ftYPe of ground.- - o :ﬁ”

QIn}lBSS'the biggest civil construction company in Sweden,
.-8kanska Cement Gjuteriet AB, experienced drilling problems
:”J;during excavating of & channel. = Sandvik Coromant then

o developed the 0.D. drilling method (0.D. = overburden
 f_driiling method) and Atlas Copco developed a pneumatic rock
-drill with enough torgque tc enable the O. D. method to work
_:bqtlsracto_lly. The only econcmical way of excava ting the .
.gabove menticned chann 1 was to trv to drill through the-
_ overnuraen with a casing tube method and blaSt the unueer1ng
 efbedrock without first removing the overbu;den. ' This was .

.- made possidble with the 2.D. wmethod. {Fig, }

. The 0.D. method consists of a shank adaptor, an inner string
~of drill rods, couplings, and a tungsten carbide bit. The
‘casing tubes are connected to the shank adaptor and in the
H?:first casing tube there is a tungsten carbide tipped fing
_bit.  Both the inner string of drill rods and the casing
_tubes are subsequently connected to the rock drill and

o therefore the shock wave and the rotation from the rock drill
are transmitted through the casing tubes and the drill string
. to respective drill bits at the bottom of the hole. With

'fjfthe 0.D. method it is possible to drill casing tubés and

180047
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inner drill steels simultaneously, it is also possible
“to pilot drill with only the inner drill steels or to driil

o only with the casing tubes. " When drilling through_bdulders s

;it?is very useful to be able to pilot drill withfonly the ;
 finner'dri1l‘stfing." It is also very.useful and pradtical :
. to be abie to pilot drill when drilling in bedrock. o '?

Undisturﬁeﬁ'soil samples can be taken through the casing tubes ;
by using-a soil sampler that is put through the'Casing tubes o

1down into the ground in front of the casing tubes. Separate :;E%

‘flushing or reversed circulation can also be used by a separate gy_yi
“£lushing head assembly. For grouting operatidhs‘or_When "{
rillinq mud has to be usad, we thereicre do not have to pump E
this mater:ial through the rock drill. 'E;
' flushing_assembly;-high pressure of the fl

-

usad without czusing preblems with the rock

" The O.D;lmethcd is a very reliable érilling method avallable _ 5¢  -
“in three sizes,'SS mr, 72mm and 10%9mm. These measurements '
. correspond with the internzl measurements of the coupling o
sleeves of the casing tubes for 72mm and 10%mm sizes, and the _

*internal measurements of the casing tubes for the 55mm size.

i T

( QThe 0.D. method 1s only available for top hammer drills.

“The Sandvik Coromant 0.D. method is today used for a lot

8

of different tasks, the most important applications are the
follow1ng'*' | .' '

' "Blas;lng bedroc without removing the overburden.
‘Blasting of trenches

Underwater blasting

B

Grouting ;
Tieback anchoring S - o %
Securing sheet pilings - | |
“Soil~sampling '
" Water boring _
‘'Diamond drilling through overburden (where a casiﬁg
. tube has to be used) o
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"In‘Austzalia 0.D. 72 is todayv used in the Newcastle Harbour

P

Sl

'fDeepeninq.Project. ‘It has recently been used for the

'stame‘applications in Wollongong, Bunbury'and_Port Hedland.

. For- grouting purposes OD.72 was used recently at Sean Weir

" Dam, outside Newcastle.

u-i_In order‘tﬁ be able to rotate the casing tubes Atlas Copco
”‘ séeveloped the following rock drills BBES7~-00, BBES7-01 and.
o< BBE53. ° ~These rccm drills develop following torgque 340NM,
 785NM and 1180NM. - We recommend the use of BBE53 when
’*quP. 109 is used. | B

T,
i

. The Sandvik Corcmant 0.D. drilling method is a very reliable

a
- drilling method using high gquality casing tubes. Th@””““;* .
' problem iS'however; that in order to make drilling operations.

Tecaonomical, the casing tubes have to be withdrawn when the

rill hiole has bean ccmf et eﬁ For a loct of apOllCa*lOnS,
'such as diamond arll¢1ng tnrougn overburden when a cas;ng

tube was needed, tie back anchoring, waterwell drilling, there

>

Lo s ..dﬁm-..;.-w»w-_—“r?g

‘was a need to use @ cheaver casing :tubs that could be left

in the hole when drilling hds been completed. There was RS il
R

therefore a need for a casing merhod where we did not aave Lo z"l

usée a tungsten carbide tipped ring bit and where a cheaper b

“.casing tube could be used. = In order to mest the problem

‘fiWith_a leSs guality of the casing tubes we had to develop a
f methodiwhere we did not have to rotate and transmit the ‘
shockwave from the rock drill through these casing tubes.

'~The_answer to this problem was the ODEX system. - ODEX-

h‘)

2 Apovekenticned probilems and

e

™ Tt —
ALz V [

o
!

P
i..

s¥stem i a simoiz
involves an eccentric reamer bit that drills a hole sllgn+ly e

larger than the dimension of‘the.casing ~tube following. o E
;1The ODEX-method has been on the market since early 1970.

o {see Fig.2).

The ODEX~system is available for both top hammers and down-

-the-hole hammers.

e m—— o -
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rThe ODEX~-system for top- hammers works in the tradltlonal
iway with lmpact and rotatlon transmltted by means CL |
”’exten51on rods (Fig.3). : To get the casing . Lubes to

'ffollow in the hole, a portion of the impact energy is trans-

i i - . e

ferred from the rock drill by way of the shank adaptor to
_-a'driving éap above the casing tube. The tube is then
'frfdriven down Without being rotated. Connected to the
' -;dr1v1ng cap is a. rubber hose to lead off the cuttlncs Wthh
.'COme up out of the tube. T

.The ODEX-system for down~*he—hole hemmers works in a s*lcntly Bt

-different way due to the qe51gn of the dQWn—tqe nole nanmer
" concept. . (Fig.4) . : - | S e

SN

“8ince the hammer works at-the-bo*tbﬁ of the holp} the. 1npact
 -energy to the casing tube mus* be transierred there too.
. A special bit tube 1s.employed-1n down~the-hole drilling with

" ODEX. The bit tube has a driving shoe or a shoulder where

‘fl@;'ﬁfﬂww;f#é-ﬁ9;]47j.n.‘

'_the guide of the ODEX bit engages. The driving cap of'the
‘& f£lushing

ol
==t
o
0Q
47
joh)
1

"t
b
ot
g
om

. top hammer version is thersfore re

+

. . _ .
o~ bmaamrd T S e = 1 - . - Rk T=
DonEAL JLLIL LEgads DI R ZOTILOUS .

1
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o

¢

; The working principal is the same for both top hammers and

[

~ down-the-hole hammers. The reamer assembly consists of three
. parts, gulde, reamer and pilot bit. (Fig.5) ©  The reamer

 bit- ls equlpped with two only tungsten carbide inserts.

ey o i '

" The pllot bit has four only tungsten carbide inserts.

;fEWhen drilling,tHe eccentric reamer bit is drilling a hole o L
. slightly larger than the casing tube. After the desired '
”Tdepth has been reached or if for some other reason the drﬁlllng_ﬂﬂjﬁg‘

' ,w1th the eccentric bit shouwld be 1nterruoted the eccentric

reamer bit is swung inwards by changing the direction of

rotation. The reaming assembly can then be pulled up
through the casing tubes. ~ The casing tubes can then be used Y
for what purpose they are intended for. ' If'fo: any reason | i
Ff«gdrilling with the casing tubes should be continued, the reaming ¢35n

assembly can again be put down through the casing tubes and the . -
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"rilling'with the ODEX method.¢an continue.

WjDuringwthe-early development. we-axper4enced that the -

critical point when drllllng througn overburden was

f-removal of the cuttlngs.' Tne cu;tlngs must ‘in a lot - ' ’ﬁ}
 of cases be finely grounc to be able to be ll ted up through '
‘ ;the casing tubes. For thls reason the guide on ODEX bits ;'Til
‘ fis1designed to screen the .cuttings in the column in the ca51ng'3 .}§g
”,_tube,  Only the smallest cuttings partlcles are allowed to . . .
;pass.{ - It has been provenfthat the most m~feﬂt1ve way.of ,l”?
7 removinq.cuttings is to use foam flushing. =~ The Zoam BCR
"sepérates the cuttings and lifts them. = It lubricates and
seals the hoie walls. it makes it possible to drill deaper’ .
than with just air or water flushing and it reduces the risk
of;getting ﬁtuu,._' It also reduces the wear on-theeguipment.
. 'The casing tubes also slide more easily down into the hole.

Foam makes the supply. o; fiushing water last longer oo,

:iﬁconsunotlon is only 3-3 l/mln.'compared to about 30 1/min.

when aonly water is used..  (Operational instructicns and

=

: - - - R — L) -~ [
descripticn for foam. “?aﬂ‘ with gcabilizar C can be abtained

R

from the nearest Atlas Copco Sales Office. _MCT_printed

ﬁgtter No. 20200} . Ancther very impeortant thing regarding
the GDTX method iz ;ﬁac the czsing tubes used to have the i
dimensions recommenaea in our leaflets. If the wrong size of e
-P tubes are used, pronlems will occur regarding flushing and 'ié7r”
'cuttings‘removal‘-as'too coarse cuttings perhaps are let '
inside the casing tubes or perhaps if the 1n5lae diameter

~of the tubesz is Luo_amal;, o cuttings ar _-et 1P between the

—— =

guide and the inside oI the caszing tube.

. " ODEX-methods for ;op-hammer drills are used with left hand f
rotation. | ' : ' ‘i
. —
ODEX-methods for down~the-holes hammers are used with right h
* .hand rotation.
During drilling, the eccentric reamer bit is locked in o
position against a shoulder on the pilot bit. 'In order ;

“to withdraw the guide assembly through the casing tubes,

e g

o
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rﬁas’ a few backward revolutions are applied and the eccentric

‘reamer falls inside the casing tube and can be withdrawn :  %:
rigthyqugéfthese. ' ' : i | ;éi
SRR | ; -

ODEX for iop hammer drills are available in two SlZLS 7 6mm

and 127mm, These dimensions indicate the largest bit size :

that can De used inside the ca51ng tubes. ;

‘-

-

/This ODEX size is mainly used for the following purposes:

”“;Tie back anchoring 

~ Grouting . L
”” ¥D1amond drllllng through ove*burden (where ca51ng tubes
A are needed) '

“Drilling of cable holes through road smbankments,

N dm  mrm te g S R N . : - . B
Investigoticon o watzsr Lables. . - B R
. . . - . . . N 1

n

. The eccentric reamer bit is drilling a hole 9¢mm in diameter,
thQQDL ot bit, a 70mm nole rand the zasding tube has an fuisids ST

Lo o P & W T 4 T oy i~ ~ay ey i o
¢ Ganzmel cr O Sb.Um I“a_caalng Tules ar: tarea

fl
w
D‘
t

: : .
'Lemale and male threads. = The inner drill'string is of l_t'
.stannara {1 ") 38mm ropevthreaded'rods. ) We recommend that .
& few wing couplings are used, especlially on the first connection'ﬁli
.behiné-the.qui&e'of the reaming assembly. Between thz £1 sning; %

oeal and the Crivipg 230 We 3r2 USing 3 Shoek  absorIar assemsiy,

o

G

';EWith-cup springs. The reason for this is to save the
thread of the casing tube and the end of the casing tube.
A special tube lifter can be put on the casing tube, this

““makes the withdrawal of . the. tubes easy (if you are_w1thdrawing

"y

these tubes). It is'also.possible to keep the eccentric

" reamer bit in its locked drilling position and use this bit
" as a shoulder and 1ift the package by using the innex drill S
{.?strigg.a-. This tube lifter also makes it possible to use a -:f?ﬁ
~ voke, which can be connected to a winch on the drilling. R
' For grouting purposes we supply a special grouting device. B

~ This grouting device is also used for pumping cement when
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ODEX 76 is used for anchoring purposes. When drilling =

‘7.‘through boulaers or nearocu, a‘bip size of 64-~76mm is

_recommended.

" ODEX 127 (See Fig-7)i;

'The eccentric bit is drilling a hole 162mm in diameter, the

L

:;pilot bit a2 1l0mm hole. " The casing tube should have an i
'ouﬁside diameter of 138 {min) - 142 (max) mm.  This size } ;_. ‘?&
-fis'mainly_dSed'in Nortberm Eurcope for waterzwell‘drilling ‘
' \purposes.' As standard, we. suuplv caSLHg tubes that have

“to be'welded together. Forﬁwater well purposes. the casing

('.h

‘tubeslare lef: in the gzound ané s threaded casing tube iz

LA

-gene*axly more expensive than tubes welded togeuner, tnat lS

why' we ‘supply welded thes.{3 ‘As, for this d¢m915lod, we

lso are using (1%") 38mm inner drill steel, ltfls very
important +hat wing couplings are used in order to guide
these 38mm steels inside these larger tubes. The casing

tubes used are normal grade (SIS 1300) that-are”easy_to'weld\

g e e

R

i

}'Weld;ng instructions and auxiliary tools can be obtained

I =g, Ry W o o v
=TSN TP oneaTzEu

”:between.inner drill steels and casing tuoes is larger Ior i:
ODEX 127¢compared to Cdex 76, it iz strongly recommended that ;'?~
foam flushing is used. . | We have less velocity inside these ;Lk;

3_larger CaSlng tubes and foam 1s in most cases, needed in order ‘,}zi
fo- ‘bring the cuttings up through the *ubes.; We recommend :

a bit size of 110-127mm to be used when dkllllng through |

Couidsrs oxr bedrocit with ODEX 127. a%

1 ' _ ‘ - S
ODEX for down-the-hele hammers are available in two sizes - - = .

f'llSmm and 165mm. The dimensions indicats the largest it ‘[? L

j"'Vs_:i.‘l'?.”e_1;113‘;’: can be used inside the respective casing tubesfi ' |

. ODEX 115  (See Fig.8) = T

This method is developed to suit Atlas Copco COP-4 down-the— - j;”r

" -hole hammer. The eccentric reamer drills a hole 15Zmm in

'Adiameterrand the pilot bit a 110 mm hole. | The casing tubes
"should have an outside diameter of 138 (min) - 142 (max) mm.

— \ﬁ:‘:’

Threaded»casing tubes or'welded'casing tubes are provided.

———
n;
Ui
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Hh

"n_The hit tube (with the“shce) has an inside diameter o
}116'mm and an outside diameter of 142Zmm. _ The bit tuue is-
“always-weided“together to'the'casing tube.  In order ta
Q}Stabilize the drill'pipés inside the casing tubes, wing

. .couplings are recommended to be used.

i
3

_ODEX 165 ' (See.Fig-9) . e

_*IThis method-is developed to suit Atlas Copco CQP-6 down-the- -~ |
',hole'hammer. The eccentric. reamer drills a hole 212mm EA

in dismeter and the pilot bit ‘a 152mm hole. " The cazing

_tubes ‘should have an outside diameter of 192 (min) - 196 (max)
mm{.* 3 Recommended casing tube size, outside dlameter 192 {mln)
.;196}(max)mm with an inside diameter of 180 (min) 183 (méx‘
:amm.“ These tubes are mainly welded together and there is a

standard SIS 1300 ({193.7 x 5.6) tube on the market which we }
recommended to be used. - The bit tube is always welded ﬁ
ftogether with the casing tube. - We also recommend a few  §

£ 3

k3

£=wing couplings to be used on the down—the—hcle_drill_pipe

At ol
£

"for stabilizaing purposes.

_;;t

-

MYt EV . -~ S 1 3 ER Sams T4 :
Tha electric resmin oo Ldef L& Dbedh useda Iovw -C‘-.l'l.'...‘.l;ﬁ'~ Lid

e

L

 Scandinavia since early 1960, but the ODEX concept. is, o

“omy knowiedge, the only method that is working satlsfactcrlly _ :xtlg
“iDuring the early development of ODEX we used too thin wallea “ i
. ¢asing tubes. = We thought that we could use thin walled '

-~ diamond drilling casing tubes, but experience showed that

o %

2L

0

we naﬂ to use slightly heavisr *hﬂes. Compared to the
oD method when. drllllng with ODEK the driller has to be
little more careful. ‘The OD casing tubes are so heavy that .  ;_L‘
N nobody can destroy them, but with ODEX casing tubes (especially, ..
i:ODEX'76)f more careful feeding must be'applied.' "The
. Coromant eccentric method haé two very-importaht features

cdmpa:ed to earlier used eccentric méthods. - The first is

m .

®
[
'

+  that ODEX has a bicger‘pilot bit, the second is that we have
"succeeded 'in flttlng two only tungsten carbide inserts in the
. eccentric reamer. As we are u51ng a bigger ollot bit, we

" therefore drill a blgger area with a full face bit, which

a'means that a smaller area has to be drllled w1th the
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™  eccentric reamer. The ODEX reamer bit with two only
‘Vinserts,-drill_the remaining hole area very easily. These - i L

. two points have proven to be veryffavourable,_egpecially when

'7ﬁ;drillin§:through boulders or hard foundation. .7 -When

drilling'through fairly.Soft'formations, you must make sure
-that you are able to clean the casing tube from cuttings B _'jffg
- and dc not let the casing  tubes get clogged. ‘The best way
‘is to drill about one metre and then 1ift the rods and let
S the cuttings'flush through the tubes. When driliing deeper
holes, especially through clay and similar material, focam |
=;_flushlnq-snould be used. ~ In this type of material, foam
:QiS[lubricaﬁing the cutszside Qf;the:Casing tubesjénd‘makes it

easy,fcr‘the-tubes to follow the reaming assembly:down into the -

Another very important thlng is the us age of- casing tubes

of our ‘recommended sizes. I have Seen customers run into
- * problems because they use casing tubes that are out of round,

7 ﬁghave the wrong dlﬂEHSLOnS,'Or do net do the Weldlng operatlons_;"

'to our. recommendablons.

S S i)

r

ek,

Louking rat wear on SDEH aagu

oY =

PR A 3 e emem = o T rs e s
ER et snt v— 1...\_._...1....: P ec ‘:.‘.C

{1
(8]
3
rt
by
’ t
"

reamer 1nserts and the steel around these inserts that get

4
i

B

9‘wd11. .'It is possible to build up the steel portion again by

.}applying 51 weld. © But you have *o T-err:,tf.aru:-e:r:-’::hen: the tungsten

.

jfcarbide.inserts have a co-efficie nt of e: xpansion only half that g 
-of steel.  Furthermore, tungsten carbide does not have the -
.iiabllluy to conduct heat. These points mean that heat expansion

—
E‘.

+ - —

3.[has to be absorbed by . the braz;ng joint around the 1nser* and
" remember,’ that heat applied to the insert, very easily causes
. cracks in the insert itself. In order to get the full life =
?out'of ﬁhe'eccent:ic reamer bit, and the pilot.bit, you have =~ L

to dress these inserts according to our recommendations.

i The ODEX method is used a lot today in Europe and North
“America where a casing tube has to be used. The smaller ODEX
 (76mm) is mainly used for tie back anchoring and grouting, but
‘also for diamond drilling application where a casing tube
thpough the overburden layer is heéded. For. soil sampling

. purposes the ODEX method has proven to be in some cases the
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_only drilling method that can be used. The ODEX 165 is :
' | . A ODEX' has beenk‘-}
" used very little here in Australia. 1In Sweden we ‘have a
_ffew companies drilling. only with ODEX and about 100,000m.
. per year is drilled with ODEX there We can supuly case

" stories from Canada, England, Scandinavia and USA.

“mainlyﬁused for waterwell drilling purposes.

~ This lnformatlon can be ontalned Irom the nearest Atlas Ccn_:)co"=

;sales ofalce.'

- In October 1878 I visited P.T. International Nickel, Soroako,'f_if;f-
' Sulawesi, Indonesia where ODEX 115 has been used since 1977. ; |
.QI«would dike to Drlof you regardlng these companlas experiehces;
Wlth ODEK 115. S

kslsoroako is located in the centre of Sulawesif(Celebes) about
‘éf400m above sea level. - The lateritic nickel deposit is
 fcovered'with an average of 10m. of fine grained limonite
i with*approximate1y 35% water content. The ore'consists'
ffaf,serpentizedipe dotlhe; very broken mate rial'mainly

Cle BOoULCRrs Lo e 2-3Tm. in Aizmesen. L5 cvc:;:“o Find
“‘ithlckness of the ore and Lhe ore content, they needed a )
ca51ng dri iling method. The mine tried all types of drilling, ..
 3 frem diamond drilling to uown-tnc—qole hammer -driil “ng,fand_ ; .
" rotary drilliing with reverse circulation, but with no'suécess;-”
‘regarding soil sampling. "'The‘pronlem was mainly the water |
"content;in the limonite which caused clogging in the drill

s . o , g
- tubes. ~ Auger drilling was impossible because of the boulders. = |

Beforé we started using ODEX 115 we made a slight design change';}
-to the-guide device.. We realised that in order to bring this -__
“type of soil up through the casing tubes we had tc open up the = |
_spacing between the guide device and the bit'tube,.. This i

was done at our Sandvik factory in Sydnéy'according to Fig.1l0.

~ The ODEX 115 is today used cn a Schramm C64 rig and a COP-4¢
"~ down-the-~hole hammer. The COP-4 at the start was working
at an air pressure of 8.5 bar. Casing tubes used have an

kY
o
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outside dimension of 142 mm and inside dimension of 130m

hese casing tubes are threaded. = Drill tubes used for

- the COP?éshammer'are 89mm in diameter.  Due to clogging - '.:?'r"
problems, - the design of the fiushing head'had'to be slightly '7'[
cnanged. . Instead of a dlscharge hose being fitted at a

_ right angie itc the I‘ushlnc nead, it was fitted at a 45% angle
hﬁqhand the 51ze or the discharge hose was changed from ¢ 64mm

to.@ 102mm. Even with these changes, drilling has to be

Tlnterrupted every 0.20m in order to let all cuttings go

- through. the casing tubes. . Even Wlth these 1nterruptlons

 lm.‘could be drilled as an average ln 20 mins.  We have
ﬂ;now changea the a¢r pressure oI the _Or ‘hanmer £o- 2 bar.
wn;cn_meansnln”;ncrease of the flushing air‘by 60%,;_ This .
increasé in flushing air makes it:pOSSible to drilIIWithoutf

;stopplng to clean cuttlnqs from the casing tubes. --IOnly

«. air ‘flushing is used. We have als further opeaned up the
1flush1ng'grooves in the guide device,and put two_ehtﬁdf

fiushing holes in these grooves.’

STodav, this mmstomer hos zmmouz 157203, in thzir Fonde :
o . . : ] . . . N s
“:Zoutn ore boay, and ths zomwiing has been clooa SO LU SR
- and Samples have been collected from each meter drilled. =
?.Al* Snmnles are cnehreﬂ.by'v ume and weight. . The Ceepest o
hole ar;‘led today is 33m..and averagm 25m. holes are;drilled. 'k
S . . - -
We have-been drilling 100m. holes with ODEX 76 in Sweden. R
Techriically it should be possible to drill deeper holes with ,ﬁ_%
.¥
E

'-hhe down-the-hole hammers, as no energy is lost in =2 drill s
string, because the hammer is all the time working immediately Lo

ﬂiﬁiover the bit.

R

5

R x
i

Regarding future. deVelopment for. ODEh we are toaay trylng

»f‘to protect the eccentrit reamer bik Lrom s;eel wear by u51ng

" tungsten carblae'buttons. Regarding casing tubes, it may

~ be posSible.to.use_a plastic type material in the future.

f For waterwell drilling purposes, it would perhaps be possible
',:to manufacture casing tubes with screens already built into

these tubes.




“fension - Steels inside are
drilled 7 simuiianeously
‘through overburding  in-
‘¢luging houlders. atter rea-
“ching bedrock botn the ring

bit ang the cross btarscol- .

lared into the rock. -

“The drlll pipes and the ax-

‘Tha string' of pipes 15 gis- -
. engaged from further grill- .
ing By disconnecting the -

‘op drill pipe from the shank

" adapter. An extra rod 15

added and drilling continu-
ad with the extension ste_eis
alone. ‘

‘When the hote has been’
drilleg 0 a predetermined

daptn the exiension stesls

“are withdrawn leaving the

drill pipe as a lining in the
overpurden section of the
hole. A plastic tube for

. charging is now inserted

and the drill ptpes are
withdrawn.

Chsrging can now easily be
carried out by inirogucing

datonalor and explosives
through the plastic tuta.
Other equipment, for grout-
ing ete., can also be in.
serted this way.
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1. equipment at worl. The-piiot bif drills at the poitom
g of the hole. When rotation beains, the reamer swings out
.autcmatica_iiy and rezms up tne haiz so that the casing
é- bes can slide down. The cuttings are transported up-
swards by means of foam fiushing inside the casing tubes.

. e e g e
2. 'When dniling 15 compieted. the dnil bit t5-+otatia in e
on. 5o that the reamer 15 Tellza 1n. With the
reamer 0 this pasinen the cniing egupment con easty be
witndrawn througn ihe casing fules, :

A

3. If the ODEX hole ras been dritied into sohd rock. grihng
1 standarg equipment through the

4. The casing tubes are lett in

place m the hole to stapiize .
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“ODEX 78 o ,.\‘n% S |
Eccenter Ecuioment - smensions 18006

'fOFOVer 'burdﬁﬂ Dl'i“lﬂg ‘ o mm inch Part No | Notes ‘

.
%

Lhankadepisr .
7804-7505-01 |
(ushing noad zusembly o S 7E01-8007
Packings (2) - L : : 78951845
reac s
Clamp 1 ' 'l
: 1" . :
it !
4 . 5
v Cup sorings ‘ Lo
- D3B4.3595 . 7088-1505 -
3 §/32" 0384-3585 e
137/54" g G
13/64" O
e
4 . 7ER9-1544 RN f
d RV 7922-0201 {
SR 21/2" L
2172 uy |
j 7928-1502 |
con THRL-ILLT !
(1 :' SR Grouting Qevice T5E8-1508
il - |
i e e ™ N - . - o
Ny , Lasing Tubsa Di =778 2118
-'}isy _ Uy =82.9 S a4
: 4 (4° Follower} Lo=3220 = §295-8172-05 ;
_ ]\ Y _ (8’ Followsr; L =242E = 2353517974 Sl
b T 4107 Followar) L =35080 1¢" SIBA-BITE-R2
T \ g’ Starter) L =2435 g " v
RN © (10" Startar) L =3030 1w .Y : A
e _— *) Followsrtubs with meale threaa cut cif 45 mm {1 3/4") ' o "?“‘i !
e _ i
i} \ . “Extansienreds{i 1/2Y L =1223 4 TES4-£312.30 e
R : ' L =2433 ke TOE4.4323.30 0 - R
AN - ' L =3O80 e THE4.2333-30 0 . L em
e, b SN : . ) - |
~aa b \ ~, . ' . N .
2o .\ Caupling S 7504-3058
- vingoougsiing 7834.3076 ’

. . : e W 1
Reamer assemzly S C : Ei’ ‘
Baod {1 1/27) L =280 1 T 7B545-4302-20 - -
Guide O =75 2 73881577 ,
Hezmar D =33 325/3%" 7?E3p-1596-42 4
P.?lc;ttit b3 o=l 235/ 7588157042 . ‘/t
- =ite ._ | L (=
K-tvpe 2 =dd 2 1/0 SRR T :
T =72 Zan :
D =70 3 o
gutons o=l 2z L
3 =73 oG '
0 =78 3"
“rarcnea tor '
*agait 34T, Sham
ROzl 327 LR ‘ :
Adapisrsisave 2ng ubs lifter ' 755-1430 : . ,
Guide . 785-1485 T

Elts (X-typ2? 735-1415

k
SANDVIK COROMANT - A QUALITY PRCCUCT L TEEERER O R
SOLD AND SERVIEED o LT :".--*,“_.;.j{,-_-_; ' ;-—-

.. BY THE WORLD-WIDE ATLAS COPCO ORCANIZATION
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. New Eccenter Ecuipment | 1800657 1

Ay iy vierme e _ Dimensions CPartho | Notes _
101 OVGFDLJI’GQ‘HG! Hing - Sl mmo T dinehy | ‘ '

TEE

SUIRY ’h’ : Shankodanter

\ /FGVBBEW ' , . 7803750501,

Flushinghessassemoly - o 0 .o 7801—000

Packings(2) - o e "t 7851806

. Clamp o2 { S
S a

th A

Hosa

17
(11

Shockaopaorwerpackage

o= Spacer ' : FO88—3505
gm' ; Cup sorings i)  Dy=80 {35732 03843555
g s I Di =40 (137/64") ‘
A Gk to=5  (13/64")
“Cupsprings - b b P, '
: 51 g o e i £ Criving cap N
2a o . ": . Rl 7959-—‘1339
SN B4 . (21/27) T382=-5037
250 54 21727
84 (21727
=~ =1'23 TN 3T
Ci =130 max (5i/87)
Dy=132min  (53/8")
Dy=142max {51/27)
L =3032 (167
. Exisnsionroc 38 mm (1 1/27} ‘ ; L !
(10 Foliower) - . L =3050 (107} 7654—d331—30 - S
(8 Starier) L =2435 an 7354-—2324—30 : b :
Coupling 38 mm (1 1/27)} : . 79843055
Wing coupling 28 mm
SREE S {11727 =108 (43732 7984—3008
R C 0 Guidessunl 3133 mm S r
I r; AR (2ere w127 {57 73342727 ks
: : . ReddtmmEh L =TTS (275 5/15Y7 TREE—~3303—30 SR
o Sitadaptsr Sa 8 (2 2/307 7232—a701 ;
3 ] Boamear Azseniy - {
rung Guids S=127 {37 TOE3.-1023 . &
U ey Reamer D =162 (63757 TEIB—1352—52 Sl
Flg. 2~ _ Pilatbit D=1140 {45/18™) 7£88—1310-—a2 i
ADDITICNAL . &% - | ‘ | .
- R & o . . . RN 4
. S e K=Type D=127 (5™} 7550822742 - — L
ETID Buttons D=110 (4 57167 7733—8810—30 o
a L0 ' : :
Fg. 3 e g
#rencnss 1or E
Rods 3§ mm (1 1/27) Short T55—-1432 BRI
Bods 33 mm {1 1727} Long . 735—1419
Rod stmm 2™ : . © TREe=iang
Wingcoupling PR ;
Guide _ 7553404 i
Bits - 7551415 L
i
v
i
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Z I




ODE" 13 | 15008
; 'z‘“lf\lew Ecceniercquipment o

~tor Qverburdendriiling : C 0 Dimensions -
Wlth COP 4 - ) o o mrm inch Par‘t No
q;‘fEQUIPMENT

“Figs2 -
LAY 2‘ olB" HEG*——-—n

Discharge nead '

Complets 591830
2230901
Stamg z /2"
Hose 212
Drilinatubz  ~  piess . 211/1§"  $3530701-30 .
HAPLZ /8" REGY - Dy=78 . o - o
L=302¢ g91o”
L =325 min 37
Di=130max 51/8”
Dy=135 min 5 3/8"
COy=i4Z max 52T
Lo=3000 o
.
Wingcoupting Ty=127 g 79881627 - 7 :
DT Hadrill S ccPa S TR
Extended chuck =~ o 3161 0892 ' ;
2t tuge Si=118 ae/1a’ TE8B— LT R
Sy=i<2 3 ne b
L=ST0 26 3/er __
B 2
Raamer assemoiy L ‘ i N f'
Guide i - D=126 . 4 31/327 7%39-—1’81?‘ “'_L b
Reamer - D=152 g" _79?8—-18:::. 3 o
—— Bigupit D=110 aB/18"  7582-15i0 -~ .
. - - 7.._._; .
DTH bits . \'_'. é
X=Tyos : =1 S PR TTABeh 3
S
Burttans D=115 41/2" o 77452615 .
‘ o
Wrenchnas far -
Tube and coupling : 7951395
Quide _ ' 70259430
Pilotbit _ : 7957415
DTH-hit S 851439

TANMDYVYK C'\R MANT — A QUALITY 82CRBUCT FROM SANDVIK
SOLG A NU S._-w' Szl BY THZ WTRLD-WIDE .f\TL-\b COPCS ORGANIZATION
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SANCYIX AUSTRALIA PTY. LTD. DATE OF VISIT

VISIT REPORT NO. 37

CUSTCHMER: P. T. Internaticnal Nic¢ksl Indeonesis

LOCATION: Sorcako. Sulawesi {Zelebes). Indcenesia

TUSTOMER CCHTACTS: HeA. lCPhedran Inco - Singapore

' Ae Wahiu P.R. Officer. Inco =
J.C. Mzkatita T v "
R. Musc Mine Manager, Sorosk
B. Niemi Chief lMine Engineer,
‘. Macintosh Mine PFlanning Eng.
0. Samosie - Mine Plamning Eng.
C. .J:‘Ex'\r’lS Tt " - n

Mine Eng.

is0uv69

Z-5.17.

~}

T T - T T 2 - i < 1- L S - T~
VIZITOR: R. Sanden Sandvik Australia Pitvy. Ltd
. : :
PURPOSE OQF VISIT: Check uvp of ODZX-T1C ;
SURPLEMNENTARY INFORIATION
Searcake i lorated i “he cenTe-o f Sulawaeci {(Calel s ) abgout
SSIQAKDO LE LoTatlted I che ZfenTrzs CI LUulavesl (Lelepes ) ahidtn
- - 1 T, - - - q - a I~ -
400m zbove seaz level. The ore 1s & laterite nickel degosit,
covered. with an averszge averburden of So. Froducticocn started
X ) - - L - : g - : .
armoui 1.3 wvears ago and ftodavs produciticn raute i3 about
i : . s - Cm T . P
20 mrilion pounds per vear. There is =z capaclity of about
- ] : - 1 IR S E =yt
100 million pounds per vear built into the plant.
The mine ‘has fellowing driliing rigo:
N - - ~ c . o . -
2 onlvy Schramm C-54, only Halc B2t, 2 oniv crawlers (for
= [P S N, s K PP s
seccndery blasting!i. One conliy Schramm C-84 is used fTor ODEM-
LI - L M e T Y o d ived 1Y 3 e
crilliinc. 111 o2ther rigs ars used ICr Ziasting driililing.
This driliing is ncoav fone by using Hdaico DO-500 IID-hammers
S M N 1 A N Sy ) T
grilling (220m/m) ncles.
L] - a . ' l‘ = - LY - - . -
ror bench drilling a 4 x 5 m pattern Is used, bench iheighi 1:z
m.  20-25m per shift i1s the capacity teodav:s Bit life is
- H —~ ~—1n - 3 =S =41
UnKnCwWha {Air pressure used 123psi).
- ~ a

ng is done by using If-spiral

Secondary blasting rods {38m/m) and
7C-76m/m crosspits.

ir. Jakubek is today building & Mobile 40L unit on a cat.

The intenticon of this unit ig to trvy to use a smallzar more
mopillie unit for CDEN~drilling. It iz expectad that drilli
Wwith this unit will commence week 846. '

The exploration drilling is extremely difficult and the min
Has tried & lot of different mesthocs in order to get scil =
All tvypes of revearsse circulation metnods  and.diamcng driil
have been used, but with no success. The over burden cons

£




SANDVIK AUSTRALIA PTY. LTD.

693
%o
,iﬁ

mon

57 2=10m laver of fine grained 11 ite with approx<imately
18% water contante The ors consists of serpenized peridotize,
verv broken material with boulders. (Max ore layer drilled
is 2am). The mine has more or less finished the 2xplcration
driiling of Konde South, about 1SOOm of OD--—drllling has been
drilled. Average drilling depil sbout 25m, the deepest hole
drillied was 33m. The mine has 1 samples from sach metre
drilled. For each metre drill e sample is measured bv
volume and weight. Some noles ve been checked and full
sample recovery have bsgn obtai 2v using .other reverse
circulation m=thods the Sample recovery has been nil or verv small
and due to the molsture <ontent thé samples have clocged the
, casing tibe. Diamond drilliing has been unsuccecssial gue o
v » boulders. The mine can. today use zuger drilling il tnev hif
. the first bo u‘der, then thev switch tc ODEX.  After drilling
through the overburden and the org Im is drilled into the bedrock.
' Since March 2978 all drilling is done 2v Indonesizn drillers.
{- No resharpening of bits have peen done. The mine has now
tools for the grinding operatisn and the life of the eguipment
will increase. Todav 200«250m is wobtained on thz pilot bit and
. 125m of the reamer hit. The reason for fzilures 1z ovesrdrilling.
I The mine will gei Riah: ife figures when they sta reznarwenin
or ihe blits. - Threade ng tubes &rg uses by CScommencation
from A.C. Canaga. The measuremencs of the casing itubes are
' 0.D. 5 9/18” and I.D. 5" (& 1/6"), the measurements.orf the ITH~
pipes are kY, Fxperience frem thelr operations indicate Thaz
they will czcontinues uwzing these dimensicns.

k|




Kitching

11 LILLIAN AVENUE
SALISBURY, BRISBANE 4107
P.O. Box 211, Rocklea, 4106 -

The Chief Geologist,
Serem {Aust.) Pty. Ltd.,
G.P.0O. Box 443,

SYDNEY . . 2001

Attention, Mr. D, J. Casey

-~

Dear Sir,

. ' Phone: Bus. 275 3115
180071 AH. 3721263

© Telegraphic -Address: “KITCHCON" SALISBURY

DRILLING CONSULTANTS
& SUPPLIES PTY. LTD.

8th February, 1979

I have today received your letter, regarding your forthcoming drilling
programmes in the Kings Plains and Lee Creek areas.

irstly, I would like to briefly explain to you our nethod of successfully

sampling your type of deposits.

As you are aware, it has always been

a problem to take accurate samples in such unconsolidated material,
Although a hole can be successfully kept open by rotary mud drilling,

it does not necessarily follow that the true sample reaches the surface.
In fact, in nearly all cases, the sample is continually polluted by.
the continual unconsolidated stratum in the upper parts of the hole,.

Not only is the sample a false one, but the method is messy -and extremely

slow and expensive and compared
inefficient. The inception of

to the modern jet stream method-quite.
our jet stream method commenced exactly

ten years ago, and it was not until approx. two years ago, that we made
major breakthroughs in equipment design, and above all, drilling technique.

wWith our small Toyota mounted units, we have successfully sampled areas
to fifty metres in coarse alluvial areas, recovering aggregate up to

14" in diameter. The method i
drilled are almost instantaneou

s such, that samples from the area being
sly deposited in a bucket or plastic bag,

through a catcher which is situated beside the drill and easily handled by

amplers., The method is so fa

st and efficient, that it takes at least

two good samplers to change bags or buckets every metre.
If a large boulder is encountered wiich halts the bits' penetration, the

bag or bucket is removed until
replaced again. This keeps the
are approximately the same size

the bit pushes past the obstacle and then
sample uniform. and then all metre samples
. We have in the past, encountered very

large and substantial boulder areas, which are usually cemented together

with clays and solid sediments.’

difficult to penetrate, -

These types of stratum are usually

. .2 contd,.
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r¢1§. ;rgmaAust. PLY. Ltd.{ : wl. 8/2/79

Owever, we have largely overcome this type of situation by settlng

up the unit at a 45°angle, and this allows us to either skid off the
top of the large boulder or dril}l under it. It has proven a highly
successful method in large dggregate areas. There has been a tendency
over the years for Geoleogists in alluvial areas to want all of the
gtratum being drilled to determine, in the future, the type of dredge
which may be used for recowvery, if the deposit proves viable.

I would venture to suggest here that such drills do not exist to take
large boulders, as well as all of the finer aggregate. The Caldwell
is the only cne and it is limited to depth and type of depeosit being
drilled, and again, it 1is extremely large, slow and expensive.

we have proven over many years and metres of drilling that the
experienced operator and Geologist "on the job" can successfully
determine the size of larger aggregate being drilled. This know-how
coupled with local knowledge of the topography, glves one all the
information which is needed to determine the future working of the
deposit. Finally, we have also proven that the smaller the drill stem
~gize, the more efficient the method is. After all, if the largest
payable aggregate which comes up the tube is 15“, then all other larger
aggregates will be nothlng short of a "bonus 1ssue

our drill stem cuts a maximum nole of 2%" and being flush 301nted
.!Erely gives trouble of being "hung in the hole". In easy going -

ch as beach sands and fine alluvials, it is not uncommon to reach

300 metres per day in holes up to about 30 metres in depth. We consider
a bad day to be 150 metres.

I consider our technique and equipment is second to none in Australia,

and we would only be too pleased to demonstrate it to you should you

so desire. I am sure that "seeing is believing*®. For conclusive

proof of our performance in the field, ragarding the larger size alluvials
I would suggest that you speak at length to Mr. A, J. 0'Tocle, a
consulting Geologist for whom we have done considerable work. Also with
Mr. W. Maehl, North (ueensland Manager for Gecopeko Ltd., for whom we
carried out work on and adjacent to the Bloomfield River, Nth. Q'ld.

Their addresses are.-

Mr. A. J. O'Toole, ‘

8 Hendon Road, S Phone 3563606 Private

wWilston Heights, - : ‘ 2611044 Business.
.- BRI SBANE . - o

Mr, W. Maehl,
‘P.Q. Box 501, .
HERMIT PARK  TOWNSYILLE Phone (077 793858 Business,

.+3 contd,




1800'73 Phone: Bus. 27531]5

| AH. 3721263
Telegraphic Address: “KITCHCON" SALISBURY

%) Kitching = S

it 1o 5 P e L S

SALISBURY, BRISBANE 4107 & SUPPLIES PTY. LTD.

P.0. Box 211, Racklea, 4106 , 17th Novemuer, 1978

The Manager,

Amdex Mining Pty. Ltd.,
P.O. Box 147

NORTH SYDNEY. 2060

Attention. Mr. A{ Fleming

Dear sir,
Relative to our telephone conversation of October 15th., conceriing
the reverse circulation equipment originally manufactured by us for
Australia Cities Services several years ago,. I understand that the .
small rig and equipmenit was sold by Cities Services to Swiss Aluminium
' ho in turn scold it to Aquitaine, who in turn have turned it over to
your Company to use.. . :

Firstly, let me make it clear that we do not manufacture this equipment
for sale to anybody who wants to buy it, mainly because.-

a, It costs toco much’

b. It is specialist's equipment developed by us over a period
of years at great expense and hardship, and it is only
recently that we have been starting to capitalise on the
comwercial use of this technique. The only way in which
we have been able to gain financially, 1s to privately
negotiate wiih Companies who wish to capitalise on our
equipment and technidJue. '

Let me alsc explain at this juncture uhat even though our equipment
has been copied by others, they have never been able to efficiently
use it and gain the ultimate results we do ourselves. Simply
because it is a specialist operation. The attitude that “Any good
driller will do" just does not apply, because one nas. to completely
.undexstand the system before he can work 1it. : : -

As mentioned to you by telephone, of all the personnsl 1 hdve tried
. to teach to operdte the ejuipment and grasp the technigue, I have not
even averaged 1% only because, they simpiy haven't got what it takes.

.ol contd;”
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0. P
'F&}{ amdex Mining Pry. Ltd., el : 17th November, 1973 -

Having been the only cowmnercial drilling consultant in Australia for

many years, I have found that this also applizs Lo otner phases of the

drilling industry, and it is simply @ fact chat very few top drilling ‘

men exist, mainly because they hJVL never had any xnouledgdble tutors Tﬁa

“ia their youth. , ‘ '&?“
%;;

I have taken the time to try to explajin our situation, because it is
not only our wish to "keep our hands on this equipment" for as long as
possiple, but alsce, to ensure that our eduipment and technigue does
not ootain adverse publicity caused by those who think they are astute
enough to handle it,

" 50 therefore Mr. Flwming, I would urge you, contrary to wnat you may
hear of how easy thL eguipment is to copy and, operate, to completely
ignore such ddv;ce, bucause it is . just not on.

I give you this advice to save you needless expense in manufacture

and operation. It is my opinion that the persounel in our organisation
“ dare the only ones ia the country who are fully coinpetent to operate
this equipment, which I have developedyand ic is with cthis in mind g$¢
that I will make the following proposals. :

. . . S ke
. At your invitation, I would visit you and the site where the machinery R
. is stored and deterinine what condition it is in, and in fact, decide
whether it can be up-graded and renovated to comply with our present  —

standards of 0peratlon. Such & visit would be to jour eXpense and would
lnclude a dally charge for this service.

If it was decided betwsen us chag the eguipmznt had to be upgraded
to our specifications, tuen it would be desirable from our point
of view to enter into an dgreeinent with your company to operdte this

equipment on 4 profitable basis for cur own organisation. gﬁ
Such an agreement would entail payment of a daily racte for one or e
two of our operators, plus an dmount per awetre over a period of approx.
‘six months. such agreements in the past have been entirely acceptable

to other clients and particularly, to those who have tried to operate
the eyquipment themselves, and failed dismally.

~Another point of coatention regarding the supply of our equipment and
technigque is that we are curreatly undergoing negotiations with

another firm who wish Lo purchdase our Compdﬂy, together with our
. drilling inachines, mainly for our expertise in the reverse circulation

field. It is my opinion and that -of som2 others iu the exploration

industry chat alluavials, particularly gold, aud tin are now the direction
in wnich mining conpanles snould go because of vhe facts that, not only
are tnese in2tals goliny to holu their world mirket, and in fsct iwmprove,
but also bzcause alluvials are much easier amd cheaper to mine and process.
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meet and discuss the possibility of some future joint venture.

-Yours faithfully,

Managing Director.
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_ _ ~ AH. 3721263
Teleégraphic Address: "KITCHCON SALISBURY

| .-

11 LILLIAN AVENUE . . DRILLING CONSULTANTS

SALISBURY, BRISBANE 4107 ' - & SUPPLIES PTY. LTD.
P.O. Box 2V1, Rocklea, 4106 : B

The Chief Geologist,
Serem Aust., Pty. Ltd.,
G.P,0. Box 443, ‘
SYDNEY . 2001,

Dear Sir,

1 write to you with regard lo any future drilling and sampling programmes which

you may carry out in the future, either over water or on land.

For the past eight years we have been developing a reverse circulation technique,

which we have now perfected to a degree where we can sample any type of strata,

except excessively hard rock. We can penetrate the Brisbane clays and alluvials

at the rate of approx. 120 feet per hour, and fine sands whether dry or wet, in

o rox. 180 feet per hour. All samples are instantly deposited into plastic bag or
cket in true uncontaminated form. Using the same drilling bits, we can also

core medlum to hard sandstones in the same operation. The small cores,

approx. 4" diameter, bemg depos1ted in the bag or on the ground in the same
manner. : .

The drills are mounted on Toyota Land Cruisers and can be put on barges to drill
over water, in depths of up to 70 feet, and then a further 100 feet into the sea bed.
We have at times drilled in excess of 1000 feet per day. By way of our success in ,
this drilling technique, you may check with some of our past clients, as follows. -

Coffey & Partners, Southport. Mr. Simon Lo
-Coffey & Partners, Brisbane Mr. S. McPherson
Minera! Deposits, Southport : Mr. L. Johnson, Geologist
. ' . Mr. P. Grenning, Manager

Australia Cities Services, Sydney _ Mr. J. Cucvara, Manager
Dillingham Mining , Mr. W. Everson, Manager
Robertson. Research, Sydney Mr. N. Grollman

: Pioneer Concrete, Brisbane Mr. D. Gordon

. Geopeko Ltd., Mount Morgan _ Mr. R. Kitching
Geopeko Ltd., . Townsville - Mr. W, Maehl
Geopeko Ltd., Sydney _ CMr. K. Wright
G.E.S, Pty. Ltd., Brisbane : ) Mr. H. Jensen lManager
Unimet Ltd., . Sydney _ "Mr, D. Shatwell
Kallangur Sand & Gravel  Brisbane Mr. A, O'Toole, Geologist

.2 contd,
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.2 contd.

pe7 75

/ Qur larpest job 1o date was approx. 25,000 feet of drilling for Australia Cities Service

/ aver water and on mud flats on the King River delta in Tasmania. QOur most recent
job, which is still being carried out over water and on land, is at the Bloomfield River,

south of Cooktown for Geopeko Ltd. We have also carried.out work for this Company
on thelr uranium deposits in Arnhem land.

To show you the authenticily of our drllllng technique, we would like to give you a
demonstration at your convenience, in the hope that we may be of future assistance to
your Company. We believe that our drilling technique, particularly in unconsolidated
formations and over water is a major breakthrough in the industry. _
We would also like to mention that we work closely in conjunction with Mr. A.J. Of'Toole *
of Geological Research Services, who specialises in offéring'Geological Services to the
exploratmn and Civil Englneermg industries.

Mr. O'Toole has a vast experience in the Mmm.g and Metallurgy field, covering a span
of twenty years, since graduating from the Umversny of New South Wales, where he

gained his Bachelor of Science degree, majoring in Economic Geology.

qlis experience during this time has covered Exploration - Research - Metallurgy -
etallics - non-—metallics - sand and gravel and heavy minerals.

We look forward to bemg of assistance to you in the future, and ask that you call us,
should you have any interest in our services.

Yours faithfully,

Do A7,
Managing Dicector.
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- ROTARY REVERSE CIRCULATION‘DRILLING IN FIJI
By A. P. WICKLUND - MANAGER OF DRILLING OPERATIONS
AMAX EXPLORATION, INC. - DENVER, COLORADO

During the past year, Amax in conjunction with three other mining
companies have carried out a reverse circulation drill program using double
wall pipa on two copper properties inter-connected and known asWaisoi East
and Waisoi West Jocated some 19 miles northwest of Suva, the capital city of

. the Fiji Islands and near the village of Namosi.

~ Prior to 1977, eighty one diamond drill holes were drilled into these
‘properties utilizing heT1copters as the primary means of tranSportation Drill
sholes in the quartz monzonite rocks were spaced about 450 ft apart in Waisoi
.West, where core recovery averaged about 90 percent, and 650 ft apart in Waisoi
-East, were core recovery was between 70 to 80 percent. High water flows were
mmon in_many holes and encountered at various depths. The areas of poor core
ere usually in highly altered and fractured zones of mineralized rock. Because
of the lack of complete core information, it was believed by our Geologists
. that the results of the assays for copper were lower than what was expected and

they wanted to know what could possibly be done to obtain drilling results in
excess of 95 percent,

~ Having drilled various size core ho1es, BQ, NQ, and HQ on the preV1ous
programs and used various types of core barrels, diamond bit designs and mud
programs, we looked to alternative methods of drilling. The ideal drilling
| method selected must be capable of recovering all the sample. It was hoped that

th$ copper grade could be increased by 10 percent over the original calculated
values.

_ In checking the drill results of a project Amax had in 1968 using
{ reverse circulation drilling for sulphur, we determined that our chip sample
§ recovery was 100 percent. We started putting together a drill program'uti]izing
1 & contractor with reverse circulating rotary equipment and at the same time we
1 checked on various kinds of tracked carriers for mounting the drill equipment.
’e also had to determine, prior to moving this equipment to Fiji 6000 miles

way from the west coast of the U.S.A., if it was feasible and practica1 to use
1 this k1nd of heavy equipment on the project site in Fiji.

k2 Physical prob]ems which must be completely understood and dealt with were:

1: An a11 weather road 11 miles long has to be designed and built into
- the area to service the drill program and camps. All access roads from the
§ camps to the drill sites had to be built to support the rotary equipment.
-4 Elevations varied from 800 to 1300 ft in the area where work was to be done,

2. Average rainfall on the property is 240 inches per year which at |
times causes flooding of the river which flows by the base camp and over .a
considerable part of the Waisoi East drill target area.

3. The area is in a ra1n forest w1th trees grow1ng over 100 ft high,
zinas hanging to the ground with heavy undergrowth. Humidity is always high

magine youself working in a greenhouse), and proper maintenance of the
*cuipment would be required.
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4, MWeather conditions have oxidized the sulphides near surface
thanging the volcanic rocks to lateritic clays that when exposed by a bulldozer
turn to muds which near the river beds or in areas of poor drainage, makes it
near impossible to walk.

5. The mountains which are completely vegetated rise sharply making
access difficult. When making a road 14 ft wide, required for the equipment,

¥ou would expose a lateritic face on the side of the mountain up to 60 ft h1gh
xith grades of the road of up to 20 percent and sometimes steeper.

<

j 6. Rock studies from drill cores showed that the hardest rocks on the

property to be drilled had a compressive strength of 28,000 P.5.I., and in many
éreaS'wer‘e highly abrasive, altered, and fractured. Weathering of the rocks was
common”down to 100 ft and in some cases 320 ft. It was desirous not to use:
rill mud if possible, although we were prepared with foams, muds ‘and various
ﬁ ddltwes in the event they were required. :

1 - 7. In addition to the Geclogic problems, artesian flows could be

3 2pected in some holes and elsewhere in the valleys the water table was just

$ nder the grass roots. In the mountains, water could be up to 300 gallons per
| Minute. Add the drill cuttings to the volume of water and it became a matter

¥ af concern in splitting and collection.

8. A camp wi th additional housmg would have to be provided for the
£ 1ri11 crews and their families. The main base camp would have to be expanded
4 shops built and the size of storage facilities increased.

PREPARATION OF EQUIPMENT

The drill equipment must be capable of drilling and setting a 6" casing
‘hrough the overburden. It further must be able to drill using the reverse
tirculation method to 1.200 ft with 4-1/2" drill, pipe which weighs 20 1b. per
faot cutting a 5-1/4", 5-1/8", 5" and 4-7/8" h01e The drill should prov1de
ariable rotational speeds preferable with a top head drive and have a minimum
oyl down pressure of 30,000 pounds. This amount of pull down coupled with the
i wight of the drill pipe and drill collars would be more than adequate to
i tricone through the hardest known rocks on the property. In addition to tricone

Yits of various tooth design we also arranged for button bits, down hole hammers,
§ a2 PQ core bar're1 1n the event we wanted a spot core.

The drﬂl must have h1gh pressure air 250 P.S.I. and a separate booster
“woressor which could boost the air to 1,000 P.S. I to combat thé excessive
witer flows that could be encountered. ‘ : o

;:-QTYPES OF SAMPLING EQUIPMENT

£ One type of samp’ler' which was built consisted of a deaerating cyclone

i m separate the air from the rock cuttings and water. The air/water/cuttings

W'ture: enters the cyclone tangentially at the upper rim and hits against replac-

3 1.2 wear plates so as not to eat out the sides of the cyclone. The air is

£ 1isipated through the top of the cyclone and the water/cuttings mixture drops

"‘w" and through a bottom outlet with four equal spaced collecting troughs, each
*ianed to cut 1/32 of the complete circle. With all collection troughs exposed

" the stream flow, the sphtter takes an 1/8 sample with 7/8 of the sample
intes dlscarded
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The second type of sampler made was a filtering system which collected
“he samples in two stainiess steel circular tanks with a filter paper which could
“antain 5 micron size particles, resting on-a 6 mesh backing screen and
wlyethylene grid. Sealing of the filter paper in the pan was achieved by an
thminum ring 12" deep with rubber tubing on the base., The ring was approximately
L ft in diameter. The vacuum pump provided ‘a vacuum of 26 inches of mercury
v“ich pulled the water through the filter paper, leaving the sample on the paper.
™e sample and paper would be sent to the drying ovens. _

Theodryi‘ng oyens were also custom built and developed temperatures
“etween 150" and 200" centigrade. _

“HTRACTOR AND DRILL EQUIPMENT

vide one drill foreman, 3 drillers, and 1 mechanic and a portadrill model
2L drill, The drill alone weighed approximately 20 tones and had one leveling
Ack on the front of the drill and two on the rear. This drill met all the
equirements in a drilling machine we wanted such as: | -

?0 Amax-négotiated a contract with Drilling Services, Inc. for 49000 ft
i

The rotary top head drive was powered by a hydrastatic transmission
fystem. A hydrostatic motor provided infinitely variable speeds from 0 ~ 145 RPM
vth 3 torque of 4800 foot pounds. The top drive head could be hydraulically
“ivoted out of the mast when pulling drill pipe. : :

, The power unit on this machine was an 8Y-71 GMC diesel, the same as that
wich powered the FN 360 carrier. A complete 8V-71-GMC spare engine block was
it as back up for the FN 360 carrier and/or the drill. Water injection was
vpplied by a triplex positive displacement pump 0-20 gallons per minute. The
wst with a four part line had the rate capacity of 60,000 pounds.

Pull down-holdback-feedoff which normally is infinitely adjustable
wing 5" hydraulic. cyclinders to 30,000 pounds were replaced with 6" diameter
"#RuVic cylinders. A clark air booster was supplied by the contractor which
B develop 1000 PST -air capability. A 5x6 gardner denver pump was furnished
;‘3 used if required. In addition the contractor furnished supply pumps, a :
‘7 X¥ generator, electric welder, and numerous spare parts for all his equipment.

_ The drill was sent to Calgary, Alberta for mounting on the FN 360 carrier. -
fgfoam filled the 8 weight supporting tires (each tire weighted in excess of
-9 pounds). Each track on the carrier is 5 ft wide and 27 ft Tong. Ground
Iressure for the drill and carrier when mounted would be four pounds per square
'*h on a unit which would wefgh in excess of 40 tons. We put in a heavy duty -
‘rinsmission and also charged the final drive of the soft tracks to a 4:1
~duction. With the above changes we could float on mud or drive the equipment
i 3 45 degree sTope, and never have to worry about a flat tire due to excessive
#ight on four of the efght tires when going up or down steep grades. The axles
 the FN 360 carrier had steel walking beams with urethane bearings to keep
wrface contact of the tracks to a miximum when crawling steep arades or going .
wer obstacles. In addition to the tracked drill carrier, two model FN 240
Wt tracked carriers were obtained: one to be used as apipe carrier which held
e ft of pipe and the other equipped hydrailic with a crane capable of extending
~ ™ boom crane to 28 ft and pick up a 2000 pound load and rotate through 360
teqrees for accurately placing the sampling and other equipment as required.
7’:“ trane was extremely useful in pulling up timbers out of the mud on completion
¥ holes and in moving from one location to another. Two county model 4-wheel

-’f:fm'tr_'actors were used as personnel carriers and to carry drill cuttings up to
% drying ovens. : -
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LING METHOD

A 5-1/8" hole using reverse circulation was drilled from surface until
“irmed by a geologist that fresh volcanic. rocks had been encountered. The
+ was. then reamed out to 8-1/2" in diameter and a 6 inch casing was set down
the fresh volcanic rocks. ' : _

Since each hole was planned to a certain depth, say 1000 ft we would drill
~oximately to 330 ft, rotating at approximately 22 RPM using a 5-1/8" Tri-cone
, the second 330 ft with a 5" Tri-cone rock bit and the last 340 ft with a
/8" ~Tri-cone rock bit. Rock bits were run for a period not to exceed 22 hours
during that time footage drilled on one bit varied from 200 ft to 400 ft
ending primarily on rock types drilled and bit types used. Dyring each of
above dridled intervals, we would place a wear sieeve just above the bit which
1/8" diameter smaller than the hole size. The wear sleeves proved crucial in
ve_ég foreign material from falling down the annulus between the drill pipe
“the wall of the hole and it became standard practice to replace the wear
aves as soon as they were worn down 1/16" in diameter. Two drill collars
374" in diameter x 20 ft long) were run above the ear sleeve to give additional
n hole weight to the bit., The remainder of the drill string consisted of
/2" double wall pipe. The inner pipe had a diameter of 2-1/4 inches. The
mary compressor would force air down the annulus of the two pipes. Water was
ected with a bean triplex pump into the air system at the start of a hole to
vent the o rings in the inner couplings from drying out which effect a seal
each 20 ft length of pipe. When groundwater was encountered the water injection
"o wo:ld be shut down as the groundwater performs the same function as the
ected water.

In order to assist in 1ifting the large volumes of water which would _
er the drill string each time a drill pipe was added, smal) holes were drilled .
3 to 1/8" diameter) at a 45 degree angle upwards from the outside of a special
"ar pipe coupling so that as air was being forced down the annulus of the two
-es, some of the air would pass through the smaller holes and return to the
~fa These couplings were spaced every 200 ft. During this process ground-
*s air lifted up the center pipe which helped unioad part of the water in
e 1 string so that the compressor did not have to overwork by building up
‘essure to unload the water in the entire drill string all at one time on deep
o5, When the holes reached -depths of 500 ft, the c¢lark booster compressor would
* activated which had the capacity of 1000 PSI. The maximum pressure used in an
A ft hole was 750 PSI. At the tricone rock bit the air groundwater rock chips
e combined with the exception of what air crossed over through the special
ercouplings. Most of the air went down to the bit and was deflected up the
‘*ter drill pipe. When the air overcame the hydrostatic pressure in the hole and
" string, it combined with the water/cuttings to make a slurry which moved at
% to 5000 ft per minute up the center pipe. The speed of tha slurry increased
't advanced up the pipe due to expansion of the air as it got closer to the
<"face, The groundwater which flowed toward the hole via fractures went down the
rulus between the pipe and wall rock and up the inner pipe. This flow of water
S'3ted in bringing all the drilled cuttings to the surface.

After the slurry of water and chips went through a specially designed
<18} it would pass into a 4" rubber hose-go through a pipe & inches in diameter
" %r to going into the deaerating cyclone. Even with this deacceleration, the
vy still hit the cyclone at about 1500 ft per minute.

S TR
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z The sample after going through the deaerating cyclone would drop through

$ 0 the splitter which was rotated at a constant speed of approximately 45 RPM ,
2 % 3n air motor. Although we had the capability of 1/8", 1/16" and 1/32" splits,

§ Y of our sampling was with the 1/8" split. Periodically we would catch the 7/8
itlit which was normally discarded and run an assay check against the 1/8 split

§ ‘r that same zone. ' : ‘

d The sample in situ drilling with a 5 inch diameter bit assuming a specific
§ Twity of 2.56 should weight 160 pounds per cubic foot. So the theoretical
g-imple weight was 215 pounds for a 10 ft drilled interval. Since we obtained

1 Ywles every 10 ft in addition to the chips, we also obtained on the average

§ out 3000 gallons of water. The split of the rock weighed 27 pounds and was

§ companied usually with 530 gallons of water. _

We originally started out collecting the samples in rubbish bins but too

g vy were required, so galvanized tanks were made up 7' 8-1/2" long - 4 ft wide -

- 2d 2' 7" high able to hold 580 U.S. gallons., Four tanks were made up and by

¥ *ding a length of 3" rubber pipe to the bottom of the splitter we were able to

§ “Hch all of the tanks. In most cases a 10 ft sample run (which took one half hour
§ 2 4ril1) could be caught in one tank. Thée. tanks were equipped with decanting

¥ ¥astic hoses so that after a floculating agent was added to the drill cuttings

§ “ter mixture and allowed to stand for 15 minutes to 30 minutes, all the material

% fﬂ selution would settle and clear water decanted off. Crews would then clean out
i ;he' tanks with plastic dust pans and finally a rubbish bin was placed under a drain
§ '*the bottom of the tank and with a hole of clean water spraying a fine mist we

§ *nld catch all the cuttings which were in a slurry of 15 to 20 gallons of water.

These samples were then taken up to the area of the drying ovens and put

3 iﬂo the filter pans where the vacuum pump pulled the excess moisture through the

$ "'lter paper: leaving the residue of drill cuttings on the paper. The filter paper
£ ™ cuttings which contained 12 percent moisture were placed in stainless steel

g s and into the ovens. Drying the sample usually took from 8 to 12 hours. After
£ Tring the sample was weighed and sent to the laboratory for analysis. A geolo-
" was operated to determine penetration rates and depths of hole as well as
peevie consumed in the various drilling operations. .

§ TNAMINATION

¥ Because of the weights of the sample varied at times for each interval .

3 *lled and visual contamination could be seen on occasions, it was believed that

§ - contamination was on the order of 1 to 5 percent. The contamination was

g Wought to be caused by chips spalling off the sides of the hole and being sucked up
*Rithe inner string. By utilizing larger diameter wear sleeves { in some cases

:ﬂ-!rances were up to 1/32" ) we could contain the contamination to less than
~weercent. To check where the contamination was coming from various tests were run:’

1) Blow tests whereby the drill pipe was raised off the bottom of the
hole and with the compressor running but with no pipe rotation, we
~collected the sample and ran it through the splitter.

2) Blow tests with the pipe rotating at the same speed used in drilling
and with the compressor operating, all the sample was again run through
the splitter. '

In both cases, fine particles were being picked up but had little or no
§ “voer values, ' o o

180085
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7 A ca]:per too1 was brought into gauge the hole after each size bit had

- been run from the bottom of ‘a particular bit size to surface. After this was done
; for the three size bits used in drilling a hole, an overlay of all three graphs

- obtained from the printed logs alerted us as to what zones were breaking down and

35 to whether there were . any copper vaiues in the zones wh1ch were erod1ng
CONCLUSIONS |

-~ The ent1re drill program turned out to be a succes¢ because of team effort
§ % contractor and Amax personnel, Work started June 5th 1977 and was completed

§ february 15th 1978. It was projected to get 180 ft per day and production was

$ 212 ft per day with our best day of 500 ft in a 24 hour period which included

igl’! 00 per ft. Not once were the crews stuck to the extent that drill pipe was
Forost down any hole. .

i Because on previous dr111 programs the diamond drills would non-core w1th
¥ roller bits to competent rock reverse circulation proved that the m1nera11zed
t Ione in Na1so1 East and 15 to 20 ft c¢loser to the surface.

; The results. obtained have 3ust1f1ed the start up of phase 11 wh1ch will

§ ‘2 253,460 ft drilling program using once again diamond drills, taking large
4wmeter cores for metallurgical testing as well as engineering and hydro]og1ca1
studies with 911 in drilling between previously drilled holes with a minor amount
0fexplorat1on ho1es. o : .

180086

| to what extent. We could also tell from assays obtatned from a particular section

' mving and setting up. Costs were anticipated at $20.57 where in actual cost” Were-
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