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1n troducnon

A feasibility study of lne possibiliiy of economically dredging the tin ore reserves

known os Monarch,Hasties, Endurance and Scotia has been completed.

This report contains comments on the preliminolY proposals p~t forward by the

retained consultants, Walsan Dredging, and also a complete appraisal of the Project

based on a dredge design by Watson Dredging in conjunction with B.M.I. staff.

The appraisal is based on exploration carried out to date and a 1974 tin price of

M$IIOO per picul. The following additional parometers have been used.

I. Tin price increasing simply at 5% p.o.

2. Capital costs increasing at 15% p.o.

3. Operating costs increasino at 10% p.a.

..
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4. A number of imponderables exist relating to the

use of cutter suction dredges which must be

answered prior to committol.

2 The reserves used in this study are in general

indicated only and additional testing is required to

confirm these indications.

Summary & Conclusions

1. The project shows a DCF of 28. 5% over a 9 year.

period, and a pay back period of 5.2 years.

3 It is considered probable that the reserves could

be confirmed.

5. It is recommended that the minimum of drilling only

initially be carried out to confirm the grades and

/ volumes so for indicated. Satisfactory results from

/ the prcliminory drilling should lead to a more

/ detai led testing program.
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ladder with which it was proposed to dredge the Monarch area.

The Ori,:inal Proposal

The origin,,! proposal uncler cover of their report doted 26.7.74 called

for a 450 t.p.h. plant fed by on equivalent sized dredge with a 36 ft.

water level.

1l
. On exhausting the MO'1arch reserves, Watson proposed modifying the '8'''-

dredge pontoon to accomodate a 46 ft. extension to the ladder enabling

the dredge to excava!,. the Endurance reserves at Cl depth of 58 ft. below

559005

\"/<I;"o"'s original proposal cov"red a <inole dredge opcrclli"n ant! offered

co~li"8 on th,ough;)uls of250, 350, alld 450 cu. ycis/hour.

criticisms offered.

3.1.

Examir\'Jtion of the drilling carrieo out at both Ih" Endurance ond Scotia

indicote a minimum overburden to wash ratio of 1:1. It was therefore a

IO£licul step to ask Watson's:

(0) ,to submit a further proposal using two dredges, one of which

would be stripping; and

(b) for reasons as oul'fined below under "The Original Proposal"

to modify the dredge to dig to a much greal'er depth.

The fincd proposal by Watson's was mode following discussions with B.M.I.

staff. All proposals have been examined and the following comments and

o
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The average depths of the Endurance ara in the order of 140 ft. and 110 ft.

to l'he West and East of Ihe fault respectively with frequent depths to

I~;O ft. and occasionally to 175 ft., and the whole reserve orea has an

average overburden/wash ratio in excess of 2:1 .

If the original Watson proposal is adopted it would be necessary for the

dredge to carry a face ab"ve water level in excess of 100 ft. Further, Ihe
, --

slacking of al'l trailing> by high pressure jetting Vlould be mandatory and

as adrnitted by Jack WCllSGil "tailing stacking accounls for about 25% of lhe

tol'o! horsepower i" usc". lie was rafel'rin,1 to drec'oe and treal'met',t plant.

In tha case of C1 450 cu. yrL/hr. plant this wO'Jld repre,ent about 500 h.p .

.. ~ • e , C:ont rd
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""/bior Criticcd Foci".· Influencing II", EconomiC'; of lhis Prated".

This proposal would eliminate the disadvantages mentioned above and also increase

the stability of the ground with water support and thus hopefully reduce the batter

angle nece5sary •

Far the, above reasons Watson's were asked to modify their proposal to a twin dredge

operation using deep diggers.

It is sugg~sl'ed that Watson's association with the beach sand mining indus~ry

prompted fheir original proposal. The beach sand operator works on reduced water

levels clue to:

(a) The difficulty in maintaining a high water level in previous sands.

(b) The undulclting nature of the dunes 1'0 be excavated.

In the case of our Tasmanian reserves these characteristics ar<~ not applicable.

Cord Ir/

"

examinations of wrfclce conditions at the Endurance and Scotia by B.M.I. stoff i~

Al'gust, 1974, indicate a high water table, thus the difFicully in main~aining a

reduced water level is also a possibility.

AC:dil;oncdly there appears 10 be, !.ome coubl regarding th" stability of the ScoHo /

and currying a + 100 ft. face would likely be don~Jerous and unacccplobic to the

Mines Oepartrnen~. (Monitering jhc foce down together will, high prcosurc toiling

slacking would make the operaling costs prohibitive).

Further the use of reduced water levels would make slimes in the dredge pond a

serious handicap, possibly calling for slimes pumping with consequent dam building.

An interim proposal was submitted by Watson's catling for the use of two identical

dredGing units operating on parallel planes)pne behind the olher, each alternatively

stripping and digging wash. This proPos)Jlstill retained the eurJiertailing 5tacking

arrangement. The disadvantages of th-f arranOE:.ment was pointed out to Woi'wn's as:
. . //;

1 . D' I. kid / '. I I' .,cr' 1• rOflpIrl9 uac t'e ra _",top,c<upwaSlwast,meeonsummganc ,~,

unproductive.

2. Some of our rese as (Scotia) are extremely narrow and operdting the dreds"

5~C by do€' VI 1I1d neccs5itatc l"he cxcavCli"ion of large volumes of oorrcn un.)(;n·.f'

3. Operatino C' fixed ladder length at hvo widely varying depih$ (01' st,ipping

. Interim Proposal3.2,

'<
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When exploilin9 reserves in excess of 120 ft. deep (130 ft. with lodder at

:,0
0

) il will be IIccessary to batler the s;df.·s of fhe dredge pond (unles> Ihe

gl'ound is soft) 10 minirni;e the vertical lift componenl' of the side linC's Oil

the dredge whon it is operating in the corner of the face.

Other th"n for possible problems as discussed under "Major Critical Factors

influencing the Economics of t'his Project" which are applicable to any of the

propo,ols this final proposal would eppear to offer the best method for exploiting

55900'/'

4. A layout b}' BMJ Drawing Office demon~IToted thut wjih very low ii~l lui ling

launders, and, while making adeguate provision for anole of ""'.;>,c und,

drec.lge/tailing clearance a maximum of 12% of:'..!.!... tailings would need

to be stacked. This situation was demonstrated with the dredge fy.)na of

ground surface level.

Detailed operal'ing costs have only been submitl'ed by Wotsons and estimated by

BMI staff for the larger capa'city units as the smaller unit has a relatively high

capitol cost/capacity ralio.

our reserves.

Comme'Iots on this final proposal are sub-headed below.

3.3.1. _Dredging Method

Operating one dredge behind the other is likely to present some operating

problems but it does enable narrow channels to be worked. These problems

are detailed below •

....~ .. ).. "I The stern dredge will generally need to operate without a headline and

If[;-.r-' effect a forward pull by crossing the sl"ern lines over the bow li"es. When

, working narrow channels it is probclble that a heacJline could be u"cd.

3.3. The F~~ctl Proposal

Twa final proposals from Watson's bosed an discussions wi th B. M.1. stoff have been I

submitted. In essence, the !wo proposals ore identical except for their capacities,

viz. 1000 cu. yds./hour and 600 cu. yds./hour.
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Provision should thus be provided for dewatering uncler the trc.mmcI.

Alternatively additional pri",(Jly jios would be useful. TI", prt-,s<:nl

caIJacil}' is exactly 500 cu. yJs./hour after a!lowing 10% t,r,mmel

ovel'S,ze and l!sinO a design fi~lur" of 16 ClI. yds./hour/jio .

Total external water 15000 g. p. m •
•

= 535 o. p.m./jig

plus say 100 g.p.m. hutch water = 635 g.p.rn./jig oiving a Po

water vdocity of 5.8 ft/sec/in depth,ideally this figure should

be no more than (aclual) 2 Ft/sec.

Little detuiled infonnation hos been submitted relating to the trealment

plant, Watsons are leaving detail unnl a decision to proceed is mode.

The following criticisms are levelled a~ the Watson proposal:

(a) Allowing 015% swe!l fodor for tailings, the proposed 60 h.

stacker pipe on an incline of 30
0

will only allow a maximum face

depth of 139 ft. to be dredged (this assuming the ladder at 500 i.e.,

130 fL below water level).

I~ should not be difficult to extend the stacking pipe to im?rove on

this, and some surplu;; horse power is available at the pump to cope

with some extra head but Ihis section of the design must be detailed

more thoroughly prior to commita!.

t No provision is made to recircula~e secondary jig tailings. Vvhether

this is required is,at this stage, conjecture; but some fine 5n0
2

is

reported at Endurance.

Allowing the following waier over the jigs:

ex dredge pump 12000 g.p.m.~
ex sparge 3000-----

Some C':lre will need 10 be exercised hy Ihe stern dredge in avoiding the

floating pipeline of the Forward dredge. This is particularly so in view of

the ladder sllppor~ ponl-oons. lt will be necessary Ihat lhe forward dredge

operates with particular altention to the position of the stern dredge, but

this should not presenl- too great a problem as the forward unit should be

capable of moving a greater volume of mato"ial per unit time than the tin

winning dredge and as I-he overburden/wash ratio invariably exceeds 1:1,

the stripping unit should be oble to 'lory ils pattern 10 suit Ihe other.

559008

(b)

(c)

3.3.2. The Treatment Plont
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Complete details of the dredging units proposed are nat available, but

basically the fwo units quoted have nominal digging depths of 90 ft. and

120 ft. respe::tively with their ladders at 45
0

• These proposed depths will

probably warrant adjustment prior to final design, pending more detailed

examination of the ore deposits.

In essence the units consist of a pontoon with ladder fitted with a submerged

hydraulically driven 24/20 gravel pump and a submerged hydraulic motor drivin i

the cutter head.

The ladder is supported by two out-rigger pontoons thus reducing tne size

of and stresses on the main pontoon and on the ladder.

It is also of interest to note that I.H.C. would advocate the use of a 500 h.p.

drive on the cutter head versus the 300 h. p. quoted by Watson's.

The above arrangement appears ideal and checks on the N. P. S. H. available

show this to be ampl e.

Tho economics and problems of these proposals must be investi[jotGd more fully

prior to finol design.

1000

digging 120 ft.

858

h.P. 90ft. at

756

500

24/20

24/20

le/20Kelly & Lewis

Some differences of opinion relating to pump size and required horsepower

to give the desired throput have been aired thus:

Pump Size

Warman

Watson's

The method of travc.rsing the dredge across the pond quoted by Watson IS calls

for the reeving of the bow lines through sheaves at the bottom of the ladder.

Thus in effect lhe ladder is pulled across the pond and the pontoon follows.

The advantages of this is reduced stresses an bath ladder and pontoon with a

subsequent reduction in ladder and pontoon size when compared with an

al ternative and usual method of winching thraugh sheaves on the pontoon.

The distinct disadvantage of reeving through the lower and of the ladder

can be demonstral"ed when the dredge o!,erotes on a reduced waler level Q"nd

a tendency to pull the cutter oul" of Ihe cut occurs, particularly when \!larking

in the corner af the cut.

I/·;;tf
I .....,.,.;,J

1":1~..
;.~~- ...~



4.1 Gravel Pump Life

4.2. Pump throughput

The percent solids by weight achieved through the dredge pump of a cutter/

suction unit varies widely depending upon the material being dredged. Figures

as high as 40-45% are regulorly (but not continuou,_ly) obtained by beach sand

operators dredging unconsolidated sands. Conversely figures as low as 15% are

not unusual when dredging clays, conglomerates or sandstones.

The pump selection is based an throughput, grain size and tolal head, with the

pipe lines (delivery and suction) designed to keep all solids in suspension. This

calls for a velocity in the order of 18 ft/sec. for a + 3 in. rnaterial.

. , ••••••..• ' •.••.•••• •. C:CJIlI"d

Discussions with dredge operators indicate that gravel pump life i .c. the wet

end cansisf'ing of door, casing and impellor can vary between 6 million cu. yds.

when pumping fine grained beach sands. to 600,000 cu. yds. when handling

coarse angular grovels.

A dredge pump of the size included in Watson's quote (24/20) costs $58,000

from Warman's. It is estimat-ed that $40,000 would be required to replace the

entire wet end. Accordingly provision has been mode within the budget to

replace those parts five times each yeor, on both pumps.

559010"

A critical feature in the overall pump installation is I-he location and diamefer

of the suction end. The cutter head creotes l-urbu!cnce and eddies favourable

to settling the heavies beyond the sphere of influence of the pump suction - this

phenomena would be amplified with increases in S.9' of the materioi to be

recovered. It is obviously of the utmost importance that all material enters the

suction pipe. In the case of heavy minerals these would tend 10 seHI" out- ["'_"-cr

than the gan;;;uc, therefore sufficient inlet velocity must be generated to creClte

a 'void' of SUFnCicflt magnitude to minimise the loss of parliclcs, behind the sucfion

end. Additional 'sweepin:J' of the horizon being dredged or bottom, waulel pick up

mOleria! m;~,,('d on the first I :"s but lhi~; is incHicicn:- and would r~cc throL;Shp:.JI.
[

There me two major uncalculable factor.; likely 10 have (J major effect on the

profitability of ihis project. These factors are:

1. The IHe of ihe gravel pump.

2. The actual throughput compared with the design throughput.

Major Crij-j enl rClclors influencing the Econcrnics of tltis Project__ _ ~__ R _

This section of the report explains the r~ults of investigations made by BMI staff

and the reason ing behind the figures relating to these fClders used in the budget.

4.
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Meml>o" of BM! staff visited I/\;"orol deposils No.3 dredginG unit· on N.

Stradbrokelsland where an 18/20 pump was handling an average of 1400

tonnes/hour of beach sand material using a 650 h.p. motor. This quantity

of solids in slurry represents 25% by weight, compared with a design figure

of 19% proposed by Watsons, for our applicalion.

4.3.1. The Material

4.3. The Cllfterhead

4.3.2. Relotionship Cutter head 10 Pump

O'I:':C riOClin lhis is an illcxuct scienco and CIr'SlPI)OI:'; tend
~. . .J

pump copoei t)' •

Obviously there musl' be SO"") relationship helween CUHN hC~ld cJe~i:J1l and

Conversely clay is not excavated so readi Iy and fa lis of clay would not

break up so easily and may be clog the cutter heac!.

p.1I in all therefore it is guessed that one adverse factor counteracts a

beneficial factar and cutters today are cc'?able of excavating most types

of matericds .

Designing a cutterhead to suit the excavation of a particular type of material I

is today the result of 0 number of years of trial and error. In th", case of a

gravel, sand, clay mixiure likely to be encountered in our leases, an

open basket type is likely to be recommended and experience has shown that

this type should be suitable •

A feature of the type of dredring proposed, is Ihat generally the cutter

excavates in one direction only and therefore in theory it should be capable

of excavating on the cutting pass sufficient material to satisfy the pump on

two passes i.e. ta and flO. It is probable that in effoct this does not occur

and that a higher throughput is achieved on the cutling pass.

Additionally, frequent slips and falls on the face would tend to increase

pulp density (and therefore throughput) and reduce the cutting required of

the cutter head.

Obviously the cutter head must be designed for:

1. To suit the material \'0 be excavated.

2. To complement I·he pump size which has been selected to give

the desired capacity.

3. To suit the depth (or anGie) at which dredging is required.
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4.3 ..3• .!:~9.?er A'~2~e or D('E~

Cutter hcud~ Cire de:sioned to operote: (It a pmticular ladder angle and

therefore Ihe cone angle, sweep, and tooth rake are designed for optimum

perforn"lance at a particular depth.

559012

Opinions tHe how criti col these design parameters are vary wide:ly between

the dredge operator who claims that litlle if any difference is noticeable in

performance (throughput) wil"h a ladder angle varying :: 7~0 from optimum,

to fhe cutter head designers who quote vast i ncrcases in performance by

allering the rake of~0 the cutter teeth by as liftle as 2
0

•

John Trump of 1. H. C. who has exiemive experience with dredgers of all

sizes reckons that any difference in performance wilh the ladder varying say

between 25
0

and 45
0

would be negligible.

~each sand miners invariably operate on a fixed water level and digging deplh I

with varying heights of face above water. This method enables the cutter hearl

to operate conlinuously at its designed angle.

The face is allowed to cove as the cutter head undercuts at maxirr:lIm depth.

In the case of our Tasmanian operations this method "of operation is not

practicable because of reasons as outlined under "Comments on Watson

Dredging Proposals" and also not possible due to the widely varying depths

to bedrock whi ch waul d be encountered over short distances.

At this iuncl"ure it is not known whether we will be able to operate at a fixed

depth for stripping or whether benching will be necessary. (This would need

to be experimented with). In any event operating ci" a fixed depth (ladder

angle) whilst digging wash will not be possible.

There are three ways to overcome the possible ladde,' angle problem. Nomely
... . ."..

(0) Overdesign on the cutter head and the pump and 'adjust' throughput

by pulling the dredge in or out of the cut. Watson's have certainly

done this with the pump.

(b) Change cutter heads to suit varying depths. Operators estimate 30 min I

for each change but Ihose consulted are only hauling the ladder up frC'~ I

about 35 ft.

(c) Use an articulated cutter hend. Such a unit has been designed by a

U.S.A. COn1j")ony bur how effective this is is not bown.
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1125

1127

660
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Content
5n tonnes

0'/2

7.64

3.2b

3.68

3.54

Grode
oz. Sn/cu.yd.

4.16

Ba tter

0
0

22~o~

,

4792744

Wash

3049233

3245520

3266390

5,257,039
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R,,-serves have been estimoted from all available drilling data.

Only on I'he NonClrch and on sections of Scalia can reserve5 be clossed

as 'measured'. A considerable amount of additional drilling is required

to confirm the to!al reserves indicated below. The proposed drilling should

0150 confirm the degree of accuracy of earlier work.

In general a whole of hole grade of 2 oz. 5n0
2

1 cu. yd. and an horizon

grade of 1.5 oz. 5n0
2

/ cu. /yd. have been used as cut off grade but some

"oriance has taken place to ensure a dredgeable reserve outline.

The only positive example of recovies is available at Ihe Monarch where

drilling indica~ed a grade of 5.37 oz. 5"02 per cu. yd • .versus a recovery

of 7.32 oz. 5n0
2

per cu. yd.

With insufficient data relating ~o ground stabil ity and the nature of the ground

to be (lug, an 85% tin ore recovery has been assumed and the botter angles 05

indicated below used in the exercise.

It should be no~ed that drilling on these areas has been carries out by a number

of parlies using both percussion and auger drills.

recovery •

It should be noted that isolated patches inaccessible to the proposed dredges do

exi st with in our Icases it is recommended that these odd itiona I reserves be checker!, i

and, if warranted a mobile treatment plant constructed to effect efficient

To!al reserves of this type Cire estimated to contain in excess of 100 tonnes tin.

5.1.1. Generol

5.1. ResclVes

5.1.2. Volume:;/Grodes

Monarch-----
Total O'burden

47927L!4

Hasties-----
3049233

Endurance------
/0,731,701 7,536, /91

1/,23(, ,676 7,970,28q

Sco tit)-_._---
21,307,957 16,050,9Ig

5.

1"·"-1.'.' .
. ~,-::

1~1
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Mon!h

1-4 (thro')

5-6 "

Dredge BUilding & Site Preparation

Hal f Production in fv10narch

"

Exploration and Investigation

Reappraisal of Proj cct

Decisi on to Procced

Full Production "

Transfer 'to Hasties

Operating in Hasties,

Transfer to Endurance

Operating in Endurance

Transfer to Scotia

Operating in Scotia

"

"

"

"
"

7-9

10-21

22-23

24-38

39-40

41-50

51-52

53-71

72-74

75-109

5.2.
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Iv'dhod of Opc';(jtions

Generol

II' is proposed thot the reserves be exploited in Ihe following sequence:

Monarch

Hasties

Endurance

Scotia

A continuous ore body outline to facililate dredging has been plott'ed for eoch'

area. This has made it necessary to include a proportion of below grade ground

(r>articularly in the Monarch to ensure continuity of operations)., ' ,

The Monorch Clnd Ha:lties areas will be exploited consecutively using one dredge

only, with a digging depth of about 30 ft. All excavated material will pass through

the treatment plant at a rate of 500 cu.yds./hr.

Operations will take place on a 7 day 24 hours per week basis anda 600 hour monl'h

has been used in the study.

Exploitation of the total Monarch and Hastles reserves w ill toke 24 months, shortly

after which the dredge and treatment plant will be at the Western end of the

Endurance leases where the second dredge will be constructed end ready to commence

operations wilh the exisl'ing unit.

It is assumed at this stage thai' it is possible to dredge, albeit barren ground, between

the Monarch and Hasties and between Ihe Hasties and Endurance, thL's avoiding

a costly rebuilding program.

On exhallsting,the Endurance reserves the dredges and treatment plant will be

dismantled and re-erected on the Scotia lease.

5.3.2. The Dredges

The varying overburden/wash ratio precludes the use of a stripping dre~gc

with a much greater capacity than the ITcating dredge, and as it is necessor

that both dredges operate 01' a fixed distance apart it was decided to bose

this exercise on twin dredge unils with different rnaximum digging depths.

It is expected however, that the sl'ripping unit will be able to strip more

ground them the Ireal'ing unit,

5.3.3. The Trf.,otment PICint

Ti,e trealrnent plant will be designed to trear SOD cu.yds./hour of f"ed

from the reer mosl dredge. Fe~d will be discharged into a trommel wiih

fanvClId dischr"g" of oversize, thus affecling C! barrier 10 hold back lulling'

Primm}' jigs will be' gravir)' fed and all pg toilings will be disch"riJcd by

oroviiy viC! chulc', ';/N the sl'Nn of the planl.

r .I'l
••• , ••• • • • • • • • • • • •• .....Ofl, '-



5.4. The Mining Areas
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It is propasecl that dredging will commence ot the north west end of this oreo ond

finish at the end towards the Haies area. Woter supply will originate from the

main dam and be gravity fed 10 the intermediate dam from where it will be pumped

to the lower regulating darn. The existing 10/8 pump will be used.

column -frorn the strippinf) dredge and be filled at the slum will. an on,glecl__ '

dischurge pipe to effectiv&ly dispose of stripped overburden beyond Ihe sphere of

the operation.

1,-, Cldclition 10 its trealing function lhis pim>!- will also sUfJporl the f1ol1l'ing discharge

In the unlikely event .thal- this water supply dries up, provision is made to pump

from the Blue I.ake via the Endurance to the Monarch.

On exhausting the Monarch reserves the dredge will leave via the southern end and

dig a channel (along the trace shown on mop No.1 appended), into the northern

end of the Hasties deposit.

roule~

Costing of this exercise is based on a visual survey only but- providon is made within

the budget to corry out stadia survey work and ground probing to confirm the proposed

WClter for operuiions willbo supplied from the Endurance Blue I.ake vicr the

cxisHn9 pump Clnd drainage channel.

Costs are bosed on digging Cl chonnel 100 fL x 12 ft X 1.8 miles plus additional

'overburden' removal between Bonser and Little Boobya/la Creeks. The total

quantity of ground to be dredged in this exercise is 430,000 cu. yds. and is

expected to ttlke ? months. In oddition it will be necessary to build one dam

to elevate Ihe dredge from the Monarch to a point from which 1-0 gain access 1-0

Bonser Creek. This dam can be filled from the existing Monarch wuler supply.

l It is expected thot (pending resul ts of ground probing) the dredge will be cupable

\ of lowering itself into Bonser Creek but this exercise will require careful planning.

For the purpose of this-study, ground bel ween Ihe Monarch and Hooties is

considered barren of tin. However, the possibility of additional lin bearing ground

in no"ser Creck is considered reClI and provido" is mClde within the budget 10 test

this tl,eolY.

5.3.3. Tho Trecdmcill rlu!lt(Conl'd)

5.4.1. The Monarch Area

5.4.2. The Hasties

- \
v>-~ .
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The Enc!ul'cmce

On cxhuusling the Hasties reserves the clredge will c1ig itself a cllClnnel

into the Endurance deposit. Twe rou~es arc (lvai lob!e:

(a) By return,n,; through the Hasties tailings and turning enst along the

base of south Mounl' Cameron.

(b) Dredging directly from the soulhern end of the Hast:1es and entering

the Endurance via the high wound between the two valleys.

For this excrcisc case (0) is token as being the more probable.

Costs of transferring between the Hasties and Endurance are based on

digging a channel 100 ft x 12 ft x I. 8 miles giving a tolal e"cavation of 41\2, oorl

cu. yds. In addition it will be necessary to build three darns to elevate the

dredge from the Little Boobyalla River to the Endurance reserve. These dams

can be filled from the Blue Lake. Transferring from the Hasties to the

Endurance is expected 1'0 take six weeks.

It is proposed that the second dredge be constructed at the Western end of the

Endurance and its launching be timed to coincidc with the arrival of the first

d;edge. At this point it will be necessary to extend ihe ladder on the first

dredge to enable it to dig to 90 ft. The second dredge will be constructed

capable of digging to 120 ft. (45
0

ladder angle).

Dredging thc Western end of the Endurance will necessitate operating on

reduced water levels, possibly to - 40 ft.

At this point a temporary stacker will be installed in the jig failing system to

ensu~~ adC<:iuate toiling clearance for the treatment plant.

, Watcr supply for operating the Western end of the Endura"ce will be pumped

from the Blue Lake info the existing channel.

Rainfall chclfts and local knowledge indicate that sufficient local run-off

should be obtained to maintain adequate water levels in the Blue Lake. In

the event that wator levels ca"not be maintained an existing 12/10 pump CO"

be installed on the Ringarooma River.

To the east of the fault the depth to bedrock becomes shallower and if

desirabl e the dredge ladder (s) can be shortened at this point. For this section

of the opci"Cltion water can be fed by gravity from the Dlue Loke as long as

levels ure mainl'ained.

Reference has been marie in a number of Endurance Minin[1 Cempany rep:HI's

(ref. onneal report of 30.6.67) to "boulders and hard gfC'nite b~tlom". As

such COi1\::itions ore lik ty 10 hove adverse effects on recovery 1he::ie rvp:.Hi=.

mu:;t be r..hecked.

• ~ . . . • • . • . • . . • . . . .. (~r)I.II(l



In frastrl'cture

5.5.4. Tran5port

Provision is made wll!)in tho budget for Ihe purchase of a tractor/trailer to

transport ore from the mine (pump-off facility on d,e plant), in secure drums 10 th" I

lin shod, ai,e! ol~o 10 I-wn,,! _)rt bogged concentrale from Ihe lin shed to the rail

sidino Of Herrid~.

559018
----------- ----------

Most of the bores in the Scotia bottomed on slate and 0 number on hard slate.

It is of the utmost importance that the 'dredgability' of this oottom be determineci

during the exploration/investigation period proposed.

The Scolia

It is proposed that this deposit is worked in a direction from north to south.

This will take advantage of the natural surface slope and allow water from the

Mines Department water race to be chClnnelled directly into the dredge pond

via the face.

Existing workshop cquipmenj- has been exlcnded to provide such a facility.

Mr.
Discussions with the Mines Department (Johnson) in Hobart indicate that 6000

9.p.m. of make up water can be made available to us from the existing races

between the Scotia and the Ringarooma River.

On exhausting Ihe Endurance reser"es tho dree/ges and traatO'"n! pion! ' . I.e I
. .It (J t.J v

dismantled and wilh sito of[jco" etc. relocated at the Scotia. /\ s~~, of

$250,000 is allowed for ~his and relocating is expeded to be comploted within I

three man ths.

Office/Store Complex

It is proposed that the offices etc. consisting of Mine Office, ablutions,

workshop, tin shed and store be relocated with the dredges. This proposal

would entoil only one move as initiolly this complex would be sited atthe

Endurance during mining of the Monarch, Hast.i.es and Endurance reserves.

The complex would be relocated at the Scotia when the Endurance reserves

are exhausted.

••.• I. • •••• • ('r·,nl '<.1

Store

It is proposed that the c. g. i. shed currentl)' en the Ringarooma river be used

as the mine store. Provision is made within the budget for the purchase of

additional racking.

~orkshoe.

It is considered that a workshop with sufficient facilities to ensure continuity of

_operations should be provided.

5.4.4.

5.5.1.

5.5.2.

5.5.3.

5.5.

_ ·'t~·"l

1-.;1

-_ '_....~J~
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5.5.4. Trampa!.!, (Cont'd)

An addilional provi,ion of $50,000 is mode for Ihe purcha$e of a fl.E.

Dynohoe suitable for dioging "hannels, moving anchors and assisting in

change of culter heods and dredge pump ports,

Ore transport is effected from Herrick to Launcestan by roil.

5.5.5. Power Supply

22 k. v. power is available at all sites. It is necessary that we provide

a 22/3.3 kv transformer and suitable circuit breaker and a provision of

$60,000 for this has been allowed.

Two tariffs are available from the H.LC. and initial calculations show that

\'ariff 87 based on moximum demand only is the more favourable. This is

particularly so with a continuous operation. Using this tariff however, it
•

will be necessary to provide adequate protection against overload.

5:5.6. Tin Shed

In the absence of $uffident information relating to. Sn0
2

and associated

heavies it has been assumed that classifying and tabling will produce a

marketable head product.

Provision is mode in the budget for a building measuring 60 ft x 40 ft

containing; wet area, dry area, secure store and a laboratory.

A flow sheet appears below.

II is expected that the tin shed together with other site offices will be

located convenient to the mine water supply race in which a sump will be

constructed.

Flow Sheet follows:

••.••••.•• Cont'd
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TIN mum DESIGN

, ,.,

Assume average grade of treated ground as 50z Snoz/cu/yd.

assay
bag
weigl!

On 8 hour/day ope,ration '" 1~ tonne/hour

Weight of snO/24 day to tin shed

drier

classifier

dunlP

tonne capacity

tonne/hour

10

l!j

tables"-- '---- _

r 1
middling to head to
drain pad drain pad

Feeder

I

Say 10 tonnes/day

in concentrate from dredge then conc.
6376
0.3 = 21,253 1bs.

simp
Vib:t'ating

constant flow sump

I
1 in Linatex pump

I
3 compartment hydraulic

I
3 x Wilfey,
Tail sump

I
1 in Lina te};

t"'-'''-~-.......

\'7at.er
>

Hater -...
'l

\1"'. ter

Hater

= 1000 x 24 x 0.85 x 5 - 6376 1bs/day

, Assume 30'" 8n02
to be treated =

II
Ii. I-
IJ
I
.;""t

I-
I...
I
"-J-
I-
I
'-I...
I
•

I
-
I
-
I-I
-
I
I
-
I
I



Exploration and Investigotion

Tin arc sales will be made 01 Launcesl'on on rail fa A.T. S. The n~tt

Orc Sa les

3400 ft •

.....• ;, ;, Con~'(l

559021

income fiaur~ used in the cosh flow reflects loss~s in revenue due to

smelters charges and profit and lTansport costs incurred by A.T .,S. from

Lounceston 1'0 their Sydney sm(.;ll·cr. ($70.00 per lonne concentrate).

Premnblv

A considerable amount oJ exploral'ion work is required prior to a decision

being made to proceed.

It is expected fhat this program and a reappraisal of the budget would take

six months.

Endurance

Objectives

The program has been designed to:

(a) Confirm as necessary earlier drill results.

(b) Infill drill as required to obtain 'measured' reserves.

(c) Seek extensions to existing ore bodies. This is particularly important

b betwe.en Monarch-Hasties and Hast;;ies- Endurance.

(d) Check on ground stability, wash size analysis and ground tenacity, the

noture of bedrock and the presence of boulders.

(e) Determine grain size of Sn0
2

and associated heavies.

(I) Selecting a suitclble dredge course between the reserves.

Dri ~ing

It is proposed that the drilling be supervised by an 'outsider' i. e. not a

local. It is further suggested that one of P.T. Kobo Tin's dressers be located

on site to dress all dri II samples ond trai n or,e or two locals in the art of tin

dressing. Provision is made wil hin the budget for this proposal.

A program to adequately cover this work is detailed below and included

in the budget at a total cost of $115,000.

Minimum additional drilling required to:

(a) confirm ~xistil1g results

(b) infill

(c) check for western extension

34 ho les x 100 ft

5.5.7.

5.6.1.

5.6.2.

5.6.3.

A.

5.6.



Minimum ndditional drilling required to confiml existing resulls.

559022
..

1375 fl.

= 9000 ft.100 holes x 90 ft.

Scotia

Minimum additional drilling required

(a) confirm existin!'l results

(b) infill

(c) seek extensions

Costeans

It is proposed that three costeans be cut across the Scotia lead and one

across fhe Endurance.

Allow for use of auger 100 holes x 20 ft.

deep at 100 ft/rlay _. 10 days

55 hofes x 25 ft.

Probing

Monarch to Hasties

Hasties to Endurance

DriHin§.!_ (Conl'd)

Hasties

D.

5.6.4.

B.

5.6.3.

c.
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S.7 .

COST SUlv\!,,',ARY

(as at October, 1974)

Exploration and Investigal'ion , •... ,.'.'........................... 115,000

Capitol (total) .0 ............•... IO' •••••••••••••••••••• '. ,'.. •••••• 2,542/ 130

Establishment at Monarch '......... 16/600
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Operating in Monarch &Basties (1 dredge) ..•.•.••••••••••• •..••• 1,181,660 p.o

* Transfer & establishment at Hastie"!, _ 20,700

* Transfer and establishment at Endurance........................... 73,000

Operal"ihg in Endurance •.•. 00 ••••••••••••••••• 0... •••••••••••••• 1,609/6~4 p.o.

Transfer and establ ishment 0 t Scotia. .. • . • • • • • . . . . • • . • • . • . • • • • • • . • • 289,600

Operating in Scotia.................................................. 1,609,624 p.o.

* Does not include operating costs during the
transfer period .

•
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Copi h~.l::['cl':~~_~~":'

Copilol expendilure for the whole project and the write--orF period, eHe shown

on the fallowin9 sched,)les.

VIrile off of the dredging unils Inke<place over c ten year period osil is

expected that- these items would have some commercial use beyond mining our

reserves.

The treatment plant due to its very limited potential is wrilten off over the life

of tho reserves.

Except for ITansport items, it is expected that all other capital expenditure items

will have some residual value on exhausting the reserves. These items are then

written off over a ten year period.

In the event that sufficient off-shore reserves are proven by P.T. Kobo Tin in

Indonesia to warrant dredging then the possibility of selling the units to P. T.

Kobo on completion of the Tasmonian proieet should not be overlooked.

Designing the dredges and plant suitabl e for an off-shore operation has been

tentatively discussed with Watsons.

It should be noted that it is probable that the dredge builder would be entid ed

to a shipbuilding subsidy of 25% on the two dredging units. Watson's have stated

that this benefit would be passed on to us. Thus reducing the capited outlay by

$148,175 in year 2 and: by a Further $207,300 in year 4. This probable benefit

h.:ls nat been considered in the Cash Flow.



CAPITAL CO STS

Ablution block and crib room .

Tractor and Trailer •........•.•.•.•......•.•.•..•

J;

4,000

3,000 *

6,000

2,660 *

1,600

2,000

7,480

6,000 *

6,200 *

6,200 *

37,490

50,000

60,000

47,200

11,000

55907:5

2,066,400

$2,311,030

231,100

12;542,130:

••••••••••••• 0.•Laboratory and equipment "' allow

Replace Manager's car .•.......•.........•....•.

Transformer and switchgear (22/3.3 Kva) ....•..•...

Store and racking (use existing portable unit) .

Rep!oce existing land rover - exploration .•.•...•..

Tin shed and equipment ..•..•.•.•..•.......••....

WOi'bhop and equipment •...........•............

Dredge and Treatment Plant ........•....•.•.......

Utility Crane/ .•......•...•......... ' .

Office and furnishings ..................•.•.•....

Replace 1 tonne utility - workshop ........•.......

Roploce 1 tonne utility - Production Sup.

Workboats (2) - sampans ........•..•.......•..•••

: oyota flat-top - workshop ....•.•..•••.......•.••

* Replace every 3 years

Allow sundries 10%

/~.
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O. (00;101 [,;ncnditure - Write-·off Schedule_ ...:-1. _._•.•....:..:1:. . • ..__ .. _

--

I 'J"-~'.. :

="~" ... j.s.'

1-:"'1·',- .' .. ;'
l,.\ ..........~

Item Period ~t1~'-':':' L~~args.. Residual Value
---_.- ----_.- .-. --~----

Dredge 1 + cable and pipe 10 years 66,770 133,540

Dredge 2 + cable and pipe 10 years 92,930 3/1,720

Treatment Plant 8 years 95,700 Nil

Util ity Crane 10 years 5,000 10,000

Office/Furniture 10 years 748 1,496

Workshop and equipment 10 years 3,749 7,498

Laboratory and equipment 1°years 600 1,200

Store " " 1°years 400 800

Transformcr/sw i tchgear 1°years 6,000 12,000

Mobile Transport 3 years 8,023 Nil

C. Transfer & Establishment Costs Amortised As:

Monarch )
Hasties)

Endurance

Scotia

2 years

2 years

3 years

@

@

@

$18,650p.a.

$36,500 p.o.

$83,300 p.o.
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5.7.2

A.

B.

C.

[s:Qbli~hmentCosts

(to be amortised)

Monarch

Access Rood

H. T. power line + connection (2 miles)

Consfruct initial dredge pond

Insta II woter supply pump and
pipe 10/12 K. L. allow

ReconMruct water race

Connect domestic water (tonk and sump)

Connect L. T. power

Connect telex

Connect telephone

Loco te offi ce )

" tin shed
)
) included in

" workshop ) capital costs

" store
)
)

" Ablutions )

Site preparation

Hasties

Access Road - incl. with Monarch

H.T. power line connection (2 miles)

Endurance

Access Rood - in can junction wi th Monarch

H. T. power line connection (8Miles)

Construct initial dredge pond

Relocate water supply pump & pipe

Dig water supply race (8500 ft)

--_•.._ ....

559027

1,500

8,700

3,500

1,500

400

200

200

300

300

500

$16,600

8,700

8,700

3,500

14,000

800
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D. SCOtiCl

559028

#, I

" telephone

Locate office

Connect domestic water (tank e, sump)

Site preparation

Dismantle & Relocate Dredge

2,800

17,-100

3,500

.3,000

200

300

300

400

5,500

2,400

3,-100

400

500

250,000

$290,100

telex

Ablutions

tin shed

workshop

Store

"

"
"

"

"

Access road and bridge

H, T, power line connection (4 miles)

Construct initial dredge pond

Dig new and recoClstruct old water
race (19, 000 ft)

I e~?j .
_ k";.:.A
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(estimated (01" 1974 costs)

559029
.+,

3,000

6,000

2,000

5,500

41,000

26,700

10,800

27,100

17,000

467,711

200,000

797,753

5,000

$1,609,624

2,000

5,000

6,000

3,000

5,500

27,000

27,100

17,622

43,200

17,000

492,553

120,000

415,685

$1,181,660

MonorchjHasties Endurance/Scotia

Ore freight costs estimated at $9. OO/tonne
Herrick - Launceston not included i:J above.

Le ase Renewa Is •............

Power .............•......•

R & M ..

Laboratory Costs .......•....

Dams and Orains .

Fuel, Oils, Greases .

Transport .

Salaries and Wages ........•.

Pre-stripping .

1nsurance .•......••........

Service Road Construction/
Maintenance .

Note:

Office Supplies/Communications

Sydney Administration ......•

~, ~ ".
'-"\,
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559030
5 .7.4 .S~:c!ff:!!'-~L

{, 10t,,1 on ,ite stoff of 55 has been lorovided for at the

following rates:

No. Per Annum Per Week------

Mine Manager 15,000

Deputy" " /Prad .Sup. 11 ,000

Accountant 175

Typist/Clerk 2 92 x 2 184

Storekeeper/Clerk 127

Stores Hand 100

Drill Sup ./Surveyor 8,000

Drillers 2 105 x 2 210

Sample Washer 1 105

Lab. Technician 140

Tin Shed Operators 2 110x2- 220

Electricians 2 110 x 2 220

Fifler/Turner/We Ider 4 115x4 460

A asst. 3 91 x 3 273

Carpenler 110

Truck/Troctor/Driver 105

Fiold Labour 3 100 x 3 300

Total Day Workers 28

Dredge Operators 6 6 x 120 720

Drcd[Je Hand 6 6 x 110 660

Leading Hand 3 3 x 118 354

Plant Operators 9 9 x 110 990

Floats 3 3 x 110 330

Total Shift Workers 27

TOTALS 55 34,000 5,783

Toiol Salaries/Wages per' annum $334,716

HoI, Pay/S ick Pay etc. at 251> 83,679

oV~'rtill1c at 201> of operotiv,~s only 49,316
Total scdaric'/wCI[!es S467~7jf'

:=:::-..=::.==:;..-;:;.::;

I'-Jole: Roduce (':'5Is p.o. for Monarch (1 dr,~dge) opcral'ion by
3 dr(:dge ojJel atol'~ Clnd .1 drcdnQ h{'1i1ds T I ('. ,." 0"6oto. p.o . ...' ..1':"1 "-••

S<1Inl'ies!V'/CI30.S (,n'_: {!r;'\~~JC opcrnliorl $J1.15,6B5 p.(I.
-,

41



5.7.5 Dredoo l",·"fcr (0'1; (10 be omOI jj,C'c1)
--.~----~._----_._-~--

A. Monarch to Hasties

(480,000 cu.yds. allowing 2 months)

DrcJ!]c operal ing

Earthworks

Water supply

B. Hasties to Endurance

(422,000 cu.yds. allowing 6 weeks)

Dredge operating

Earthworks

Woter supply

C. Endurance to Scotia

Est imal-e based on M. D. transfer

of similar sized unit to

North Stradbrokc Island

Note: Transfer costs to be charged and amortised

over life of respective reserves.

559031

196,943

\1 ,250

750

$208,943

136,345

45,000

1,000

$182,345

$250,000
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Drilling:

(0) Counter Flush 13775 n. @ $3 .75/ft

mobii i,ution

Sample preparation)

analysis and assa'y )

Air fares tin dresser

Wages/allowances tin dresser'
(3 months)

Auger drill ing (probing) $2.00/fl

Surve,/Mapping allow

Geological supervision

Costeans
4 off at $7,000 each

Reappraisal of Pro iect

Fares/Expenses ex Sydney x 2

Add cont.ingencies - say

559032

51,656

5,500

1,500

650

900

4,000

3,000

5,000

28,000

4,600

400

$105,206

$115,000

. ,
\ I
\ I
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343.3

3152.8

2162.5

3865.0

4201.9

4363.5

376.4

3414.5

$ AT 25%

60

360

563

471

565

565

47

519

501

AT 85'%
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TON:NES SN I

?RODVCTION SCHEDULE AND INCOV£

-
I I VOLU1'./I..E l>SERAGE I

I
TONNES

VALUEMINED GRADE SN $/TONNESN
COl-·~'S~7 YEAR I LOCATION 0005 loz/cu.yd. TOTAL

I I

mort.'ll
I I?i::-st 2 t':1onths 5010 prod .'-,- 1 2
I y '.• 600 4.16 71 5721"onarcn

3 " 3600 I 4.16 424 6007

4

I
" 600 4.16 71 6293

2 ;":;or..ths non prod. trans to Hast", 4 Hasties 2400 7.64 519 6293

5 " 600 7.64 130 6579

2 ~onths transfer to End. I 5 Endurance 4800 3.54 I 481 6579

dreCig·e It~:;-o operation I-= =-;:. :-::.~~ -:00 SCQtia month 12. 6 I " I 3.54 662 6865

t.en months only". 7 Scotia I 3.26 554 7151

8 " 3.26 665 7437

9 " 3.26 665 7723
,.,~ Clo month operating only I 10 " 3.26 55 8009........ ~~

I

NOTE: 1. Tin price initially taken as M$llOO/picul = A$5721/tonne

and escalating at 510 p.a. simply.

2. Actual production calculated at 85% recovery.
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