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1.0 SUMMARY AND CONCLUSIONS

1.

Tﬁis indicative study of the Beaconsfield project shows that
development of the mine would be uneconomic at the base case
gold price of $A400.00 and the currently estimated ore
reserves. Sensitivity studies reveal that a real metal
price increase of greater than 25% above the base case would
be required to achieve an 8% real DCF yield. Therefore,
gold, the major metal produced in dollar terms, must
increase in price from $4400.00 to above $A500.00. It is
thought likely, however, that the risks involved with this
project would require a DCF yield significantly higher than
8% real,

Two major project development cases were examined. They
were:-
Case 1 - Sequential development with a preproduction time of
about 8 years and the major elements being:-
Minimal additional surface diamond drilling
Dewater Hart Shaft
Underground development and diamond drilling
Sink new production shaft
Production
Case 2 - Parallel development to reduce preproduction time
to about 6 years with the following major steps:-
Significant additional surface diamond drilling
Dewater Hart Shaft and sink production shaft in
parallel

Production

Listed below are the major assumptions and results of the
study.
Metal Prices - Gold SA  400/oz
-  Silver S$A 10/oz
~  Copper $A2,000/tonne
Estimate In-Situ Ore Reserves
- 1.0 x 10% tonnes at 24g/t Au
4g/t Ag
1Z Cu
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Annual Ore Production

~ 75,000 tonnes including 20% mining dilution

Annual Metal Produced at Full Production and Overall Recavery

-  Gold 43,794 o=z - 90.8%

- Silver 6,371 oz - 79.2%

-  Copper 531 tonnes - 85.0%
— T 1 ! ! 1
[ | i TOTAL | D.C.F. | N.P.V. |
, STUDY | oP. COST'CAPITAL[ YIELD |@ 8% REALI
] |($/02 Au)}(sx106)|(z REAL)| ($x106) |
'u % i +- % —
| case 1 | | K \ I
l | I l l |
] Base | 261.13 | 65.9 | 1.0 | (21.9) |
| Metal Prices + 252 261.13 | 65,9} 7.5 | (2.0) |
| Metal Prices + 50% 261.13 ‘ 65.9 ‘ 12.2 ‘ 18.2 |
| Capital - 20% 261.13 ‘ 52.7 ‘ 3.0 | (13.9) |
| operating Cost - 20% 208.90 | 65.9 | 4.7 | (1.3) l
| Mecal Grades + 25% 208.90 | 5.9} 7.4 | (2.6 |
| Metal Prices + 25% ) \ ‘ i \
| capital - 20% )| 208.90 ‘ 52.7 1 1 | 7.1 |
, Operating Cost - 20% )l l l l l
l | | | | |
| cast 2 \ l | l |
| | \ | \ i
| Base l 261.13 ‘ 65.0 [ 1.6 | (20.4) ‘
' I I T
I I ! |
4. The major reasons for the project being uneconomic are:~

(a) High preproduction capital costs over an 8 year lead
time (6 years in Case 2) and high ongoing capital
costs due toj ’

~ dewatering and rehabilitation of old workings
- sinking, equipping and later deepening of a new
production shaft

- major pumping installation for ongoing dewatering
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- preproduction development

- 450 metres depth from the surface to mineable ore
- only 2,500 tonnes of ore per vertical metre

- ore treatment plant is complex and includes

roasting.

(b) HMigh mine operating costs due to;
- labour intensive '"small scale" non-mechanical
stoping and development
- high underground development costs per tonne due
to low tonnes per vertical metre
- high power and other costs associated with a very

wet mine.

It must be stressed that major risks are assoclated with the
development of this mine. If problems do occur then costs
could be significantly greater or returns significantly less

than those predicted in the study.
Major areas of risk are:-

(a) The long lead time from initial capital expenditure to
gold production - about 8 years in Case 1 or 6 years in

Case 2,

(b) The ore grades in diamond dyill intersectioms vary
greatly. A gold grade of 24 g/t has been assumed for
this study as this is about the historic averagé.
However, additional drilling prior to a full

committment to the project should reduce this risk.

(c) The depth of mining operations and the associated
problems of shafts, services, ground conditions, etc.
The reef has been stoped oﬁt, prior to 1915, to a depth
of about 450 metres. The mining operations proposed in

this study are from this depth to about 850 metres.
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The cost and timing for dewatering and rehabilitation
of the existing Hart Shaft is very difficult to
predict, Estimates for this task can only be regarded

as a guess,

The potential water inflow rates below existing
workings are unknown. The actual rate of inflow to
previous workings has been assumed to continue.
Dewatering at assumed rates is already a major cost,

particularly due to the power consumed.

The sinking of the new production shaft could be
greatly affected by water inflow and/or ground

conditions.

Diamond core drilling has shown poor ground conditious
in the immediate hanging wall of the reef. Ground
problems could significantly increase stoping costs and

ore dilution,
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2.0 RECOMMENDATIONS

1.

--,--n—--'----—-ol

The course of action to be followed depends largely on gold

price predictions and the required rate of return.

It is, however, clear that if one accepts the assumptions in
this study, then a gold price in excess of $A500.00 is

required to justify continued participation in this project,.

A detailed assessment of the ore reserve potential is
required. Any reduction in the assumed in-situ gold grade
of 24 g/t or in the current tonnage of 2,500 tonunes per
vertical metre will increase the gold price required to
develop the project. (Conversely, 1f the grade or tonnes can
be increased, then the project will become relatively more

attractive.

It should be noted that, at present, there are some large
undrilled areas within the section of reef proposed to be
mined in this study, that is between 450 metres and 850

metres depth.

A significant reduction in the mine development time prior
to commencement of production, would have a positive effect
on the project D.C.F. yield. This could be achieved in

either of two ways:—

(a) By relying on the existing Hart Shaft as the main mine
access and hoisting shaft and, therefore, avoiding the
time and cost of sinking a new production shaft. This
would, however, involve costs of sinking-on this shaft,
providing a ventilation rise and second egress and loss
of some ore in a shaft pillar. Also from an
environmental point of view the collar location of this

shaft has significant problems.

It i3 generally agreed that this option is no longer
appropriate although this has been the technique

proposed in previous studies.
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(b}

By adopting a more rapid shaft sinking program or
sinking technique for the production shaft, The
technique currently proposed is the conventional drill,
blast, muck and line system on a six day a week basis.
Shaft drilling or boring techniques may reduce .-
development time but would need careful evaluation when
considering possible high water inflows, poor ground

conditions and the requirement to cut plats.



—"‘----------zo-;

196011

3.0 INTRODUCTION

The aim of this study is to determine the economic viability of
the Beaconsfield Project, Tasmania, under the current assumptions
of tonnage, grade, metal prices, operating and capital costs.

The results of this study along with an examination of
appropriate sensitivities will be used to determine if additiomal

expenditure is justified on this project.

The study is based broadly on the "Order of Magnitude Study,
Beaconsfield" by the Minerals Exploration Division of Amax

Australia Limited, dated June 1981 and subsequent updates.

All major assumptions have been examined and modified where

necessary in the light of new information or revised concepts.

The major modifications to this study compared to the Amax June
1981 study are the provision of a new production shaft rather
than relying on the Hart Shaft for long term access and hoisting,
and the requirement for a roasting section within the treatment
plant to achieve a satisfactory gold recovery.

All capital and operating costs have been updated to Janua;; 1985
values by reference, where possible, to the appropriate equipment

or materials suppliers.

As the Amax study does not contain detailed back-up data it has

been necessary to generate most costs from first principles,

The financial evaluation has been carried ocut with a computer

model specifically written for this project.
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4.0 GEOLOGY AND ORE RESERVES

4.1

Geology

The geology surrounding the Beaconsfield Gold Mine is
dominated by a northwest trénding sequence of Ordovician
sediments, dipping 45-65° NE, including a 500 metre thick
sandstone-siltstone formation (Transition Beds) underlain by
the Cabbage Tree Conglomerate and overlain by the Gordon
Limestone. The Beaconsfield Mine occurs on the eastern
flank of an extensive ridge formed bf the Cabbage Tree

Conglomerate immediately west of the townsite.

Gold-bearing quartz veins are controlled by transverse fault
structures cutting the sedimentary sequence. The principal
auriferous quartz vein is the Tasmania Reef, developed as
the Beaconsfield Mine, which trends northeast and dips
50-60° southeast with a 55° norteast plunge. The reef is
also lithologically controlled, attaining a mineable
thickness and grade where it traverses the Transition Beds,
attenuating or pinching out as it approaches the adjacent

conglomerate and limestone.

The reef has been mined continuously down plunge from
surface to the 450 metre level, with strike length varying
from 380-440 metres, and thickness varying irregularly along
strike and down dip from 0.3-7.6 metres, averaging

2.1-2.4 metres.

On the lower levels, the reef averaged 390 metres length and
occasionally split into two sub-parallel veins separated by
3-5 metres of country rock. This feature was well developed

along a 100 metre section on the lowest level in the mine.

Free gold occurred in the rich upper levels of the amine.
Below the 120 metre level, sulphides appeared with the gold,

gradually increasing with depth. During the last few years
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of production, lower gold values were accompanied by 5%
pyrite, 2-3% chalcopyrite and minor sphalerite, galena and
arsenopyrite, About 60% of the gold is intimately

associated with the sulphides.

The Beaconsfield Gold Mine closed in 1914 after production
of 26,500 kg of gold from 1,080,000 tonnes for an average
yield of 25.grams per tonmne gold. Annual mining rate
averaged about 55,000 tonnes. Mine closure was caused by a
combination of factors including increased mining costs,
lower grade ore with increased sulphide content, and lack of
capital to deepen the shaft to develop below the 40 metre

level.

Mill head grades averaging 14.5 g/t gold were reported from
the bottom level, where dilution due to mining overbreak was
about 50% possibly caused by shortage of mill feed (vein
width 2.lm, stope width 3.2Zm).

Mine records indicate that a production yield of 2,000-2,500
tonnes per vertical metre was maintained throughout the down
plunge extent of the Tasmania Reef from surface to the 250
metre level., Above the 250 metre level, average recovered
grade was 35 g/t Au (1.14 oz/ton). Recovered grade dropped
below the 250 metre level, averaging 14 g/t Au (0.46 oz/ton)
with the bottom 4 levels yielding 12 g/t Au (0.40 oz/ton).
The average recovered grade of 14.5 g/t Au for the bottom
450 metre level was a considerable improvement on the yield

from the two levels above.

Apart from production figures, the ounly record of the
variations of the reef and contained goid values in the
lower mine levels is presented on a longitudinal section
showing stope outlines and lode thickness, and average grade
at 20-40 metre sample intervals from the 250 metre to the

lowest 450 metre level. This data shows an improvement in
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grade from the 380 metre level to the 450 metre level, and
support old company reports which quote an average grade of
20 g/t gold over 2.1 metre vein width along 286 metres
developed on the 450 metre level, compared with 13.5 g/t
gold over 1.5 metre vein width along the same section od the

420 metrel level above.

Surface diamond drilling was carried out by the Tasmanian
Mines Department (1964-1965) and Allstate (1973-1974) to
investigate the potential at depth below the mine workings.
Two holes were successful in intersecting the reef and three
additional intersections were obtained by wedging. These
five intersections cccur in a cluster 80-120 metres below
the 450 metre level, and averaged 34 grams per tonne gold

over an average width of 3,85 metres.

Ore Reserves

Tonnage and grade estimates were determined in discussions
with L.A. Newnham of G.F.E.L. and are basically the

exploration objective.

This study has assumed that the reef continues to a further
400 metres depth, that is, from the base of the previous
workings at 450 metres down to 850 metres. It is also
assumed that the productive capacity of the reef is

maintained at 2,500 tonnes per vertiecal metre,

This capacity and depth provides an estimate in-situ reserve

of 1,000,000 tonnes of reef material.

Estimated in-situ ore grades are 24 g/t Au, 4 g/t A3 and
1% Cu.
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5.0 MINE PLAN

5.1

5.2

Mining Reserves

The following factors have been considered in determining
the mining reserves:—

(a) Assume 90% recovery of in-situ reserves.

(b) Assume 20Z mining dilution at zero grade, due to:-

- the combination of poor hanging wall as indicated by
drill core for 2 to 5 metres immediately adjacent to
the reef and the relatively flat mining dip of 55°;

- the narrowness of the vein, about 2 metres, which
could be expected to generate 6verbreak;

- the proposed mining method, cut and fill, which must

lead to some fill dilution.

It is believed that 20%Z mining dilution is conservative and
could well be exceeded, however, this c¢ould be counteracted

by some grade in the diluting material.
Mining raserves are therefore:-

1,000,000 x 0.9
plus dilution of 20%

900,000 tonnes
900,000 x 1.2
1,080,000 tonnes

Therefore minable ore

Mineable grades are: Au = 20 g/t
Ag = 3.3 g/t
Cu = (.8%

Production Plan

As for the Amax study, the mine design production capacity

is 300 tonnes per day of ore. Assuming 250 working days per

‘year, the annual production will be 75,000 tonnes,
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The production build-up in production years 1 and 2 is 30%

and 90% of the full production rate respectively.

The mine has a production life of 15 years after rounding
off to the last full year. The production plan proposed

is:-

= T i 'r i
| | YEAR 1 | YEAR 2 | YEARS 3 to 15 |
— ] | ]
| | i |
| Tonnes Ore Hoisted | 22,500 | 67,500 | 75,000 ‘
1 | | |
Grades have been assumed constant over the life of the
praject.
Waste production has been calculated at 25,000 tonnes for
years 1 to 13 inclusive. }
5.3 Mine Development

The basic mine development philosophy takes the following
major steps:- '

— further surface diamond drilling;

-~ dewater and rehabilitate the existing Hart Shaft;

- sink and equip a new production shaft;

- main level and ore body development;

- stope production.

This is the first study in which a new production shaft has
been proposed. Previously the rehabilitated Hart Shaft was

to serve this purpose.
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At the commencement of this study the following personael,
as well as the author, agreed that a new shaft would be
necessary:-—

G.G. Northcote - R,G.C.

L.A. Newnham - G.F.E.L.

B. Blanchard - Austamax
The reasous for this decision are:-

(a) The uncertainty regarding the long term stability of
this shaft as the main mine access and hoisting shaft.
It should be remembered that this shaft would have to
be deepened to approximately twice its current depth
for extraction of the mining reserves outlined in this

study.

It is, however, proposed that this shaft be used as an
exhaust airway, for lecation of rising mains and stage
pump stations. A winder would be maintained at the

shaft for access and servicing.

{b) Environmental factors relating to the location of the
shaft collar. As the shaft is located to the west of
the town of Beaconsfield and the proposed treatment
plant will be to the east, all ore and waste would have
to be trucked through the town, placing restrictions on
a multishift operation, and/or requirements to upgrade
.and maintain public roads. Also, the existing engine
houges at the Hart and Grubb Shaft collars are
important tourist attractions and are affected by
congervation orders. These activities and requirements
would be a significant cost to the proposed mine and
would have a major impact on operational flexibility,

surface facility layout, safety and site security.
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The site for the proposed new production shaft is
restricted by existing town infrastructure, the need to
avoid known areas of poor ground conditions and water
bearing strata and at the same to minimise underground

development distances.

The site selected is that proposed by G.F.E.L. and is
to the east of the existing Hart Shaft on the eastern
town boundary between the public school and the water
settling dam.  The shaft location relative to the
Tasmania Reef is shown on Figures 5.1 and 5.2. It can
be seen that the shaft would intersect the reef

“"channel" at about the 1,000 metre R.L. level,

Development Schedule

Two development alternatives have been proposed, namely
Case 1 and Case 2. Case ! is a sequential development of
the mine whilst Case 2 includes parallel development where
possible. These development schedules are included as

Figures 5.3 and 5.4.

It can be seen that development lead time for Case 1 is

8 years whilst Case 2 is 6 years. It should be noted that
these times do include further exploration. Each Case ig
divided into Stages 1 and 2. Stage | covers the activities
required to bring the mine to production whilst Stage 2 is
ongoing development required to allow extraction of the
estimated mining reserve. The two stage approach was taken
to reduce the development time which would be required if
the shaft was sunk initially to ultimate depth, but at the
same time expose sufficient ore to allow the sink-on to be

completed without interruption to the ore production.

It should be noted that minimal plamnming consideration has
been given to the Stage 2 sink-on, and significant extra

costs may be involved.

The major elements in each Case are described below, along

with estimated times to complete.
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FIGURE 5.3 196021

BEACONSF [ELD PROJECT ~ DEVELOPMENT SCHEDULE - CASE 1

PROJECT YEAR

MINE DEVELOPMENT -8 -7 -6 -5 -4 -3 -2 -l 1 2 3 4 5 6

Ore Hoisted (000 tonnes) - - - - - - - - 22.567.5 715 75 75 75

Hart Shaft Maintenance x x
Feasibility Study X

Surface Diamond Drilling X x
Feasibility Study - Update x

Hart Shaft Dewatering
Tender/Mobilise x
Headframe/Winder X
Dewater/Rehabilitation X
Pump Station 1864 RL ' x
Pump Station 1669 RL x

Underground Development x

Underground Expl. Drilling X

Feasibility Study - Update : x

Production Shaft - Stage 1
Tender/Presiank/Head frame x
Sink and Line (605m) x
Plat Development X
Excavate Load Station X
Pump Station 1500 RL x
Equip Shaft
Production Winder/House
Ropes/Conveyances, etc.
Permanent Services
Demobilise X

L

Preproduction Development
- Stage 1
Ore and Waste Passes x
Horizontal Development x
Ventilation Rise - X

Production Shaft - Stage 2
Tender/Mobilise ‘ x
Sink and Line (265m) X
Plat Development ' _ X
Excavate Load Station x
Pump Station [320 RL X
Equip Shaft : x
Ropes/Load Station
Permanent Services X
Pump Station 1185 RL x
Demobilise x

»

Preproduction Development
- Stage 2
Ore and Waste Passes X
Horizontal Developmient
Ventilation Rise : x

b
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BEACONSFIELD PROJECT - DEVELOPMENT SCHEDULE - CASE 2

PROJECT YEAR

MINE DEVELOPMENT it =5 -4 -3 -2 ~1 1 2 3 4 5 6

Ore Hoisted (000 tonnes) - - - - - = 22.567.5 75 75 15 75

Hart Shaft Maintenance x %
Feasibility Study x

Surface Diamond Drilling x X
Feasibility Study - Update X

Hart Shaft Dewatering
Tender/Mobilise _ X
Headframe/Winder : x
Dewater/Rehabilitation - x

" Pump . Station 1864 RL X
Pump Station 1669 RL x

Production Shaft - Stage 1
Tender/Presink/Headframe X
Sink and Line (605m) : X
Plat Development - x
Excavate Load Station x
Pump Station 1500 RL
Equip Shaft

Ropes/Conveyances, etc.
Permanent Services
Demobilise X

E I -

Preproduction Development
- Stage 1
Ore and Waste Paasas x
Horizontzl Development X
Ventilation Rise x

Production Shaft - Stage 2
Tender/Mobilise ‘ x
Sink and Line (265m) X
Plat Development X
Excavate Load Station : x
Pump Station 1320 RL x
Equip Shaft b 4
Ropes/Load Station X
Permanent Services x
Pump Station 1185 RL x
Demobilise x

Preproduction Development
- Stage 2
Ore and Waste Passes " x
Horizontal Development X
Veantilation Rise X

9,
l Q
l' Production Winder/House
S
I AY
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Case 1 — Stage 1

Hart Shaft Maintenance - Maintenance of water level at 50
metres till further shaft

dewatering commences.

Surface Diamond Drilling ~ Additional holes from surface to
justify further development -

6 months

Hart Shaft Dewatering ~ Tender/Mobilise — 6 months

Headframe/Winder Installation -

3 months

Dewater/Rehabilitate Shaft - This
includes removal of rubble from
approximately 50 to 95 metres
depth, removal of pump beams and
securing or replacement of sets
where necessary — 12 months
{subject to significant over-run
if problems occur)

Pump Stations 1864mRL and 1669mRL -
It is assumed that existing
development will be utilised for
these stage pump stations,
Activities will include ground
support, dam wall construction,
pump and electrics installatiom -
3 months each in parallel with

dewatering.

Underground Development - For exploration drilling.

Distance 400 metres - 6 months.

Underground Drilling - 5,000 metres, some in parallel with

development - 9 months.

Feasibility Study - Detailed to determine project status -

6 months.
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Production Shaft Stage 1 ~ Timing based on data from
Hardcastle and Richards report,
"Access Alternatives - Order of
Magnitude Study, Beaconsfield
Mine", July 1981.
See Table 5.1.

Design, Tender, Presink, Headframe Installation - 10 months.

Sink and Line - 5 metre diameter, 605 metres deep, concrete

lined shaft - 14 months.

Plat Development - Total 500 metres at 2.4 x 2.1 metre
section including ventilation connection

on 1,590mRL level ~ 8 months.
Excavate Load Station - 560m3 - 1 month.

Excavate and Equip Pump Stationm, 1,500mRL ~ Volume excavated
5,000 m3 -

8 months,
Equip Shaft - Steel sets, guides, ete. - 3 months,

Production Winder/Winder House - Installation of permanent

winder - 1 month.

Ropes/Conveyances/Load Station - Rope shaft and install load
station steel work -

1 month,

Permanent Services - Install air and water pipes, cables,

ete. — ! month.
Demobilize ~ 1 month,.
Preproduction Development - Stage 1

Ore and Waste Passes - 400 metres at 1,2 metre diameter -

1 month.

Horizountal Development - Development of 1,545mRL leval for
stope dccess and 1,455mRL level
for ventilation connection -

3 months.
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TABLE 5.1

I ' PROGRAMME FOR SINKING TO 640 METRES
i
(Derived from Hardcastle and Richards report
l "Access Alternatives - Order of Magnitude Study", July 1981)
i
I T 1 1
, ’ - ACTIVITY |WEEKS|PROG WEEKS'
P i
| . |
l l l. Design and prepare specfications ! 16 ‘ 16
, 2. Tender and award contract l 8 | 24
I , 3. Contractor plan procure mobilise I 6 [ 30
, 4. Construct collar to 20m prepare foundations ‘ 8 | 38
l l 5. Erect headframe, install equipment and | |
I commission l 6 | 44
I 6. Sink and line to 7200m @ Sm/w ‘ 22 \ 66
I ' 7. Excavate and line 200m plat ‘ 2 i 68
| 8. Sink and line to 410 plat @ l0m/v | 21| 89
l' l 9. Connect to Hart Shaft and Line Plat l 9 ‘ 98
|10. Sink and line to 460m plat | 6 | 104
l ,ll. Excavate and line 460 plat I 5 | 109
|12. Sink and line to 505 plat 7] 116
I |13. Excavate and line 505 plat ‘ 5 ‘ 121
|14. Sink and line to 550 plat | 7| 128
|15. Excavate and line 550 plat | 5 | 133
l !16. Sink and line to 595 plat | 7 | 140 i
_ ,17. Excavate and line 595 plat ‘ 5 | 145 l
l |1s. Sink and line to 640 plat | 7 | 152
_ |19. Excavate loading arrangements |' 4 | 156
l '20. Prepare to equip l 2 | 158
|21. Equip shaft l 8 | 166
l ,22. Commission permanent hoisting | 6 | 172 |
|23. Development first level l 20 l 192 l
l |24. Start stoping | - | 193 |
| I
i
|
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Ventilation Rise - ventilation connection from 1,455mRL
level to base of Hart Shaft at 1,8

metre diamater ~ [.5 months.

Case 1 — Stage 2

Due to operational constraints, development rates proposed

for Stage 2 are at half the rate of those used in Stage 1.
Tender/Mobilize, ete. — 6 months.
Sink and Line - 265 metres — 12 menths.

Plat Development -~ 800 metres, including ventilation

crogs—-cut at 1,180mRL level - 12 months.,
Excavate Load Station - 560m3 - 2 months.

Excavate and Equip Pump Station 1,320mRL - 5,000m3 -
14 months.

Equip Shaft - 4 months.,

Ropes/Load Station — Extend ropes and install new load

station — 1 month,
Permanent Services — 1 month.
Excavate and Equip Pump Station 1,185mRL - 5,000m3 -
14 months,
Demobilise - 1 month.
Preproduction Development - Stage 2.

Ore and Waste Pass Extensions - 600 metres at 1.2 metre

diameter ~ 2.5 months.
Horizontal Development - 500 metres - 3 months.

Venitlation Rise Extension — 300 metres at 1.8 metres

diameter - 2.5 months,
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Case 2

This case requires that all necessary exploration drilling
is completed from the surface, and therefore the underground
exploration development and drilling from the Hart Shaft is
no longer required. As a result, the Hart Shaft can be
dewatered in parallel with the sinking of the new production

shaft. Stage 2 is identical in both cases.
The revised components for Case 2- Stage 1 are:-
Surface Diamond Drilling - 8,300 metres - 12 months,

Detailed Feasibility Study brought forward to be prior to

any dewatering or shaft sinking.
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5.5 MINING METHQOD

5.5.1

5.5.2

Development

Main levels will be developed at 45 metre vertical
intervals from the production shaft. Heading size’
will be 2,1 x 2.4 metres. Orebody access will be by
main crogss-cut developed from the shaft plat on the
hanging wall side of the reef, to a positiom to the
footwall of the reef, thence a footwall drive and
cross-cuts to stope pass and manway locations within

the reef.

All level and stope dévelopment, both driving and
rising, will be by hand held air-leg machines and
rail loaders. A rubber tyred Cavo 310 has been
included for development of cuddies, chambers, etc.,

away from installed tracks.

Development performance calculations are included in

Appendix A.

Stoping

The proposed stoping method is overhand cut and
fill. This technique has been proposed previously
and is still thought to be most applicable to this

narrow, relatively flat dipping reef.

Stopes will be developed by sill driving at the
level horizon, commencing from the stope cross—cut,
A manway/ventilation/fill rise will be developed to
the level above, on the footwall of the reef. Rise
dimensions will be 1.5 x 1.8 metres. The rises will
be equipped with ladder ways and slides. A chute
fraout will be constructed at the level horizon on

the reef/footwall contact.
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Assuming the reef is 400 metres long on each level,
five stopes will be developed. Each stope will be
80 metres long, that is 40 metres in each direction
from the central stope ore pass. The reef will be
extracted to the adjoining stope boundary or reef
extremity. No rib pillars will be left between

stopes,

Drilling will be by hand held air-leg machines and
ore removal by double drum scraper. A Cavo 310 has
been included as some sections of the reef are
expected to be wider than 3 metres and therefore

this higher productivity loader could be utilized.

Considerable ground support in the form of

rockbolting is envisaged.

Fill will be classified mill tailings delivered by
pipe from a storage tank and pump station at the
treatment plant. Fill reticulation will be by
rubber—lined steel and poly pipes._ A fill demand of
0.5 tonnes per toune mined has been assumed and
gshould be available at satisfactory sizing from the
treatment plant. A possible problem will occur with
the hydraulic fill if ground water percolates
through the filled stopes. This could easily wash
out fill which has been placed previously, causing
stope operating problems and requiring considerable

level cleaning.

Stoping performance data is included in Appendix A.

Other Mining Activities

Rail haulapge will take place on each level. Locos
will be 3 tomne, each hagling five x 2 tonne
granbys. Two trucking crews of two men each are’
provided on each shift. It is assumed that
development crews will do their own trucking with

additional rolling stock provided.
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Hoisting will take place on two shifts, with
sufficient surface shaft bin capacity for one
shift's hoisting. Winder drivers will be provided
on three shifts at the production shaft and two
shifts at Hart Shaft to allow continuous underground

access for pumping operations.

Mining service crews provided include pipe fitters,

plate layers, level timbermen and labourers.

Truck drivers are included to truck ore and waste in
two 10 toane trucks to the treatment plant or waste
dump. It is assumed that trucking will take place

on day shift only due to the proximity to the town.

5.6 Mine Services

5.6.1

Pumping

The following briefly describes the procedure
proposed for mine dewatering and ongoing mine
pumping. Pumping is a major cost due to the power

consumed.

Calculations and backup are included in Appendix A,
Also refer to Figure 5.2 for diagramatic pump

station locations.
Stage 1: Dewatering Hart Shaft and Old Workings.

Using the Ritz pumps, and possibly some smaller
submersibles while clearing rubble at the top of the
shaft, this shaft will be dewatered over a period of
twelve months. During this period the 1,864mRL and
1,699mRl pump stations will be constructed and used
to stage pump water to the surface as the Ritz pumps
are progressively lowered below the respective pump |

station.
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The 1,864mRL and 1,699mRL pump stations will be
equipped with three multi-stage centrifugal pumps
each, The.pumps selected for this study are the
Ingersoll Rand 6GT, 450 kW model.

Each Ritz and 6GT pump has a capacity of 150 1/s.

The pumping requirement during the dewatering phase
is 282 1/s.

Stage 2: Operating Phase

As part of the production shaft project, the
1,500mRL pump station will be constructed. The Amax
study indicated a comstruction volume of 5,000m3.
This volume initially seems large but on examining
pumping rates is probably not excessive., The
operating pumping rate is assumed to be 175 1/s.
Assuming 75% of the pump chamber is available for
storage, this only provides aboutr 7 hours storage
capacity. This pump station will also be equipped
with three I.R. 6GT pumps. This allows one pump out
for maintenance, one in continuous operation and one
for water surges expected as development strikes

water bearing ground.

The twin pump columns will conduct water from the
1,500mRL pump station, up the production shaft,
across the 1,590mRL cross cut, up the Hart Shaft to
the 1,699mRL pump station. From here, the water
would be staged in two rising mains to the 1,864mRL

pump station and thence the surface.

Miscellaneous pumps have been included for shaft

bottom, development heading etc., pumping.
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Stage 3: Operating Phase - Stage 2

The stage 2 development will require development of
two additional pump statioms to the 1,320mRL and

1,185mRL levels. These stations would be identical
to the 1,500mRL station. Water would continue to be

staged from one station to the station above,

During and after dewatering, care must be taken to
ensure all large pockets of water trapped in old
workings are drained to prevent the risk of sudden

water or mud rushes into working areas.

It is possible that as the.dewatering lowers the
local water table, some surface subsidence will
occur, It will probably therefore be necessary to
survey structures for damage prior te any

dewatering,

Compressed Air

Compressed air will be provided by a 4,000 cfm
compressor located near the production shaft. This
compressor is significantly larger than that
proposed in previcus studies but believed to be

justified. See Appendix A for calculations.

Mine Ventilation

1t is assumed that the new production shaft will be
the main downcast airway with exhaust being via the
Hart Shaft. The necessary fan, with a duty of about
28m3/sec at 1.5 kpa will be surface mounted at the

Hart Shaft. A spare will be provided.
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Currently, a significant amount of HpS gas emminates
from discharging mine water. It is not known if
this will be a problem once the workings have been

dewatered.

Hoisting

Hoisting of ore and waste will be carried out two

shifts per day, five days per week,

Annual ore and waste tonnages are planned to be

75,000 and 25,000 tonnes respectively.

The winder proposed is a 400 kW friction winder
with a skip/cage and skip in balance. Skip capacity
would be about two tomnes. The cage will be large
enough to allow rapid shift change, as well as

transport of locos, gear trolleys, etc.
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6.0 METALLURGY

The basic metallurgical philosophy adopted is outlined in the
simplified flowsheet, included as Figure 6.1, the major

processing stages being as follows:-

1. Run of mine ore comminuted in a two stage crushing plus one

stage ball mill grinding circuit.

2. Free gold recovery by means of a spiral/shaking table
combination. The gravity concentrate product is further
processed in an amalgam barrel, the gold bearing amalgam
being retorted for the production of bullion prior to

joining electrowon cathode in the smelting stage.

3. Differential flotation to produce a low (15%) copper/gold
rich saleable concentrate, and a gold rich pyrites

concentrate.

4, Fluidised bed roasting of the pyrites concentrate to
facilitate liberation of its gold content for efficient

recovery in the leaching stage.

5. Water washing of the roaster calcine in order to remove any
base metal sulphates, e.g., copper sulphate, which would
give rise to increased lime and cyanide consumptions during

leaching operations.

6. Cyanide leaching for the dissolution of the gold values in

the washed roaster calcine,

7. Carbon-in-pulp processing of the léached pulp, embracing
activated carbon gold adsorption followed by caustie c¢yanide

desorption {(elution) of gold from the loaded carbon,

8. Electrowinning of the gold content of the eluted solution to

produce gold rich cathode,

9. Electrowon cathode and bullion, ex gravity separation,

smelted for the production of saleable gold ingot.

0

>
o
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It must be stressed that to date the only samples made available
for metallurgical testing were two wedges from drillhole Bll,
designated BllA and Bl11C. These samples did not coatain the
levels of copper and gold usgsed in the feasibility study, but as
the test programme included an examinaticn of core intervals with
specific chemical and mineralogical characteristics, e.g., high
gold/high sulphur, low gold/high non-sulphide iron, high copper,

and low non-sulphide iron, it was possible to derive reasonable

-

estimates of the response with the designated feedstock.

In line with the foregoing and the requirements of the current

study, the following metallurgical recoveries have been adopted,

the data covering both the cyanidation of "as produced" pyrites

‘m N BN W N e

concentrate and roasted pyrites concentrate:-

Gravity concentrate
Copper concentrate
Pyrites concentrate

Tailings

"As produced"
pyrites concentrate

% Cu ZAu  Z Ag

Roasted

pyrites concentrate

%Cu ZAu %Ag

rec. rec. rec.
- 20.0 20.0
85 15.0 40.0
- 30.0 17.5
15 35.0  22.5

rec. rec. rec,
- 20.0 20.0
85 15.0 40.0
- 55.8 19.2
15 9.2 20.8

From the above tabulation it can be determined that the

incremental gold recovery from roasting the pyrites concentrate

is 25.8%, thus waking the inclusion of a roasting operation

mandatory.
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7.0 ANCILLARY BUILDINGS/SERVICES

7.1 Buildings

Buildings to be constructed or modified include mine office,
change house, explosives magazines, workshop and store as

well as security fencing.
7.2 Power

It is assumed that power will be provided from the Hydro
Electric Commission of Tasmania grid. The power supply to
Beaconsfield is already extended and at most only 3MW is
relatively easily available. The 6MW required for the
operating phase will be a major cost to the project as the

construction of a major new feeder will be required.

Once significant dewatering commences, a ZMW‘standby
generator will be installed on site to ensure continuity of
pumping operations during any mains power outage. This
generator should provide sufficient power to "hold" water
levels during the production phase, i1f a power failure

occurs.
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8.0 OTHER INFRASTRUCTURE

8.1

8.2

Land and Housing

The land requirément is an estimate based on current

prices. This would include land for the production shaft,
treatment plant, tailings and water damé; etc. The proposed
land to be used lies between the south eastern town boundary

and the old Beaconsfield ore treatment plant.

Housing is based on the requirement that only four senior

staff houses will be necessary.

Water Control

The surface water control is te divert water away from
potential points of ingress to mine workings. For example

the "limestone pits".

The Blyth's Creek fluyme will be a "lining" of Blyth's Creek
to prevent water escaping from the Creek into the ground as

was shown to be the case during previous operations.

The mine water discharge pouds are to allow a residence time
for mine water prior to discharge into the Tamar system. [t
is believed that no treatment or chemical additions will be

necessary.

Sewerage treatment is included to allow for treatment of

change house wastes.
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9.0 CAPITAL COSTS

Capital cost quotations and calculations are included in
Appendix B, Computer model listings are included as Appendices D

and F for Cases 1 and 2 respectively,

Total capital costs by area are:-

($000)

1. Mine Development 33,221
2. Mining Equipment 3,964
3. Ore Treatment Plan 6,630
4.  Ancillary Buildings/Services 5,331
5. Other Infrastructure 1,060
Total Direct Capital 50,206

Design and Project Management 6,921

(15% on items 1, 3, 4 and 5)
Contingency 8,803
(20%Z on item 1, 5% on item 2 and

15% on remainder)

Total Capital 65,930

9.1 Mine Development Capital

Mine development capital cost calculations are summarised in
Table 9.1. On the advice of Hardcastle and Richards, their
1981 costs were increased by 107 and compared with
quotations from Thyssen and Roberts to determine costs used

in the study.

The figure of $4,500,000 for Hart Shaft tender/mobilize and
dewater/rehabilitate was a figure provided by Amax and was
based on a quotation for the dewatering of the Big Bell

Mine.
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TABLE 9.1
MINE DEVELOPMENT CAPITAL COSTS
RATE TOTAL
ITEM UNIT|QUANTITY $ ($000)
Hart Shaft - Ongolng Maintenance L.S. - 170,000/yr 70
Surface Diamond Drilling (Case 1) m 2,000 100 200
Surface Diamond Drilling (Case 2) m 10,000 100 1,000
Hart Shaft Dewatering - Tender/Mobilise|L.S. - - 500
_ - Rehabilitate L.S. - - 4,000
Headframe Winder (Amax + 10%) L.S. - - 270
Pump Station 1,864 RL EST. - - 150
" " 1,669 RL EST. - - 150
Underground Development (Case 1) m 400 | 2,000 800
Underground Drilling (Case 1) m 5,000 100 500
Feasibility Study EST. - - 150
Production Shaft - Stage 1
Tender/Presink/Headframe L.S. - - 1,750
Sink and Line m 605 | 8,200 4,960
Plat Development m 500 | 2,450 1,225
Excavate Loading Station m3 560 225 126
Excavate Pump Station (1,500mRL) m3 5,000 250 1,250
Equip Pump Station (1,500mRL) EST. - - 250
Equip Shaft " 625 | 1,880 1,175
Production Winder/House L.S. - - 2,150
Ropes/Conveyances/Load Station L.S. - - 510
Permanent Services L.S. - - 125
Demobilize L.S. - - 195
Preproduction Development — Stage 1
Ore and Waste Passes m 400 750 300
Horizontal Development m 1,000 1,485 1,485
Ventilation Rise m 150 950 143
Production Shaft - Stage 2
Tender/Mobilize L.S - - 1,000
Sink and Line n 265 3,200 2,173
Plat Development m 800 | 2,150 1,960
Excavate Load Station m3 560 225 126
Excavate Pump Station (1,320 RL) m3 5,000 250 1,250
Equip Pump Station (1,320 RL) EST. - - 250
Equip Shaft L.S. - - 500
Ropes/Load Station L.S. - - 250
Permanent Services L.S. - - 55
Excavate Pump Station (1,185 RL) m3 5,000 250 1,250
Equip Pump Station (1,185 RL) EST. - - 250
Demobilize L.S. - - 195
Preproduction Development - State 2
Ore and Waste Passes m 600 750 450
Horizontal Development m 500 | 1,485 743
Ventilation Rise m 300 950 285
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The costs for equipping pump stations are estimates only,

o omeee = -gnd ~tnclude dam wall*constructioh;'ground support--and pump

station piping, but exclude pumps, electrics and rising

© mains.

9.2 Mining Equipment Capital ' ;

Capital costs for equipment in this area were obtained by
budget quotation fréﬁ respective suppliers. These
quotations plus calculations of equipment numbers required
and replacements are included in Appendix B. duotations for
: 1ight7§éhic1es, five and ten tonne trucks were obtained from
.érevious R.G.C. studies,
“"The items listed in Table 9.3 can be regaided as initial

mining equipment capital.

TABLE 9.3

INITIAL MiINING EQUIPMENT CAPITAL

UNIT COST TOTAL COST

 ITEM _ ($) NUMBER . (5000)
Air Leg Rockdrill . 2,500 30 75
Scraper 20,000 10 200
Rail Loaders o 20,000 . 5 100
Development Loader 55,000 2 110
Battery Locos 45,000 5 225
Granby Trucks _ 4,000 25 100
Tipping Ramp , 3,000 5 15
Miscellaneous Rail Equipment 2,000 25 50
Auxilliary Fans 1,000 12 12
Stope Winch (l1t) 4,500 8 36
Service Winch (3t) ' 25,000 1 25
Diamond Drill = . {90,000 1 90
Miscellaneous Mining Equipment L.S, - 150
Light Vehicles 15,000 6 90
Truck (5t) 7 75,000 1 15
Truck (10t) : : 100,000 2 200
Front End Loader 140,000 1 140
Total _ _ 1,693
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The bulk of the capital expenditure is in the first two

production.years. Equipment costs are low, about $1.7

million, ignoring replacementes, as the mine is not highly

mechanised.

The costs may be reduced by the purchase of some second-hand

equipment.

9.3 Ore Treatment Plant Capital

Capital costs in this area were provided by John Butler of

R.G.C. These costs were derived from in-house data and

budget estimates for major items such as the roasting plant.

Crushing

Grinding

Gravity Plant

Flotation Plant

Roasting

Cyanidétion and Gold Recovery
Tailings Dam and Sandfill Plant
Ancillary Pipe Work

Site Development/Buildings

Total

9.4 Ancillary Building/Services

9.4.1 Buildings

Buildings costs are estimates only.

provided $500,000.

($000)

650
500
80
250
2,200
BOO
1,000
150
1,000

6,630

Total capital
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- Power

Power costs for mains power supply were provided by

the H.E.C, and are approximate estimates only:-

o, .~ oo Preliminary  $25,000. .

Permanent $500,000
The permanent supply will have a long lend time,

The standy generator was a budget price quotation -
$530,000.

Electrical reticulation costs were o¢btained from
Merz, McLellan and Partners, electrical engineers

who worked on the project previously. Some

- . equipment has already been purchased by Amax and 1is

9.4.3

_assumed to be available at cost., Equipment ex Amax

= $234,000, say $250,000,

Additional equipment to commence dewateriag estimate

.. (MM&L) $180,000, say $200,000.

This equipment is sufficient for the submersible
pumps and the first pump station (1,864mRL). Each
additional pump station requires a further
expenditure on electrical equipment of $113,000 plus

cables, say $160,000,

Dewatering Equipment

It has been assumed that the two Ritz 6,130 x 8

multistage pumps purchased by Amax will be used and

obtained from Amax at their original purchase price

" of $73,000 each. Total cost = $146,000.
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Three multistage Ingersoll Rand 6GT pumps will be

including motor and starter is $75,000 per pump set,

"~ installed at each pump station. Budget price

Two submersible Flygt pumps are included for the
bottom of each shaft. Unit cost = $20,000.

An allowance of $20,000 per year is included for

miscellaneous pump purchases.

The following costs have bgen assumed for rising

mains:-

Ritz pumps
1,864mRL Station to Surface
1,669mRL Station to 1,B864mRL Station
1,500mRl Station to 1,669mRL Station
Shaft Bottom Flygt Pumps
1,320mRL Station to 1,500mRL Station
1,185mRL Station to 1,320mRL Station

Air and Ventilation

$50,000
$25,000
$25,000
$75,000
$25,000
$25,000
$25,000

Compressor budget price from Ingersoll Rand -

$241,000 say $250,000,

Main ventilation fan plus spare, plus installation

cost $40,000 (see Appendix A.21)

Communications

Estimates only:-

Hart Shaft
Production Shaft - Stage |
Production Shaft - Stage 2

$15,000
$30,000
$30,000
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9.5 Other Infrastructure-

All items are estimates only:

Land

Housing

W

Surface Water Control

Blyths Creek Flume

1t

Mine Water Discharge Ponds

L]

Environmental Control

Sewerage Treatment

$200,000
200,000
$ 50,000
$ 50,000
$250,000
$ 50,000
$ 50,000

196045

initially, $10,000/yr



16.0 OPERATING COSTS

Operating cost quotations and calculations are included in

Appendix C. Computer model listings are included as Appendices D

and F for Cases 1 and Z respectively.

Typical operating costs at full production (Year 5 figures) are:-

$/tonne ore milled

Materials/Stores

Diamond Drilling
Mining ~ Stoping

- Dev, - Driving

~ Dev, - Rising

- Services
Engineering — Mine

- Services

Power (excl. treatment plant)
Ore Treatment Plant

Adwministration

Sub Total
Labour
Administration
Mining
Engineering
Ore Treatment Plant

On-Costs

Sub Total

Total Operating Cost/tonne Milled

1.33
12.93
6.21
0.96
1.00
5.67
7.23
17.95
9.39
10.60

73.77

3.95
38.1)
8.40
12.69
13.64

76.79

$150.56

Mine operating costs per tonne are basically constant from Year 3

(first full production year) to Year [3. The only increases are

due to additional pump power and maintenance costs as the mine is

deepened and additional pumps become “operational.

It 1s assumed that there will be no further development or
. \

diamond drilling in Years 14 and 15.
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10.1 " Mine Operating Costs

5w e

10.1.1 Diamond Drilling

Assume one drill, manned by two men operating from
Years 1 to 13 inclusive. Used for exploration,
stope outline and water cover drilling, |
Performance 4 metres per manshift,

Stores $50 per metre.

_~..81.33 per tonne

,10.l.2,JStoEing_ﬁ

" Assume 15 tonnes per manshift.

Explosives - Assume two thirds gelignite, one third
Anfo, as many faces can be expected to be wet.

$2.20 per tonne

Ground Support — Ground conditions, particularly

hanging wall appear relatively poor.

$3.25 per tonne

Drill Steel - Used for blast holes and a significant
amount of rock bolting.

$4.00 per tonne

Fill Prep - Pass and manway extensions, pipes, etc.

"$0.90 per tonne

Miscellaneous Consumables - Scaling bars, blocks,

ropes, hammers, tools, etc.

Plus 25% of above costs.

$2.60 ber tonne
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10.1.3 Development - Drive and Cross—Cut

10.1.4

Assume development performance 0.7 metres per

manshift.

Explosives — Assume two thirds gelignite, one third
Anfo as many development faces will be wet,

$573.00 per metre

Ground Support — Assume 10 rockbolts per end. No

timber has been included.

$31.00 per metre

Drill Steel - For blastholes and rockbolting.

$82.00 per metre

Services - Includes rail, sleepers, air and water
pipes, ventilation bag.

$80.00 per metre

Miscellaneous Consumables - Calculated at 25% of

above items. Includes bars, slings, firimg cable,
launders, pipe hangers, hand tools, etec.

66.50 per metre

Development - Rising

Assume development performance 0.7 metres per

manshift,

Explosives - Gelignite only used.
$47.00 per metre

Ground Support — Four rockbolts per eund.

511.00 per metre
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Drill;Steel - Fot p}aqqhales.gnd rockbalts.
$41.00 per metre

Services — Pipes, ladders, chains, pims, ete.

$46.00 per metre

Miscellanecus Consumables - As for driving,

$41.30 per metre

Mining Services

Assume $1.00 per. tonne for chute fronts, rail

turnouts, safety equipment, etc,

10.2 Enginaering

10.2.1

Mine Maintenance

Maintenance costs for mining equipment were derived
from figures provided by John Laugher - Underground
Maintenance Engineer at E.Z. Rosebery, Tasmania.
The Rosebery Mine .uses significant numbers of the
equipment proposed in this study and should
therefore be a reliable source of cost information.
The costs for light vehicles, five and ten tonne
trucks and front end loaders are drawn from other

R.G.C. data.

Equipment maintenance costs are summarised in

Table 10.1.
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TABLE 10.1
MINE EQUIPMENT MAINTENANCE COSTS

19

i i NUMBER OF {ﬁ COST PER i ANNUAL COST AT i
| ITEM | UNITS ‘ UNIT/YR ($) |FULL PROD.($OOO),
- | | | 4
| Air Leg Rockdrill | 30 4,500 135.0

I Scraper I 10 4,100 41.0

l Rail Loaders I 5,000 25.0

| Dev. Loader | 2 14,000 28,0

| Battery Loco i 5 15,000 75.0

I Granby Trucks | 25 500 12.5

| Misc. Rail Equip | 25 250 6.3

| Auxilliary Fans l 12 ‘ 250 | .0

| Stope Winch | 8 550 | 4.4

| Service Winch 1 3,125 | A

| Light Vehicles 6 ‘ 5,000 | 30.0

, Truck (5t) 1 9,000 | 9.0

| Truck (10t) 2 17,500 | 35.0

| Front Ead Loader | 18,000 i 18.0

|

10.2.2 Services

Hoisting

<o

Estimate $60,000/yr - Hardcastle and Richards for ropes,

liners, etc.

Pumps

Ingersoll Rand 6GT - Multi Stage Centrifugal

$20,000/yr per pump installed.

Flygt - Shaft Bottom

$10,000/yr per pump installed.

et
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Miscellaneous Pumps "7 " 70

Estimate $20,000/yr total.

Compressor
Estimate $1,000/yr.

Standby Generator

Assume usage 1 hour per week.
$12,000/yr

" Main Ventilation Fans .

~Assume $4,000/yr (10% of capital).

"Buildings/Houses

Estimate $50,000/yr.

.. Contract Maintenance

Estimate $1.00 per toane, that is $753,000 per vyear.

Power

H.E.C. tariff 86 is applicable.

Supply charge per quarter $153.00
Demand charge per quarter $22.70 per kW
Energy rate 3,30¢ per unit (all units)

The mine dewatering system is the main consumer of power.
As the mine is deepened, and additional pump stations are
required, so the total power demand and consumption

increases.

10.3.1 Power Demand

Power demand calculations are based on information

~drawn from the Merz, McLellan and Partners study

produced for Amax. These sheets are included in .
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Appendix C for dewatering phase, exploratory phase,
and operational phase. This information has been
modified where necessary to be compatible with the

development proposad in this study.

Peak demand is calculated by allowing for full

pumping power and SOZ.diversity on remaining loads,

Table 10,2 indicates the technique used to calculate

total pump demand.

Pumping contingency is 5% of coannected load.

The demand calculations for other electrical
equipment are based on installed kW as listed in

Table 10.3 below.

TABLE 10.3

INSTALLED kW AT FULL PRODUCTION (EXCLUDING PUMPS)

— 1 i
I Item ‘ kW Installed I
! i |
i Production Winder .{ 400 }
' Hart Shaft Winder ‘- 165 |
' Overhead Crane l 30 ‘
I Compressor ‘ 625 ‘
| Ventillation | 100 |
l Surface Lighting | 25 l
f Welding | 30 |
I Underground Lighting l 30 \
, Scrapers | 60 |
| Diamond Drill N 30 |
| Transformer Losses ‘ 80 ‘
, Contingency 10% I 157 I
l
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TABLE 10.2

PUMPING POWER DEMAND AND CONSUMPTION (CASE 1)

YEAR _ -6 =5 =4 -2 -1 2 3 4 5 & 7 onwarpds
TOTAL WATER (1/s) 282 110 110 - ‘110 1i¢ 175 175 175 175 175 175 175 175
PUMPS IN USE AND AV. FLOW
Ritz No. 1 (470kW) 150
Ritz No. 2 (470kW) 132
Pump Station 1,864 RL
L.R. 6GT (450kW) 150 110 110 110 110 150 150 150 150 150 150 150 190
I.R. 6GT (450kW) 132 25 25 25 25 25 25 25 25
Pump Station 1,669 RL
I.R. 6GT 110 110 110 110 150 Is50 150 150 150 150 150 150
i1.R. 6GT 25 25 25 25 25 25 25 25
Pump Station 1,500 RL '
L.R. 6GT 150 150 150 150 150 150 150 150
1.R. 6GT 25 25 25 25 25 25 25 25
Pump Station 1,320 RL
I.R. 6GT 150 150 150 150
I.R. 6GT 23 25 25 25
Pump Station 1,185 RL
I.R. 6GT 150 150
- IL.R. 6GT 25 25
Flygt B 2,400 HT :
Hart Shaft (90kW) 37 37 37 37 37 37 37 37 37 k¥ 37 37
Prod., Shaft (90kW) 37 37 37 37 37 37 37 37
TOTAL DEMAND (kW) o U
Ritz | 940 Tl
I.R. 6GT 900 960 900 900 900 12,70002,70012,700[2,70013,600]3,600|4,500 4,500
Flygt 180 180 180 180 360 360 360 360 360 § 360 360 360
_ : .
TOTAL CONSUMPTION
(Av. kW per Hour)
Ritz 884
I.R. 6GT 429 660 660 660 660 }1,375{1,575]1,57511,575|2,100)2,100}2,625 2,625
Flygt 0 g0 90 90 | 180 180 180 180 180 180 180 180
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10.3.2 Power Consumption

The hourly power consumption for pumps is included
on Table 10,2, It is assumed that the pumps run at
this rate 24 hours per day, 365 days per year. Pump
consumption contingency is 5% of pump operating

consumption.

Calculations for power consumption of equipment
other than pumps is included in Appendix C.
Contingency in this area is 10% of equipment

consumption.

Annual consumption by equpment is listed in
Table 10.4, '

TABLE 10.4

ANNUAL POWER CONSUMPTION AT FULL PRODUCTION (excluding Eumps)

. e ——  —— ——r— T E——— ——— ——— b ey 1y EE— ————— ——r—— b, LA

i }

"Item I MWE Consumed I

H |

I t.

Production Winder | 150 ‘
Hart Shaft Winder I 50 |
Overhead Crane - ‘ 5 l
Comprassor l 1,875 ‘
Ventillation | 880 |
Surface Lighting | 110 I
Welding ‘ 30 |
Underground Lighting l 180 ‘
Scraper; | 90 |
Diamond Drill | 45 |
Transformer Losses ) | 700 |
Contingency 107% ] 411 |
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10.4 Ore Treatment Plant =%

Operating costs were provided by John Butler of R.G.C.
These costs were estimated from up-to-date information

obtained from recent R.G.C. gold studies,

The cost of consumables and rate of consumption are listed
in Table 10.5. below.

TABLE 10.5

ORE TREATMENT PLANT MATERIALS CONSUMPTION AND COST

Maintenance Cost - ‘32.00/tonne ore
- ‘$l.00/tonne ore

- I$1.50/tonne ore

= f 1

ITEM -l RATE l COST l

} ] |

| [ i

Grinding Media and Liners‘l.Skg/tonne ore l$1,200/tonne l
Flotation Lime ll.Okg/tonne float feed |$_,130/tanne |
Flotation Collector lO.USkg/tonne float feed‘SZ,SOO/tonue ‘
Flotation Frother |0.05kg/tonne float feed]$2,000/tonne |
Cyanidation Lime |1.5kg/tonne calcine ‘$ 130/ tonne \
Cyanide . |8.5kg/tonne calcine '$l,500/tonne i
Water ' ‘1 cubic metre/tonne ore‘ - \
Power |75kw hr/tonne ore | - l

Assaying

Miscellaneous
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10.5 Labour Costs

10.6

Labour numbers were estimated from first principles and

after discussions with Norman Mills and John Butler of

R.G.C. Labour wage rates were agreed with Norman Mills.

Labour numbers, at full production, and wage rates are
listed in Table 10.6.

Labour on-costs were determined in discussion with Norman
Mills and after reference to other R.G.C. projects.
On-costs are about 22% of direct labour costs. The
attractive location of Beaconsfield means that
infrastructure and recruiting costs should be low compared
to other Tasmanian mining locations. Major cost items are;

payroll tax, superannuation and workers compensation.

Administration Costs

These costs were determined using data from other R.G.C.
projects. This cost appears high at $10.60 per tonne, but
as only 75,000 tonnes of ore per year are hoisted,.the total
annual cost is $795,000. Costs include the following areas;
audit and bank fees, cleaning, E.D.P., environmental,
freight, insurance, leases, legal costs, maintenance,
medical, postage, printing, stationery, rates and taxes,
consultants, safety, security, authority fees, donatioms,
sundry power and water, telephone and telex, temporary

staff, travel and accommodation.



TABLE 10.6

LABOUR WAGE RATES AND NUMBERS AT FULL PRODUCTION 196
Section and Classificatien Rate/Yr (%) Number
Administration
Mine Manager 75,000 1
Controller 44,000 i
Employee Relations Officer. ... . -31,000 1
Purchasing Officer - 28,000 1
Paymaster - - 0 ~22,000 |
Storeman 24,000 |
Labourer 122,000 1
Clerks/Typist 17,000 3
Subtotal - Administration 10
Mine !
. Mine Superintendent 55,000 1
Mine Planning Engineer 35,000 1
Mine Foreman ' .~ 37,000 1
Mine Supervisors . . 30,000 3
Draftsman 25,000 1
Surveyor 26,000 13
Chainman 18,000 L
Geologist 35,000 I
Sampler 7 ¢ i © 20,000 1
Diamond Drillers 28,000 o2
Stope Miners 38,000 24
Fill Prep. Timbermen 30,000 4
Fill Operators 25,000 2
Development Miners 38,000 10 .
- Truckers ' 25,000 8
Winder Drivers 28,000 5
Braceman/Cage/Skip Operators 25,000 3
Mining Services - 25,000 11
Relief Operators (15%) 30,000 11l
Subtotal - Mine 91
Ore Treatment Plant
Plant Superintendent 50,000 1
Plant Metallurgist 35,000 1
Chemist 30,000 1
Foremen 30,000 4
Sample Prep/Assayers 25,000 5
Met. Clerk/Secretary 17,000 1
Operators/Labourers 25,000 19
Relief Operators (15%) 25,000 4
Subtotal - Plant 36
Engineering/Services
Chief Engineer 55,000 1
Foremen 35,000 2
Tradesmen 25,000 8
Trades Assistants 23,000 3
Rock Drill Fitters 25,000 2
Pump Operators 23,000 5
Relief Tradesmen (15%) 25,000 3
Subtotal - Engineering 24
TOTAL OPERATION 161

057
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11.0 FINANCIAL EVALUATION .

11,1

11.2

Financial Model

The financial model was written by Brian Smith of R.G.C.
Outputs for Cases 1 and 2 are included in Appendices D and F
respectively whilst Appendix E contains sensitivities for
Case 1. Sensitivity studies were not carried ocut for Case 2

as the base result was so similar to the Case 1 base result.

Revenue Statement

Listed below are the real metal prices assumed for this
study:—

Gold: AS  400/o=z

Silver: A$ 10/foz

Copper: A$2,000/tonne

The following metal is contained in concentrate or bullion

produced in each full production year.

— | f !

' COPPER CONCENTRATE ] BULLION | TOTAL |
| F F + i
| Gold (oz) \ 7,235 | 36,559 ] 43,794 |
| Silver (oz) | 3,215 | 3,155 | 6,370 [
, Copper (tonnes) l 531 | - ' 531 ’
| , i |

11.2,1 Refinery Losses - Coppér Concentrate

Data obtained from Owen Murphy of Tennant Trading
for this low grade copper, high grade gold and
silver concentrate.

Refinery losses assumed:-

Copper - reduction in grade by 1%,

Gold - 4% of contained gold.

Silver - 10% of contain;d silver.
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11.2.2 Refining Charges - Copper Concentrates
Data obtained from Teannant Trading.
Refining and transport charges assumed:—
Copper —- A$100.00 per tonne of conceuntrate for
... -refining.
- A%50.00 per tonne of concentrate for

_ transport,

Gold 1% of contained gold.

Silver — 1% of contained silver.

11.2.3 Refining Charges — Bullion
As for Pine Creek evaluation.

11.3 Cash Flow Statement

11.3.1 Inflation

Assumeiﬁz per year.

chvew.d1:3.2 Government Royalty
Royalty forumlae are included in Appendix C.

Royalty, during production years, is calculated as

33% of gross revenue.

It may be possible to negotiate a reduced royalty

with the Tasmanlan Government,

11.3.3 Company Taxation

No company tax has been calculated or deducted in

this study.
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11.4 Financial Results

The financial results are summarised in Table 11.1.

SUMMARY OF FINANCIAL RESULTS

- 11.3 -

TABLE 11.1
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STUDY

| TOTAL | D.C.F. | N.P.V.
OP. COST|CAPITAL| YIELD |@ 8% REAL
($/0z Au)|($x106)|(z REAL)I (5$x106)
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Under current assumptions, the project is uneconomic, and it can

‘be seen that there is little financial advantage in Case 2

compared to Case 1.
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‘If 'an 8% real D.C.F, yield is required to develop the project
then the following approximate variations would be required to

the study parameters:—.: -

1

Metal Prices - iﬁérease of about 30%

= Capital Costs - decrease of about 50%

Operating Costs - decrease of about 357

Metal Grades — inerease of about 30% .

Obviously a combination of lesser improvements in several of
these areas would have an equivalent effect. However, apart
from metal prices, it is extremely doubtful that these

improvements could be achieved.

‘Other avenues with potential to improve the financial viabiity

of the projeét are:-

- Reduction in the project development time

>~ An.increase in the ore tonnage per vertical metre.

From information currently available, significant gains in

-either .of these areas appears unlikely. -
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DEVELOPMENT PERFORMANCE

Assume overall performance 0.7 metres per manshift.

Development miners 10

Annual work days 250

Therefore annual development
0.7 x 10 x 250

1,750 metres

Assume average heading size 2,1 x 2.4 metres
Tonnes development waste
= 1,750 x 2,1 x 2.4 x 2.6

= 22,932 tonnes

i.e. about 25,000 tonnes

Development required per year to maintain production:-

Driving Footwall drive : 400 metres

Stope cross—cuts 3 x 30 = 150 metres

Subtotal 500 metres
plus 10% 55
Subtotal 605 metres
Main cross-cut 300
Total 905 metres
Rising Stope rises 5 x 50 metres = 250
Mise. rises _ 100
Total 350 metres
Total Development = 1,255 metres

This is approximately 50% below total planned development.

APPENDIX A

1960662

This allows development to be in advance of production to allow for shaft

extension etc., as well as miscellaneous work not currently planned.



STOPING PERFORMANCE

1. STOPE PRODUCTION
Typical stope advance

Width 2.5 metre
Height 2.5 metre
Length 1.8 metre

11.25 m3
2.6

Voluﬁe
S.G. .

Tonnage = 29 tonnes

Assume one end per shift per working stope.

Two men per stope

Tonnes per manshift = 29
2

14.5 tonnes

Tonnes per stope per day (2 shifts)

]

29 x 2

58 tonnes

Ore tonnes required per day = 300

Operating stopes required

I

300
58

5.2

L]

Say 6 to allow for missed ends, etec.

Due to fill prep assume a stope utilization of 70%

136063
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Therefore developed stopes required

5
0.7

8.6

Say 9 stopes.

Stope Labour

b stopes x 4 men per stope

= 24 stope miners

Fill Prep

2 stopes x 2 men per stope

= 4 sandfill timbermen

Fill Placement

1 stope x 1 man

= 1 fill operator
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MINE DEWATERING
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The documentation of techniques to be used, and volumes of water to be

removed, are not well documented in the Amax study.

i. The Allstate 1975 report is not clear on the calculations

(Chapter 7 pages 6 and 7), however, the following summarises my

interpretation of this section.

1.1 Mine Make 2 x lob gallons/day
Average pumping rate required
105 1/s (1,390 gpm)

1.2 Dewatering Voids plus Groundwater
{(a) Total pumping - First 19 weeks
19 weeks at 6 million gallons
= 800 million gallons
Effective dewatering
| = 800 - 19 weeks at 2
= 534 million gallons

(b) Total pumping - Next two years
104 weeks at 3 million gallons
= 2,185 million gallons
Eifective dewatering
= 2,184 ~104 weeks at 2
= 728 million gallons

per day

million gallons/day

per day

million gallons/day

1.3 Total dewatering to "steady - state" over 2 years

and 19 weeks
534 + 728
1,262 million gallons

]

Note the actual calculation for the 1,

320 million gallons is

unclear.

2. The Hardeastle and Richards report "Conceptual Study for

Dewatering and Shaft Access, 26.2,1980" includes the following

calculations:-
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2.1 Mine Make

Using the Australian Grouandwater Consultants figure
8.4 Ml/day
Average pumping 97 1/sec. (1,280 gpm)

2.2 Water in Voids
Total water in mined voids 700 x 109 litres, assuming
no fill.
To remove this in twelve months, the pumping rate

required is 22 1/sec (290 gpm)

2.3 Ground Water

A.G.C. estimated 10,000 to 11,000 Ml would have to be
drained off,
Allstate suggest 6,000 ML (1,320 million gallons - see
above). This includes water in voids.
The Allstate figure of 6,000 Ml was selected,
I believe this figure should be 5,750 M1 less voids
(2.2 above).

= 5,750 - 700

= 5,050 Ml
To remove this volume in 12 months, pumping rate
required is:

= 5,050 x 106

365x24x%60x60
= 160 1/sec

Note: This compares with the H & R calculation 6,000 Ml in

12 months equalling 130 1/s which is obviously an error.
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<§3 : BEACONSFIELD FEASIBILITY REPORT ~ JULY, 1978,

f h _ ‘ _
g 7. MINE DEWATERING: WATER CONTROL. 15)%7()6!?
3 ) . .

] 7.1 Indications of Previous RBetes of ¥low.

By reference to Section 4.2 above, it will be seen that for the

eight years pricr to the closing of the mine, water inflow was
] at a rate of 3 million galions per day for the majority of this

period, reducing over the last few years to about 2 million gallons
_! per day. !
] Inflow surges as water bearing strata were cut during mine develop-%

ment were a major problem for mine management, and between 1903 andg

1914 the maxXimum pumping capacity of the mine was increased from i

3 million gallons per day to approximately 6% million gallons per

i

day. This higher capacity was apparently adegquate to deal with
surges of water inflow at the time.

Surface Water Control.

-

The Tasmania Gold Mining Company recognised Blyth Creek as the

major source of water flow into the Tasmania goldmine. The creek-

-

is thought to be a feeder to the limestone qguarries which in turn

are connected through waterbearing strata to fissures in the mine
walls,

L -2

The previous operators diverted and flumed Blyth Creek with round

timber poles, a 1ittlg of which is still evident today. A more

Svonniiall

sophisticated approach is contemplated along the following lines:

1. A& perﬁanent diversion of Blyth Creek by way of an open channel

)

which will be constructed of earthen banks and sealed with an

impermeable base, to cut off the wide sweep of Blyth Creek

-

around the limestone quarry area.

On the advice of the Water Congervation and Irrigation

- -

Commission, the most effective way to seal the diversion of
Blyth Creek would be, after the forming up of the new creek
course, to lay a bed of clay to a depth of one foot. This clay
would be mixed with Bentonite, puddled to an optimum moisture

content and compacted and shaped on the two sides, and the

.Eq-

-

base of the creek diversion. This would provide the most
effective impermeable seal to obviate water seepage throuagh

i
Y|
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limestone beds and is the precedure tha* would be zdopted by

the W.C. & I.C. in these circumstances.

It is also possible that, in the event of the ore processing works
being located near to Blyth Creek and the limestone cuzrries (one
of two alternative locations being considered), the ¢l¢ quarries
could be used for fine tailings dumps and the tailing waterial
could contribute to the sealing of underground waterccurses.

The use of dyes is planned as a means of positively ccnfirming the

main source of inflow to the mine, and this can be done when

dewatering of Harts shaft has progressed some way.

Estimated Pumping Requirements for Mine Operation.

The historical record of pumping requirements, which diminished
with the increasing depth of the mine, would indicate a static
requirement at 1500 ft. depth of workings, of approximately 2
million gallons per day to handle the natural ihfldw into the mine.
However provision must be made in the new installatiorns for a
capacity sufficient to stand surges of water as water-bearing
strata are intersected by developmental headings; also for
capacity in the early years to cope with extra flow related to
lowering of the watertable in the surrounding countryside.

For these reasons, planned pump capacity is 6 million gallons per
day. This will give approximately 4 million gallons per day of
surplus capacity over and above the natural inflow into the mine.
Such surplus capacity will be fully used initially to dewater the
old workings, and will also be used to some extent in the early '
period after initial dewatering, to handle the extra water inflow
related to lowering of watertable. However it is expected that
after a périod the hydraulic gradient in the surrounding country
will be lowered to a point where the rate of inflow into the mine
proper will follow the pattern of previous pumping experience.
Following completion of initial mine dewatering, estimates in this
Report allow for the removal of 3 million gallons per day for a

period of two years, reducing to 2,million gallons per day thereaftef

The final pump installation in the dewatered mine will use 3,300
Volt power and will comprise:
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(a)

(b)

(c)

(d)
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three submersible pumps (450 H.P. motors) with a combined

670 ft. 1lift capacity of six million gallons per day, to

lift water from the shaft sump to the 1500 ft. Level and to
cope with any water surges which may flood the lower workings.,
These may be supplemented by centrifugal pumps on the 1650 ft.
and 1800 ft. Levels to deal with any continuing flow from
these Levels.

Three centrifugal pumps (360 H.P. motors) with a combined

500 ft. lift capacity of six million gallons per day, to lift
water from a reservoir at 1500 ft. to a reservoir at the 1000
ft. Level.

Two centrifugal pumps (500 H.P. motors) with a combined 400 ft
1lift capacity of six million gallons per day, to lift water
from the 1000 ft. reservoir to a reserveoir at the 635 ft.
Level.

Three centrifugal pumps (440 H.P. motors) with a combined 650
fe. lift‘capacity of six million gallons per day, to lift
water from the 635 ft. reservoir to drainage channels at the
surface.

This pumping set-up will cope flexibly with initial dewatering,

normal inflow, surge inflow, and the unlikely event of flooding of

the mine to any depth.




Initial Dewatering-Procedure and Timing.
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(a)

General Approach (Base Case).

It is proposed to dewater the mine workings from Harts shaft.

Harts shaft has been chosen as the entry point into the mine
because it was the only fully serviceable shaft at the time
of mine closure, and the recorded data show the shaft to be
in solid ground (exclusive of some detrital material around
the collar) right through its full depth. Refer to Figure
7.2 where this feature is shown as part of a geological

interpretation of the Deep Lead channel, prepared by
Tricentrol in 1974.

The main alternative would have been Grubb shaft which was
sunk in the Deep Lead formation. The upper 500 ft. of this
shaft had closed in at the date of mine closure to the extent
that this part of the shaft was accessible for rope haulage
only, not for haulage of men, materials or ore.

Power supply for dewatering will be provided by a diesel
generating station of approximately 3000 Kw capacity (refer
Section 11.2, items 15 and 16).

A requirement preliminary to the commencement of dewatering
is the repair of the collar of Harts shaft, where there has
been a collapse of some abutments and foundations of the old

shaft collar, and some undermining of the Harts shaft Winder
House.

The surface structures remaining at Beaconsfield from previous
mining opérations include the exterior walls of the Harts
shaft winder house, the boiler house, and the Grubb shaft
winder house. They have historical significance in the local
context. It will therefore be necessary to underpin the walls

of Harts shaft winder house at an early stage of repairing the
shaft collar.

Repair of the shaft collar, which will include inter alia the
removal of the slabs of unreinforced concrete from near the
mouth of the shaft and the removal of broken timbers at the
mouth of the shaft, will permit the selection of one of the
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three shaft compartments for the lowering of pumps and
effecting of dewatering and lower shaft repairs.

The operation of restoring the shaft collar has been studied !
by Pearson Bridge Pty. Ltd., which has provided the cost
estimate for this item. (Subsequent auger drilling in the
shaft area indicates that collar restoration may be simpler

and cheaper than forecast by Pearscn RBridge).

The attached Figure 7.1 gives a schematic diagram of connec-
tions between the three major shafts used for previous mining

operations i.e. Main shaft, Harts shaft and Grubb shaft.

The first stage of dewatering would be to the 635 ft. horizon,|
in Harts shaft. From this horizon there are interconnections
to Main shaft, via a Riedler Pump Chamber, and a winze con-
nection between Harts and Main shafts. Therefore at the

635 ft. horizon it should be pessible to determine that all
upper workings i.e. above 600 ft. R.L. have been drained by

the dewatering from Harts shaft.

The 600 ft., 715 ft., 815 ft. and 915 ft. Levels were
developed from Main shaft. Thus, once command has been
obtained of Main shaft, inspections should be possible from
underground of the effective dewatering, by the pumping from
Harts shaft, of the 715 ft., 815 ft. and 915 ft. Levels.
This is dependent on the extent to which the recorded blockage
of Main shaft as an airway at the 1000 ft. Level, caused by a
fall of timber from the 200 ff. Level, extends up the shaft.

The old mine plans show dams at each of the main crosscuts
from the various shafts to assist in controlling the rate of
water inflow to the pumps. The physical construction of

these dams is not known, but it is likely that heavy timber

If it is found that these dams are holding back water as
dewatering proceeds, they can be demolished by an explosive
charge as they are progressively exposed by the lowering of
the water level in the shaft.

From the 1000 ft. Level Harts shéft was used to develop the
mine down to the 1370 ft. Level. Hence on each level there
is connection to mine workings and there exist crosscut
entries to the orebody up to 300 ft. in length.
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These crosscuts are in Hanging Wall (in quartz-sandstone
beds), and apart from providing inspection points, the
crosscuts can be used for temporary storage dams, and if.

desirable for positioning extra pumps to supplement the
shaft pumps.

From 1370 ft. to 1500 ft. there is a winze connection below
Harts Shaft of ft. x 4 ft. dimension. There are also
crosscut connections between Harts and Grubb shafts at the

1000 £ft. and 1370 ft. Levels.

It is intended that dewatering from the 1000 ft. to the 1370
ft. Level will be undertaken ﬁsing the submersible pumps in
Harts shaft, and that the submersible pumps will probably be

transferred to Grubb shaft for the final stage of dewatering
below 1370 ft. Level.

The time taken to dewater the old mine workings down to the
1500 ft. Level cannot be calculated with certainty, being
a function of rate of water inflow, pump capacities used, and

the extent to which temporary repair work is necessary to the
timbers of the shaft.

A period of 9 weeks has been allowed for the dewatering
operation to the 1370 ft. Level, and the 50% contingency
allowed on this item in the cost estimates in effect provides

for an additional 4.weeks, as costs are related primarily to
timing. A further 6 weeks {including contingency) is allowed

for dewatering from 1370 ft. to 1500 ft. Level. These periods

exclude intervening holding periods used for stage-pump
installations on the exposed Levels.

Given a rate of dewatering of 6 million gallons per day the

13 weeks of dewatering represents about 800 million gallons
pumped ocut. If one assumes that a "normal inflow"™ of 2
million gallons per day will recommence during draw-down,
then the 13 weeks represents at least 500 million gallons of
effective dewatering during the 13 week pericd.

It is also assumed that. pumping will be at a rate of 3 million
gallons per day for two years after dewatering of the 1500 ft.
Level is achieved, representing a further effective dewatering
of the countryside of 1 million gallons per day or 720

million gallons over 2 years.
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At the end of this two years it is assumed that pumping will
diminish to tngdipé¥mal“ level of 2 million gallons per day.
The estimated 1320 million gallons of effective dewatering

of mine workings and surrounding countryside meets the

estimate for this item of several experienced mining men.

Some detail of the planned dewatering operation is given in
the following text. -

Dewaterinag Procedure in Detail (Base Case).

Surface installations for the shaft repairs and for mine
dewatering are as follows:

a. Surface double- drum winch, capable of lowering a sinking
