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2.0

3.0

- 1 -

INTRODUCTION

This report describes the feasibility work performed by Lynch
Mining Pty Ltd for the establishment of mining operations at Mt.
Bischoff, near Waratah in north-west Tasmania.

LOCATION

Mt. Bischoff is located in the Waratah district, north-west
Tasmania. (figure 1) The township of Waratah is approximately
one kilometre south of the existing open cut workings and 60
kilometres south by road from Burnie (sea port). Wynyard
(airport) is another 20km distant. Good sealed roads connect
Waratah with these northern ports, as well as the southern
townships of Rosebery and Zeehan.

Eighteen kilometres east of Waratah is the Guilford junction of
the railway line between Zeehan, Rosebery and Burnie.

DISCOVERY AND CORPORATE BACKGROUND

Tin ore was first discovered in December 1871 by James Smith in
the alluvium of Tinstone Creek on the south-west slope of Mt.
Bischoff.

In 1873 the Mt. Bischoff Tin Mining Company Registered was
formed and after some initial difficulties production
commenced. The operation was initially worked as an alluvial
mine with sluices and hand jigs producing tin concentrates.
Underground prospecting commenced in 1897 to supplement the open
cut operations.

Mining and processing continued by private companies until
1929, when the most significant tin producer, Mt. Bischoff Tin
Mining Company Registered, ceased to operate profitably.

After 1929 large scale mining operations ceased and the Mt.
Bischoff Tin Mining Company Registered let the mine to
tributors. The Commonwealth Government acquired the mine and
plant from the Mt. Bischoff Tin Mining Company Registered in
1942. The Commonwealth worked the area until its withdrawal in
1947.
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Since 1947 the tin ores of Mt. Bischoff have been intermittently
worked on a small scale by tributors, and various surface
investigations have been carried out by a number of mining
compan~es.

In 1964, Mt. Costigan Mines Ltd, later joined by Broken Hill
South, extensively drilled and prospected the central mine area
in an effort to prove the ore reserves remaining beneath the old
workings. This work was largely unsuccessful.

In September 1964 Comstaff Pty Ltd was formed between Mt.
Costigan and Broken Hill South. Australian Anglo American
joined Comstaff in 1968, and became operator.

Between 1964 and 1970, exploration programmes completed included
electrical and geophysical surveying, geological mapping, rock
sampling, diamond drilling and adit rehabilitation.

In September 1972 Australian Anglo American became 100%
contributors to the joint venture.

The Comstaff Joint Venture was formed in 1977 between Comstaff
Pty Ltd and Preussag Australia Pty Ltd. The Joint Venture
determined that potential existed to successfully mine the
dolomite lodes at Mt. Bischoff, and in November 1977 Metals
Exploration Ltd (MEL) were approached to join the Mt. Bischoff
Project.

MEL joint ventured into the Mt. Bischoff project in early
1978, and in August the same year CRAE entered into a joint
venture with MEL. The Mt. Bischoff Joint Venture commenced
field work on the Mt. Bischoff project in June 1978.

several major mining evaluations were undertaken between
1981 and 1984, these being summarised in section 4 of this
report. In March 1983 CRAE assigned its equity to MEL.

The Mt. Bischoff Joint Venture, comprising MEL 85% and Comstaff
and Preussag 15%, were granted Retention licence No 8807 of 4
square kilometres on 14 October 1988.

On 5th October 1993 Lynch Mining Pty Ltd purchased Retention
licence No 8807 from Metals Exploration Ltd, Comstaff and
Preussag to own 100% equity in the leases.
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PREVIOUS WORK

Numerous engineering studies and mine planning exercises
have been carried out with the intention of establishing
the most cost effective means of mining and processing the
ore from the Mt. Bischoff tin deposit.

A brief history of the more recent studies is as follows:

4.1 Austin Anderson Preliminary Engineering Study

This study was commissioned by the Joint Venture
managers (Metals Exploration Ltd) in 1981. Three case
studies were developed.

4.1.1 Gase 1

Mining and concentrating at Waratah with one pre­
production year followed by an initial annual
production of 200,000 tonnes of DSL ore increasing to
an ultimate annual production rate of 550,000 tonnes
of combined DSL and Porphyry ore.

4.1.2 Gase 2

Mining and concentrating at Waratah with one pre­
production year followed by an initial annual
production of 150,000 tonnes of DSL ore increasing to
an ultimate annual production rate of 400,000 tonnes
of combined DSL and porphyry ore.

4.1.3 Case 3

Mining and stockpiling operations at Waratah with
transport to custom milling at Aberfoyle's Cleveland
concentrator at Luina. One pre-production year
would be followed by an initial annual production of
150,000 tonnes of DSL ore increasing to an ultimate
annual production rate of 260,000 tonnes of DSL ore
only.
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4.2

4.3
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Minimum Production Case

The 1978 Comstaff Joint Venture - Metals Exploration Ltd
Agreement called for a Decision to Mine to be made at a
minimum rate of 100 tonnes per annum contained tin. In
order to be assured that this would be possible, the Mt.
Bischoff Joint Venture performed several studies
incorporating the use of a small modular plant at Waratah
and contractor mining of high grade DSL ore at low stripping
ratios. The first such plan called for mining in the
Greisen face area. The second plan called for mining in the
Pit Flat area.

Stage 3B Mining Study - Modified Case 3

Performed in 1982 based on the work undertaken by Austin
Anderson, modifications to the plan were broadly set as
follows:

a) DSL ore mined in years 1 and 2 and from then on
blended with Porphyry ore so that

(i) 270,000 tonnes of porphyry ore mined per annum,
stockpiled, and transported to Cleveland for
preconcentration. 50% rejected as tailings and
the remainder delivered to the concentrator as an
upgraded flotation feed.

(ii) 130,000 tonnes of DSL ore mined, stockpiled,
and transported to Cleveland for direct
feeding to the concentrator.

b) A complete reassessment of the geological information
and updated drilling result was carried out.
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4.4

4.5

4.6
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Mlning Qptimisation study

Completed in June 1984 by G. Jones on behalf of
the Mt. Bischoff Joint venture, the optimisation
study required mine planning to optimise cash
flow without restrictions imposed by:

(i) Joint Venture agreement requirement

(ii) Specific maximum tonnage to an offsite plant

The Austin Anderson exercise and the Stage 3B
Mining Study (March 1982) were used to develop
the rationale for this mining plan.

Three open pit cases were examined with
underground reserves also being established.

The main pit by itself without a pre-production
year was argued by Jones to be the optimum mining
case.

Re-estimate of Mlnilllum Production Case

Completed by G Jones in June 1988, this was a
revision of the previous 1982 Minimum case study.

Table 1.0 summarises the various mining and
processing studies undertaken on the Mt. Bischoff
Tin project.

Metallurgical Studies

Evaluation of the metallurgical characteristics of Mt.
Bischoff ores was initiated in 1979 by the Mt.
Bischoff joint venture. As part of Stage I (1979)
and Stage II (1980) Development Programs, Amde1
investigated the following two concentration routes.

(i) Conventional: used gravity techniques to recover
coarse cassiterite and flotation to recover fine
cassiterite subsequent to a medium grind and
removal of sulphides.



(iv) Amdel carried out Bond Work Index Grindability
Tests.

(ii) Unconventional: used very fine grind and recovery
of cassiterite by flotation only.

Several consultants carried out testwork on
Bischoff ore samples in the Stage III Program as
follows:

The unconventional approach illustrated the
general applicability of tin flotation technology
to finely ground Bischoff ores.

1, ,.'. ; ~ ,~

"'- 6

Comprehensive evaluation of the response of
Bischoff DSL and porphyry to conventional
gravity/flotation cassiterite recovery commenced
in January 1981 as part of the Stage III Program.

In November 1979, Cleveland Tin reported results
of laboratory tests on six Mt. Bischoff samples
predicting similar metallurgical performance to
their own ores in the Cleveland concentrator.

Testing of the conventional approach identified
problems associated with the presence of massive
sulphide and talc mineralisation and the
variability in cassiterite grain size.

Testwork established that while Bischoff
metallurgy is complex and variable, acceptable
tin concentrates could be produced at reasonable
tin recoveries for this type of ore.

(i) Aberfoyle's Central Metallurgical Services tested
composite samples and confirmed metallurgical
predictions of the Joint Venture.

(ii) Testing of composite samples at Renison
Ltd. using their standard amenability test
indicated that Bischoff and Renison ores are very
similar.

(iii) Mineral Deposits Limited tested and confirmed the
amenability of porphyry ore to preconcentration
us~ng rod milling and spirals.
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From the results of the Stage III Program
parameters were derived for the design of a
treatment plant for Bischoff DSL and Porphyry
ores.

4.7 Ore Reserves

The Ore Reserve calculation for the Mt. Bischoff
Tin Deposit were undertaken by Douglas McKenna
and Partners Pty Ltd on two separate occasions
(1982, 1983).

The 1982 work was restricted to a portion of the
deposit between Section 920£ and 1300£ and provided
ore reserves at 0.4%, 0.3% and 0.2% Sn cut offs for
the Dolomite Sulphide Lode (DSL) are and 0.3% and 0.2%
Sn cut offs for the Quartz Porphyry (QP) ore.

The 1983 work covered the remainder of the Mt.
Bischoff deposit to complete the are reserve
calculations.

The ore reserve calculations were based on
geological data obtained from cross-sections,
long-sections and 10 metre level plans prepared
by the Mt. Bischoff Joint Venture.

Initially the footwall of the dolomite, and the
hangingwall and footwall of the quartz porphyry
were contour plotted, using drill-hole and
surface data. Contour plotting was necessary as many
drill holes, particularly those drilled prior to the
joint venture, did not fallon the metric sections,
and are only projected onto the sections.

From the contour plans, the cross-sections and
long-sections the 10 metre level plans were
compiled, ensuring that the three sets
correlated.

Specific gravity values of 3.5 tlm3 and 3.0 t/m3 were
used for the DSL and QP ore types respectively.
These were determined from testwork carried out at
Amdel. Later work done by Douglas McKenna and
Partners has suggested that these specific gravity
values may be slightly low.
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The ore reserves at Mt. Bischoff of DSL and QP ore are:-

DSL at 0.3% Sn cut-off

%Sn Tonnes Category

1.12 53800 Proven
1.05 1053800 Probable
0.76 221260 possible
0.52 99240 PP
0.87 1428100 Total

QP at 0.2% Sn cut-off

% 3n Tonnes Category

0.47 3325500 Probable
0.50 76300 Possible
0.33 120100 PP
0.47 3521900 Total

PP - this represents the near surface mineralisation relying
heavily on surface hand auger sampling. This mineralisation
is below the "possible" category and is designated on the
sections and calculation sheets as "PP".



._-------------------
Table 1.0 Past Mining Studies

YEAR STUDY DESCRIPTION UNDERTAKEN MINEABLE ORE RESERVE % TIN STRIP MINE
BY (TONNES x 10 6

) RATIO LIFE
DSL PORPHYRY COMBINED DSL PORPHYRY COMBINED It: t) (Years)

NOV Preliminary Feasib- Austin
1981 i1ity study for the Andersen

Alternatives to est-
ablish Mining and
Treatment Operations

Cases 1 & 2 1. 20 2.62 3.82 0.81 0.33 0.48 5.9 8 & 12

Case 3 0.894 0.894 0.80 0.80 3.8 4

FEB Minimum Production MEL 0.234 0.234 0.90 0.90 2.4 8
1982 Case

MAR stage 3B - Optimised MEL 1. 475 1.843 3.318 0.74 0.40 0.55 4.7 10
1982 Mine Plan based on

Austin Anderson case 3
(Modified Case 3 study)

AUG stage IV Preliminary CRA 1.18 0.44 1. 62 0.87 0.49 0.77 6.2 8
1982 Economic Evaluation

Study
.....
G~D

C;;

C
f-:..



- - - - - - - - - - - - - - - - - II,

YEAR STUDY DESCRIPTION UNDERTAKEN MINEABLE ORE RESERVE % TIN STRIP MINE
BY (TONNES x 10 6

) RATIO LIFE
DSL PORPHYRY COMBINED DSL PORPHYRY COMBINED (t: tl (Years)

DEC Minimwn 100 tpa CRA 0.042 0.042 1. 40 1. 40 1.4 5
1982 Contained Tin

Operation

JUL Development of Open MEL 0.238 0.238 1. 02 1. 02 4.5 4
1983 pit Mining Operations

at a Milling Rate of
56500 tpa.

JUNE Mining Optimisation MEL
1984 study G. Jones

Case 1 1. 02 0.71 1. 73 0.78 0.43 0.64 5.3 10

Case 2 1. 02 1.22 2.24 0.78 0.41 0.58 5.4 10

Case 3 1. 02 0.78 1. 80 0.78 0.43 0.63 5.1 10

JUN Re Estimate of MEL 0.238 0.238 0.90 0.90 2.3 8
1988 Minimwn Production

Case
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5.0 GEOLOGY
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5.1

5.2

Mineralisation

The Mt. Bischoff tin deposit lies close to the hinge
zone of the Bischoff Anticlinorium in an area of
strong positive relief above the surrounding plateau.

Tin occurs as cassiterite ~n three styles of primary
mineralisation namely:

(i) disseminations ~n massive sulphide ore;

(ii) disseminations ~n porphyry; and

(iii) vein deposits.

A major part of the tin resource is concentrated in
the sulphide ore type. This ore type occurs within
the dolomite host rock and is commonly well developed
close to the porphyry/dolomite contact. The sulphide
ore type is of variable mineralogy consisting of
combinations of pyrrhotite, pyrite, talc, quartz,
carbonate (usually dolomite), serpentine with minor
amounts of other minerals such as tourmaline,
tremolite and of course cassiterite. Other SUlphides
occasionally present are chalcopyrite, sphalerite,
galena and arsenopyrite with stannite recorded rarely.

The Dolomite Sulphide Lode (DSL)

The DSL is a complex mineralisation of metasomatic
replacement type. It occurs as lenses within a
locally restricted synclinal dolomite horizon of
Precambrian age, mainly in a footwall position on
the northern flank of the dolomite. The base of the
syncline (and the tin mineralisation) reaches to about
100 metres below surface. The strike length of the
lode is 300 metres and its thickness is highly
variable averaging about 20 metres.

DSL also occurs as lenses along the hangingwall and
footwall contact of the intruding porphyry sill/dyke.
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5.3 Quartz Porphyry

The main porphyry tin reserves lie in one major quartz
porphyry dyke - White Face/Stanhope Dyke - of Devonian
age. This dyke is over 1 kilometre long, with most of
the tin reserves occurring within a 600 metre length
centred around the mine dolomite sequence. The dyke
is typically 20 metres wide, dips at about 20 to 30
degrees north west near the surface and 50 to 60
degrees at depth. The dyke obliquely cuts the
dolomite horizon.

The best cassiterite mineralisation lies at the bend
in the porphyry where the dip changes from 30 to 60
degrees. The edges of the porphyry are generally of
low tin grade, and the centre is higher in grade.

The dyke is composed of quartz, topaz and lesser
feldspars (these having been replaced by topaz).
Disseminated pyrite, and occasionally pyrrhotite occur
throughout. Between sections 980£ and 1150E, the bend
in the porphyry dyke pitches shallowly west along the
base of the dolomite, providing a locus for the
development of DSL ore and porphyry ore. It is in
this zone of higher grade ore development that mining
would commence.
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WORK CONDUCTED

6.1 Introduction

Lynch Mining Pty Ltd has not undertaken any further
field exploration work as it believes that a
satisfactory knowledge of the local geology has been
developed from work undertaken by Metals Exploration
Limited.

Efforts have been concentrated on a series of
feasibility studies based around the mining and
processing of the DSL. Some studies have been
undertaken that also include the mining of the
porphyry ore.

6.2 DSL Mine Planning

6.2.1 Connnissioned Pit Designs

A J Murphy & Associates were commissioned to assess
the ore grade potential for mining a selected quantity
of the Dolomite Sulphide Lode (DSL) for possible sale
to Renison Limited, as supplementary feedstock for
their treatment plant located at Renison.

A series of open cut pit designs were completed using
base data available from the comprehensive set of ore
reserve tables, previously calculated by Douglas
McKenna and Partners (1982,1983), using a 0.4% Sn cut
off grade. The base data was presented both in plan
and in cross section.

The aim of the design work was to identify diluted
mineable reserves totalling 500,000 tonnes at 1.2% Sn.
To achieve this, A J Murphy & Associates selected ore
blocks from the ore reserve tables at grades of 0.8%
Sn or better, after dilution. Ore blocks grading
between 0.4% Sn and 0.79% Sn are subgrade and will be
stockpiled awaiting more favourable tin prices.
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DILUTED MINEABLE ORE RESERVE
(Revised Assessment)

DILUTED MINEABLE ORE RESERVE
(Initial Assessment)

41,740 tonnes @ 1.34% Sn

59,955 tonnes @ 1.11% Sn

438,265 tonnes @ 1.23% Sn

396,525 tonnes @ 1.21% Sn

Proved 41,740 tonnes @ 1.34% Sn

Probable 329,312 tonnes @ 1.25% Sn

-------------------------

Sub-total 371,052 tonnes @ 1.26% Sn
Plus:
Measured Resource 59,955 tonnes @ 1.11 % Sn

Sub-total
Plus:
Measured Resource

Probable

Proved

The revised assessment was discarded due largely to
the reduction in available ore.

The initial estimate based on the above criteria
indicated a potential mineable resource of about
498,000 tonnes of DSL containing an average grade of
about 1.21% Sn, as follows:

Following discussions with Renison staff in April 1993
and then in August, 1993 it was agreed that the
initial estimate would be reviewed, taking into
account the apparent lower grade ore blocks located on
the bottom levels of the proposed open pit. This
resulted in a revised ore potential of about 430,000
tonnes of DSL containing an average grade of about
1.24% Sn, as follows:
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DILUTED MINEABLE ORE RESOURCE
(Proposed)

The full reports from A J Murphy & Associates are
included as Appendices 1 and 2.

A comprehensive summary of the 3 mine designs
performed by A J Murphy & Associates is included ~n

Table 2. O.

41,740 tonnes @ 1. 34% Sn

373,397 tonnes @ 1.22% Sn

-------------------------

415,137 tonnes @ 1.23% Sn

61,460 tonnes @ 1.11% Sn

sub-total
Plus:
Inferred Resource

Indicated

Measured

The proposed design has an ore potential of
approximately 470,000 tonnes of DSL at an average
grade of 1.22% Sn, as follows:

Both the initial and revised assessments were
characterised by single ramp access with obvious
flexibility restrictions. The redesigned pit with
dual ramp entrance is the proposed design.

- 13 -

The original open pi t was redesigned by A J Murphy &

Associates to segregate the three identified zones of
known mineralisation, incorporating them into separate
pits with alternative access into each pit. The
rationale behind this design was to provide an
improved breakdown of ore and waste in each zone and
to enable better scheduling of overburden removal, in
conjunction with establishing an earlier cashflow from
mine production.
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Table 2.0 summary of Diluted Mineable Ore Reserves

Initial
Assessment

Proved It) 41740 @ 1. 34% Sn

Probable (t) 396525 @ 1. 21% Sn

Sub-total It) 438265 @ 1. 23% Sn

Measured It) 59955 @ 1.11% Sn

Total ore It) 498220 @ 1. 21% Sn
Resource

Total Ore It) 498,220

Total Waste It) 1,854,955

Total Tonnes Mined 2,353,175

Strip Ratio It: t) 3.72

Ore Volume Ibem) 142,349

Waste Volume (bern) 650,861

Total Volume mined 793,210

Strip Ratio 1m3 :m3
) 4.57

Dilution 'D and 15% @ 0.3% Sn
grade

Revised Proposed
Assessment

41740 @ 1. 34% Sn 41740 @ 1. 34% 3n

329312 @ 1.25% Sn 373397 @ 1. 22% 3n

371052 @ 1. 26% 3n 415137 @ 1.23% 3n

59955 @ 1.11% Sn 61460 @ 1.11% Sn

431007 @ 1. 24% Sn 476598 @ 1. 22% Sn

431,007 476,598

1,595,843 1,913,930

2,026,850 2,390,528

3.70 4.02

123,145 136,171

559,945 671, 554

683,090 807,725
b-\.

4.55 4.93
C>"::
(,,)

C:,':,

15% @ 0.3% Sn 15% @ 0.3%
L-,J

Sn
~-\,:



6.2.4 Review of Old Plans and Sections
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6.2.2

6.2.3
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Inhouse Review of DSL Mineable Reserves

A review of the DSL reserves was conducted by
Lynch Mining staff in September 1993. Work
undertaken included:

(i) review of the ore block cross sections and
plans prepared by Douglas McKenna and
Partners.

(ii) review of density data

(iii) simulation of extraction to validate DSL
mineable reserves.

The simulation of extraction was undertaken using
the "Revised Assessment" pi t design. The review
indicated that approximately 500,000 tonnes
grading 1.2% Sn was attainable, as suggested by
the work undertaken by A.J. Murphy and
Associates.

Details of the results from the ~n house review
are included in Appendix 3.

Mine Scheduling

A.J. Murphy and Associates proposed pit was
scheduled so that early cashflow was established
by being able to supply a continuous ore stream
to Renison Limited at a monthly rate of 12000
tonnes at 1.2% Sn.

Tables A1 to A13 are attached in Appendix 4 and
summar~se the mine scheduling undertaken to meet
the above criteria.

Old mine plans and sections were reviewed in the
Rosny Park office of the Mines Department.
Copies of relevant plans and sections were taken
to allow digitising to determine the extent that
existing underground openings are contained
within the bounds of A.J. Murphy's proposed pit
design.
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6.2.5 Surveying

On site surveying was conducted by L.C. MacKenzie
& Associates of Wynyard and included:

a) resurrection of Metals Exploration's survey
grid.

b) set out of A.J. Murphy and Associates
proposed pit design.

c) establishment of sufficient survey control
around the proposed open pit.

d) provide a rough volume of the Glory Hole

Volumes of the Glory Hole are as follows:

In house Pi t Design

b) SE east extension and pit deepening

a) NE east extension to 620 RL

177411 m] (edge of hole)

at 684 level

at 678 level

Quartz Porphyry M2ne Planning

The in house pit has an ore potential of
approximately 470,000 tonnes of DSL at an average
grade of 1.22% Sn, and a porphyry ore potential
of 400,000 tonnes grading 0.49% Sn, as follows:

A.J. Murphy and Associates proposed pit design
was modified to include porphyry ore at low
incremental strip ratios. The modifications
included:

An in house pit design was undertaken to assess
the viability of supplying DSL and porphyry ore
for treatment at a revamped Cleveland Concentrator.

6.3.1

6.3

I
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Diluted M2neable Ore Reserve

(In House Assessment)

DSL Reserve

DSL High Grade 476598 tonnes @ 1.22% Sn
DSL Low Grade 133932 tonnes @ 0.69% Sn

Total DSL 610530 tonnes @ 1.10% Sn

Porphyry Reserve

NE extension 211077 tonnes @ 0.53% Sn
SE extension 196676 tonnes @ 0.45% Sn

Total Porphyry 407753 tonnes @ 0.49% Sn

Mine Design statistics for the lTI house design including mining
of the porphyry ore are as listed in Table 3.



__________________ _ lUll.

Table 3.0 Mine Design Statistics - In House Assessment

Ore Type Ore Grade Waste Total Strip Ore Waste Total Strip
(tonnes) (%Sn) (tonnes) Tonnes Ratio (BCM) (BCM) BCM Ratio

(t:tl (m3 :m3
)

.............................. ............................. ..................... .................. .....................-................. .. -................ ........................... .................. ........................................- ........................................

DSL HG 476598 1.22 1886798 2363396 3.96 136171 628933 765104 4.62

DSL LG 133932 0.69 133932 38266

Total DSL 610530 1.10 1886798 2497328 3.09 174437 628933 803370 3.61

Porphyry NE 211077 0.53 416645 627722 1. 97 70359 146191 216550 2.08

Porphyry SE 196676 0.45 204819 401495 1. 04 65559 71866 137425 1.10

Total 407753 0.49 621464 1029217 1.52 135918 218057 353975 1. 60
Porphyry

Grand Total 1018283 0.86 2508262 3526545 2.46 310355 846990 1157345 2.73



6. 4.2 Cleveland Model

The main strategies for processing Mt. Bischoff ores
have been modelled, along with minor variations to
these strategies.
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6.4

6.4.1

- 17

operations strategies

The Operations strategies favoured are briefly
discussed.

Renison Model

The Renison model has been developed based upon
negotiations with Renison Limited for Lynch
Mining to supply Renison with approximately
140,000 tonnes per annum of tin ore grading 1.2%
Sn.

Presentations were made to Renison Limited by J.
Murphy and Lynch Mining staff at Renison. In
August 1993, A. Jannink (Douglas McKenna and
Partners) and J. Murphy visited Renison to
outline the ore reserve estimate and preliminary
DSL pit design.

Various studies were undertaken by Esker Milling
and Processing Pty Ltd to ensure that the
processing route was viable for both parties.

The report "Sampling Bischoff DSL ore processed
in the Renison Mill" is included in Appendix 5.

Negotiations with Renison are continuing.

Previous work undertaken by Metals Exploration
Limited identified the option of processing at
the Cleveland site as the most viable.

with these early findings in mind, the Cleveland
site was inspected in December 1993 and again ~n

March 1994. Detailed site assessments were
undertaken.

Various case studies performed by Esker Milling
and Processing identify the Cleveland processing
option as viable.

.-t .. ,-; j'

i ,~
" '
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Substantial capital expenditure is required to
re-establish a reliable tin processing circuit.
Nevertheless, the various existing utilities and
site infrastructure make the proposal attractive.

Environmental Considerations

Introduction

Environmental work carried out during the
period includes:

1. Review of existing data

I
I
I
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2. Consultation with the Division of Environmental
Managemen t.

3. Collection of preliminary base line data on
vegetation and water quality.
Environmental field work has concentrated on
water quality of the subject area and
existing AMD as these are the most
significant issues which will have to be
addressed in any development proposal for
the area.

6.5.2 Water

Existing data on water quality dates back to
1981 when Mr J. Stephens was retained by Metals
Exploration Ltd. to collect environmental base
line data.

Sampling of waters has been conducted by Lynch
Mining Pty Ltd to supplement the existing data.
Waters emanating from the mine are highly acid
with high levels of mobilised metals.

The Department of Environment and Land
Management have been made aware of the water
quality status of the site and further sampling
will be carried out to access the impact of
development of the site. (Ref. Appendix 6)



Discussions with the Division of Environmental
Management has reached a stage where guidelines
have been produced and a copy of these are
contained in Appendix 7.

Preliminary contact has been made with the
Department of Parks, Wildlife and Heritage and
the Department wi.Il inspect the site to determine
if a survey of the site's historic value is
warranted.

EXPENDITURE

Development Proposal

1 ,- "

o
o
o
o

106725
o
o
o

11068
o

117793

- 19 -

Total

Geology
Geochemistry
Geophysics - a~r

Geophysics - ground
Feasibility Studies
Rehabilitation
Drilling
Gridding
Administration
Other

Heritage Values

Expenditure on the licence for the period to 30
June 1994 is as follows:

6.5.3

6.5.4

7.0
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APPENDIX 1

REVIEW OF ORE RESOURCE POTENTIAL
BASED ON 0.80% CUT-Off GRADE

AI Murphy & Associates 25/8/93
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A.J. MURPHY & ASSOCIATES

12 Olympic Court
Glen Waverley. Vic. 3150
Telephone: (03) 802 5833
Facsimile: (03) 802 4604

BASED ON

REVIEW

OF

Analyses ofOperations
Mine Management Services

Inspection & Evaluation

0.80% CUT-OFF GRADE

LYNCH MINING LIMITED

ORE RESOURCE POTENTIAL

MT BISCHOFF TIN PROJECT
TASMANIA

Consultant Mining Engineers

Prepared For: J E Lynch

Prepared By: A J Murphy

Date: 25 August,1993

ref:JELREP93

Mine Feasibility Studies
Detailed Mine Designs
Development & Production Schedules
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1. INTRODUCTION:

MT BISCHOFF TIN PROJECT
TASMANIA

DILUTED MINEABLE ORE RESERVE
(Revised Assessment)

41,740 tonnes @ 1.34% Sn

DILUTED MINEABLE ORE RESERVE
(Initial Assessment)

Proved 41,740 tonnes @ 1.34% Sn

Probable 329,312 tonnes @ 1.25% Sn
--------------------------

Sub-total 371,052 tonnes @ 1.26% Sn
Plus:
Measured Resource 59,955 tonnes @ 1.11% Sn

Probable 396,525 tonnes @ 1.21% Sn
--------------------------

Sub-total 438,265 tonnes @ 1.23% Sn
Plus:
Measured Resource 59,955 tonnes @ 1.11% Sn

Proved

Following discussions with Renison staff in early August,
1993 it was agreed that the initial estimate would be
reviewed, taking into account the apparent lower grade ore
blocks located on the bottom levels of the proposed open
pit. This resulted in a revised ore potential of about
430,000 tonnes of DSL containing an average grade of about
1.24% Sn, as follows:

A J Murphy & Associates selected ore blocks from these
tables at grades of 0.8% Sn or better.

The initial estimate based on the above criteria indicated
a potential mineable resource of about 500,000 tonnes of
DSL containing an average grade of about 1.21% Sn, as
follows:

Base data selected for this assessment was available from
a comprehensive set of ore reserve tables, previously
calculated by Douglas McKenna & Partners (1982), using an
0.4% Sn cut-off grade. The base data was presented both in
plan and in cross-section.

A J Murphy & Associates were commissioned by Lynch Mining
Limited to assess the ore grade potential for mining a
selected quantity of the Dolomite Sulphide Lode (DSL),
located at the old Nt Bischoff Tin Mine, Tasmania, for
possible sale to Renison Limited, as supplementary
feedstock for their treatment plant located at Renison,
Tasmania.
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Although there was a significant reduction in the overall
pit volumes to be mined as a result of the review, viz:
from about 793,000 bcm down to 683,000 bcm, the average
waste to are ratios (based on adjusted tonnages for are
and waste) remained unchanged at 3.7:1.0. Therefore, there
would be no cost savings in the overall mining costs if
the revised option was adopted, and there would certainly
be a significant potential revenue loss to Lynch Mining at
the lower available are tonnage.

2. SUMMARY:

Basic Assumptions - Ore will be mined over 5.0m benches by
drilling & blasting.

- All blastholes will be sampled and
assayed to provide more detailed grade
information on are blocks.

- 15% dilution at an average grade of
0.3% Sn has been added to all selected
are blocks.

- Ore blocks located outside the
designed open pit have been classified
in this assignment as non-recoverable
are; however, some of these may be
accessible at a later date from
underground development.

- Ore blocks estimated to contain less
than 0.8% Sn after the addition of the
dilution factor have been classified
as sub-ore.

- Areas of known waste (e.g. dolomite)
can be mined over 10m or 15m benches.

- Final bench heights will range between
10m and 15m at batter angles of about
70 degrees. Safety berms on the final
benches will be 5.0m wide.

- Main haul road within the pit will be
12.0m wide on a gradient of 1 in 10.



• J.

====================~===============~===============

2.1 Initial Assessment - refer attached Tables 1A,2A,3A

Therefore:
W : 0 ratio (based on adj.tonnage factors) = 3.7:1.0

=======~=======~=======~=======================

, .
,. _'.~·i

\:l

166
1,873
2,591
4,131

20,907
42,909
57,365
82,525
80,473
79.969
57,946
53,898
56,962
39,532
22,757

T x G

604,006

142,349 bern

793,210 bern

650,861 bcm

1. 21

0.88
0.88
0.91
0.89
1. 01
1. 20
1. 40
1. 25
1. 34
1. 35
1. 23
1.13
1. 04
1. 08
1.16

Grade % Sn

498,220 tonnes

1,854,955 tonnes

188
2,120
2,851
4,619

20,614
35,798
40,861
66,225
59,860
59,025
47,231
47,597
54,860
36,670
19,702

Tonnes

498,220

Extract - Table 1A

ORE RESERVE ASSESSMENT

OPEN PIT VOLUMES - ORE & WASTE

Level

Extract - Table 3A

Waste Volume:
@ SG 2.85

Totals:

Total Volume:
less ore:

@ SG 3.50

655m RL
650m RL
645m RL
640m RL
6J5m RL
630m RL
625m RL
620m RL
615m RL
610m RL
605m RL
600m RL
595m RL
590m RL
585m RL

1)

11)
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3. COMMENTS:

4 .

,
,"

123,145 bcm

559,945 bcm

683,090 bcm
431,007 tonnes

1,595,843 tonnes

Extract - Table 3

OPEN PIT VOLUMES - ORE & WASTE

Waste Volume:
@ SG 2.85

===~=============-=============================

Total Volume:
less ore:

@ SG 3.50

1) ORE RESERVE ASSESSMENT

Extract - Table 1

Level Tonnes Grade % Sn T x G
------- ------- ----------- -------
655m RL 188 0.88 166
650m RL 2,120 0.88 1,873
645m RL 2,851 0.91 2,591
640m RL 4,619 0.89 4,131
635m RL 20,614 1. 01 20,907
630m RL 35,798 1. 20 42,909
625m RL 40,861 1. 40 57,365
620m RL 66,225 1. 25 82,525
615m RL 59,860 1. 34 80,473
610m RL 59,025 1. 35 79,969
605m RL 47,231 1. 23 57,946
600m RL 36,369 1. 09 39,603
595m RL 36,666 1.17 42,907
590m RL 18,581 1.17 21, 743
585m RL 0 0.00 0

G~2@'Totals: 1. 24 604,006

11)

b " .

Because of the significant reduction in the potential cash
flow if the revised option is adopted, Lynch Mining should
continue to consider the initial ore reserve assessment as
the optimum option - ie ore availability of around 500,000
tonnes at about 1.21% Sn.

It will not be possible to commence shipping ore from Mt
Bischoff until consistent ore supplies can be established
from the 630m RL level and below.

Therefore:
W : 0 ratio (based on adj.tonnage factors) = 3.7:1.0

2.2 Revised Assessment - refer attached Tables 1,2,3
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5.

Run of Mine S'pile - 1.00 - 1.19% Sn 141,892t @ 1.11% Sn

431,007t @ 1.24% Sn

173,785t @ 1.58% Sn

498,220 @ 1.21% Sn

190,161t @ 1.57% Sn

>1. 30% Sn

>1.30% Sn

- 0.80 - 0.99% Sn 115,330t @ 0.89% Sn

- 0.80 - 0.99% Sn 172,987t @ 0.90% Sn

High Grade S'pile

Low Grade S'pile

Totals:

Low Grade S'pile

Totals:

High Grade S'pile

Run of Mine S'pile - 1.00 - 1.19% Sn 135,072t @ 1.11% Sn

DSL at grades below 0.80% Sn (represents 34% of Pit Vol)
Porphyry around 0.2-0.30% Sn ( " " " 10% of Pit Vol)
Dolomite nil grade ( " " " 56% of Pit Vol)

However, many of the are blocks abut other are grade
blocks and low grade DSL.

(b) Revised Ore Reserve Assessment:

The adoption of an average dilution grade at 0.30% Sn is
considered reasonable, in that dilution will be derived
from three sources, viz:

Ore produced during mining will be stockpiled in three
separate areas to facilitate blending, based on the
following categories:

(a) Initial Ore Reserve Assessment:
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A J MURPHY

AWASM (mining);FAusIMM;MMICA

ref: JELMTB2
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LYNCH MINING LIMIIED

Mt BISCHOFF TIN PROJECT - ORE RESERVE ASSESSMENT

- 1_ lUI II

TABLE lA,

17 July, 1993

Level Block No,

GEOLOGICAL RESOURCE

Tomes Grade l T x G

NON RECOVERABLE ORE

TOWles Grade l 1 1 G

DILUTION

Tonnes Grade \ 1 I G

SUB - ORE

lonnes Grade' T J G

DILUTED MINEABLE RESERVES

Torlne~ Grade' 1 ~ G

655m RL 157 1. 00 157 0 0.00 0 31 0,30 9 0 0,00 0 188 0,88 166
650m RL In7 1. 00 1767 0 0,00 0 353 0,30 106 0 0,00 0 2120 0,85 1373
645. RL 4951 0,82 4OS5 0 0,00 0 .75 0,30 1.3 2575 0,62 1587 2151 0, \1 2591
640m RL 17603 0,77 13637 0 0,00 0 1341 0,30 402 14325 0.69 9908 ~619 0,89 .131
63511 RL 33547 0.95 32\)12 3220 0,99 3198 2959 0.30 888 12672 0,69 8795 20614 1.01 20907
630. RL 51146 1.16 59224 8858 1. 0' 9227 530, 0.30 1591 11794 0,74 B6lI0 35798 1.20 02909
625m RL 57512 1.27 73135 7575 1. 03 7796 5585 0.30 1675 14662 0,66 %49 00861 1.40 57365
620m RL 86061 1.14 97849 16025 0,64 10285 8638 0,32 2756 12449 0,63 77<J4 66m 1.25 82525
61Sm Rl 78809 1.25 98237 10291 0.77 7892 8776 0.30 2633 17435 0,72 12505 598W 1.34 80m
610. RI. 70207 1.30 91010 621l 0.77 4756 7699 0,30 2310 12668 0,68 8594 59025 1.35 79%9 ,....
605m RI. 67386 1.10 74289 14809 0.69 10197 6360 0.30 1908 11707 0,87 10197 (/231 1.23 57946

(/=~
600. RL 72704 1. 04 75%7 20790 0.79 16407 6208 0.30 1863 10585 0,71 7523 47597 1.13 53898

::,.<~
595m RL 101066 0,94 94566 31558 0.74 2.\454 7156 0,30 2147 21804 0,75 16297 54860 1,04 56962 (' ....
590. RL 82094 0,96 78863 47712 0.81 38827 4783 0,30 1435 2485 0,78 1938 36670 1.08 39532

,._,/

585. Rl 57113 0,93 53369 39981 0,78 31382 2570 0,30 771 0 0,00 0 19702 1.16 22757
(.,;

r·-'"....... )

782183 1. 08 848117 207042 0,79 163422 68239 0,30 20637 145160 0,71 103467 498220 1.21 604006

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



I
I .
I
I
I
I
I
I
I
I
I
I
I
I

1 'o")O'J!4u u' oJ u

TABLE 1A - ORE RESERVE ASSESSMENT SUMMARY
TABLE 2A - ORE RESERVE ASSESSMENT
TABLE 3A - TOTAL VOLUMES (ORE - WASTE)

MT BISCHOFF TIN PROJECT
TASMANIA



I LYNCH MINING LIMITED TABLE 1A.

Mt BISCHOFF TIN PROJECT - ORE RESERVE ASSESSMENT

I
I
I
I

Level Block No.

GEOLOGICAL RESOURCE

Tonnes Grade % i x G

NON RECOVERABLE ORE

Ton~es Grade' Tx G

DILUTION

Tomes Grade' T x G

SUB - ORE

Tannes Grade \ T x G

Ii' )uIY,1993

DILUTED MINEABLE RESERVES
I

Torone: Gf'1lde '}; T ~ G

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

0;5. RL i57 1. 00 157 'T 0.00 0 II 0.30 9 G 0.00 0 18S 0.33 t66
650. RL 1767 i. 00 1767 (I 0.00 0 l53 0.30 186 0 0.00 0 2120 0.8, 1373
045. RL 1951 0.32 1035 G 0.00 0 175 0.30 113 257; 0.62 1587 2851 0.91 2591
610. RL 17603 0.77 13637 0 0.00 0 1311 0.30 ,02 Im5 0.69 990B ~619 0.39 '131
635. RL 33547 O:JS 32012 1220 0.99 3198 2959 0.30 888 12672 0.69 B795 20&14 I. 01 20907
630. RL 5ll'6 1.16 5922, 3858 1. 0' 9227 5301 a.30 1591 11794 0.74 8680 35798 1.20 42909
6<5m RL 57512 1.27 73135 7575 1. 03 7796 5585 0.30 1675 1r.b62 0.66 %49 40861 , 1.40 57365
620. RL Go06t 1.1, 97849 16025 [1.64- 10285 BOlS 0.32 2);6 12"9 0.03 7791 66225 1.25 32525
615. RL 78809 1.25 98237 10291 0.77 7892 3776 0.30 2633 1705 0.72 12505 59800 1. 34 80473
610. RL 70207 1.30 91010 0213 0.77 4756 7699 0,30 2310 12660 0.68 3594 59025 1.35 79%9
005. RL m86 1.10 71289 1.809 0,69 10197 0300 0.30 1908 ~1707 0.87 10197 17231 1.23 57946
600. RL 72764 1. 01 75967 2G790 0.79 16407 6208 0.30 1863 10535 0.71 7523 47597 1.13 53398
595. RL 101066 0.94 94566 Jl500 0.7, 23454 7156 0.30 2147 21&04 0.75 16297 54360 I 1. 0' 56962
590. RL 82091 0.% 78S63 47712 0.81 38827 083 0.30 1435 2485 0.78 1938 36670 1. 08 39532
585. RL 57113 0.93 5J369 39981 o.n 31382 2570 0.30 771 0 0.00 0 ,9702 1.16 22757

782183 1. 08 848117 207042 0.79 163m ,8239 0.30 20637 145160 0.71 103m 498220 1.2! 604006

=============:::==::::==:::=========::0:::::=:::========:::=::::::.:::::=:::=======:::::=:::==::::::=============:::=:=:==========::::::::===========::::::=:::::========:=============:================:=.:====:=========::::=



ref: JELMTB
TABLE 1A.• LYNCH MINING LIMITED

Page I.

Nt BISCHOff TIN PROJECT - ORE RESERVE ASSESSMENI
17 Ju1Y,1993 :t C" !) G .j 1I ,'; ,) t 'fGEOLOGICAL RESOURCE NON RECOVERABLE ORE DILUTION SUB - ORE DIUjTED M~N~ABLE RE3ERVE'3 CAiEGORY

I Level Block No. Tannes Grade ~ I I G iannes Grade \ T I G Tonnes Grllde \ 1 I G Tannes Grade % T I G rannes ~r3de 1; T I G

655m 1 Iii 157 I. 00 157 }1 C.30 q
181 0.68 166 Possible

1______I !
650m 1767 1. 00 1767 353 0.30 106 2120 0.56 18~3 PossLble

I M5nl 1Ii) 745 0.55 410 745 0.55 4101(11 1470 0.63 916 1470 0.63 926

I J 1575 I. 00 i575 315 0.30 95 139(1 O.as 1670 Pos.;ible, Ii) 45 0.96 4) q 0.30 3 54 0.35 46 frobable5 (i) 700 I. 09 763 t~O 0.30 ~2 540 0.96 805 Possible6 Iii 1S7 0.77 121 1S7 D.77 111I 7 (i! 56 1.10 67 II 0.30 3 67 I. 05 71 Possible8 (il 7J 0.41 30 73 O. '1 30
~-----I 4951 G.31 4035 475 0.30 143 2575 0.62 1587 2851 J.n 2591

640m iL 1 (i i -332 0.75 688 882 0.71 681

I 2 WJ2 D.55 568 1032 0.55 568
J (i I 1575 0.77 1113 1575 0.77 11134/5 1380 0.75 1785 133C 0.75 1735
6 1101 0.97 1069 no 0.30 66 :322 Q.3b 1135 Prover',I 7 Iii 693 0.66 4;)

693 0.66 457
B 164; G.3S 1448 329 0.30 99 1974 0.78 1546
" [i) 1512 ,j.90 13&1 301 0.30 91 le14 ; 0.80 ~'52 Probable

I 10 Ii) 1078 0.49 528 10li 0.4\ 51S
11 Ii I 1170 0.48 564 1i 76 'J. ~3 564
1, i54C 0.77 1186 154, 0.77 1180
13 (i I 12lt 0.89 1078 242 0.30 73 14.53 0.79 1150I 14 Iii 588 1.18 694 118 0.30 35 706 l.03 729 Possible15 647 1.10 776 129 0.30 39 77b 1. 05 01516 542 0.41 222.22 54, 0.41 222.22I m03 0.77 13637 1341 0.30 402 14325 0.69 9908 4619 I 0.89 413!

I
I
I
I
I
I
I



I GEOLOGICAL RESOURCE NON RECOVERABLE ORE DILUTION SUB - ORE DILUTED INEABLE RESERVES
Page 2.

CATEGORY

I
I
I
I
I
I
I

Level alack No.

635m 1
2
3/4
5

6/7/8
9 Ii)

10
11
12
13 Iii
14 [i i
15 (i)

16
17
is (U
19

20
21
22 Ii I
23 Ii)
2. (i I

Tormes Grade \

2555 0.78
80S 0.55

2940 US
2222 1.11

1820 1.15
.5 0.72

2310 0,66
1610 0.b4
1732 0.90

73 G.'2

1802 0.32
37 0.98

2(1) i:.77

3990 Q.89

1281 2.06
980 1.13

1330 1.20
7370.41

iS4J 1.02
21b3 .:.55
1057 :,90

T , G

1'93
.43

3381
2466
2093

32
1525
1030
1559

31
1478

85
i-%D
3551
263\
1156
1596
323

1574
it90
ZGOe

Tonnes Grade ';

2\63 0.55

1057 1.90

T , G

1190
2008

Tormes Grade \

441 0.30
333 0.30
273 0,30

260 0.30

270 0.30
is ,~, 30

\99 0.30
\92 0.30
i47 0.30
200 0.30

231 0.30

T , G

13,

100
82

81
4

l~O

58
44
6G

69

Tomes Grade \

2555 0.75
805 0.55

is 0.72
2310 O. to6
\610 0.64

73 0,42

2072 0.75

2~i5 0.77

737 ~J..\. 1.

T , G

1993
443

32
1\25
lO30

3\
\559

1860

323

Tonnes rade ':I; T x G

3381 l.Q~ 3513
2555 1.0G 2566
2093 1.04 2175

1992 0.8, 1637

IGO 0,39 39

1589 0.3, 3731
1473 1.83 2097
t127 1.07 1201
15JO 1.08 1656

177~ Q.93 16£03

Possible
Probable
Possible

Probable

Possible

Possible
Probable
Possibl~

Posslole

I
I
I
I
I
I
I
I

630m

3
4 - 7

l
9110

:t
i2 (i J

1\

14 Ii;
15 (i i
16

17 (i J

IE
19
20
21
22
23
2.
25
26
27

33547

3325
),j~7

2397
26.35

332
3377
?62
252

1330
1022

38
15S7
2205
8.0

1505
1802
11252
6072
1337
997

1645
3Ol0
3m

C.95 32012

O.7B 2594
l.5i Q081

l.38 :3GS

G. i2 239

:J. 66. 61~

C.5IJ ~26

0.42 539
O.~9 50~

0,b7 25

0.32 1277

D.83 697
0.77 1159
L.90 1622
Q. ~9 3784
1. 98 12023
0,32 \506
0.99 qa7

1. 02 i678
G,55 2002
l.'J0 64\6

3220

51i

0.'9

0.55
1. 90

3\90

559
250

2002
6416

2959

835
360
373

507

.,.
'01

126

270
633
9\ \

276
150
247

0.30

0.30
0.30
0.3:

G.30

0,30
'J.30
0.3[:

0.30
0.30
0.30
0.30
0.30
0.30

388

265

:12

152

81
191
273
53
45
74

3325

252

511
;0

1791

~S05

2113

O.6Q

0.78

j, n

:j.~i

O.5C:

O.l&9

IJ. S7
0.75

0.76

0.77

0.75

25%

1159

1589

2061'

6782
2757
2855

2536

20n
4S9C
6983

1\47

1892

1.01 20907

1. 3b ,,36.7
l.24 3416
U: 4G31

G,82 i7D3
G.it 3976
1. 76 12296

G,90 1032

0.93 1752

ProbablE:

Prover,

POSS1Dle

Probable
Possible
Probable

I
I
I
I
•

5114b 1.16 59:24 8851 9227 5304 0.30 159\ 1179G. 3680 35793 I 1.2G 42909



I p:3ge 3.
GEOLOGICAL RESOURCE NON RECOVERABLE ORE DILUTION SUB - ORE OILUIEO MINEABLE RESERVES CAIEGORY

Leve1 Block No. Tonnes Grade l I , G Tonnes Grade % I , G Tonnes Grade I T I G Tonnes Grade t T x G Tonnes Grade ~ T , GI 1 :;'; i": f'; .J -J

" ,yc d625, RL 1 3797 0.78 2962 1899 0.78 i431 1899 0.78 1~81
2/IA 8135 1.61 13580 1265 0.JO JaD 9700

1

l.H 13960 ProbabLe

I 3 2992 1. 33 41'1Q
4~9 0.3C 135 3fo4: r 1. ~11. 1264

C. - 5 3W \.62 5534 5i 7 0.30 ,..
3964! 1.15 5739 PrOYen,00

9 56[1 0.70 392 560 0.70 392 ,10 2625 1.32 3465 394 O.3IJ 113 J019 1. 19 3533 ProbableI 11 245 .J.72 176 245 0.72 1h
12 ![) 140 O.5G 70 140 0.50 70
13 (11 175 D.58 10, 175 0.58 102

I 14 Ii I UJ 0.60 30 133 ~J. 6J 30
15 (i) 903 0.47 m 903 0.<7 m
16 (i I 238 1.13 269 36 O. JO 11 271 1.02 280 Probable

I
17 3430 a,S? 229a 3430 0.67 22n
18 2240 0.98 2~95 336 0.30 1Ql 2576 0.89 2296 Possible
19 n' . l.IS 2024 257 J.30 77 i972 1. 07 2101 Probable.I., .::'

20 %0 'J.77 755 980 0.77 755

I 21 (~) 1036 0.67 69< 1036 0.67 694
22 Iii 567 0.66 J7~ 567 ;J. 66 m

23/26 10150 1.85 18778 1523 0.30 457 11673 1. 65 19234 Probable

I 24 !iI 1701 0.84 1429 2S5 'J.30 77 1956 0.77 1505
25 III 325 0.45 146 m 0.45 146
27 ri 1 W5 1.'1 2154 21S 0.30 65 1650 1. 53 2518 Possible
28 [[I 1099 1. 50 1049 165 0.30 4\ 1264 1.34 1698I 29 2240 0.50 1120 2240 0.50 l:20
30 1155 1.42 1640 173 0.30 52 1328 . i. 27 1692 Possible
31 3727 1.29 4808 3717 1.29 1808

I 32 [11 qi 0.76 71 9' 0.76 71
33 (i I 378 1.1i &46 378 i. Ii ~46

34 Ii) 567 0.45 255 567 0.45 255

I J5 Iil 259 1.43 ~8J 259 1.48 333
36 (i i 73 0.43 31 73 U3 31
37 III 651 0.54 352 651 0.54 352

~ __ ·44

I 57512 1.27 73135 7575 1. O~ 7790 5535 0.30 1675 14662 0.66 9649 40861 1. ~o 57365

I
I
I
I
I
I
I
I
•



Leve 1 ,lock No.
620, RL 1

2/2A
3,

5 - 15

16 (il
17 i15
19
20
21
22/23
24/25
26 11]

27
2,

GEOLOGICAL RESOURCE

Probable

Probable

Possible

Probabl.:

Proven

Possible

Probable

Probable

Probable

Page 4.
CATEGORY

Probable

Probable

Probable

?o5~ible

Proven

2371

5353

8735
,938

7738

tOO

3159

10'29

18566
3JOO

11794

13934
~699

12734

12411
30G;
2367
2326.

T x G

17152

1'l99,
91(,.

1237

82525

~. 52

L52

1. 45

1.B3
l.29

1.56

i.27
l.20

, ..
... ~11.

i. 33
0.91

1.34

1.46
1.24

0.96

1.25

1.26
1.13

0.36
0.37
1. 45
1. 00

5635

744

6158
39

1892

5997
,025

3542
1930
2-~1t.

3985

8633
765
815

ll.i~90

,034"
5172
9478

17350

10143
2555
9176 i

66225

OILUTED MIIIEABLE RESERVES

\53

712

656

691
433

7794

1671
2195

310
1117

1709

r x G
20(5

17\ 0.79
700 0.69

SUB - ORE

3i5 0.75

Q4S 0.59

1207 0.59

2S9C! 0.66

3032 0.50

437 0.71
1991 G.56

217G 0.77
3325 0.66

7426 0.79

1680 D.;7

12H.9 0.63

Tonnes Grade'
2622 0.78

91

77

3

338
3G
32

24i

J97
100
371

235
i5~

116

567
139

405
202
371

698
21l
221

2755

T I G

520 0.30

97 0,30

DILUTION

732 0.30
525 0.30

803 0.30
12 0.30

20 0.30

m8 0.30
969 0.30
735 0.30

1149 0.30
67\ 0.30

1236 0.30

1890 0.30
462 0.30
253 0.10
302 0.30

1323 0.30
J33 0.30

1236 0.30

1126 0.30
100 0.30
106 0.30

8638 0.32

Tormes Grade ~

7,0
614

1058

1473

2126
1505
819

380
1282

77
756
9\4

1683
1554
269

T x G

876

10285

NON RECOVERABLE ORE

806 1. 70

759 0.5C
2Db3 0.62

161 0, It

322 D.92
l<l.~t. 0.67
3237 0.52
105C 1.18

",36. 0.62

1722 0.43
1204 0.51
1960 0.5,

2625 j,75

",2 0.50
805 1.87

1743 G.t.?

16025 G.\4

Tonnes Grade ~

1m 0.78

2195

T x G

2921
8500
,330

553
7497

97
691
m

279i
790

113,4
2957
279C
2203
1709

k3530
u/i.Q7

12363
1899
1232

77
756
99<1.

1633
1554­
269
335
7,0
614

1058

'78,9

1816'
3200

14424
2126
1505
319

2625
519l

712
1066':'

83,
2673
310

1117
16453
5553
7933
1671

1.1'

O. 75
1.50
0.59
1.42
U3
i.70
O. '1
0,56
1.06
o.a;
l.62

0.77
0.66
2.06
1.4,

1.75
0.50
1. 87
0.47

Grade I
0.7C
1. 63
US
'J. 59
1. ~o

1.26
0.79
,],69

1.70
0.47
0.9,
0.96
1. 6~
1.11

0.66
2.06
1. 00
1.50
0.50
0.62
a.us
0.92
0.67
0.52
1.48
0.62
1.29
Q.(3

0.51
0,54

3500
3465
1207
7507
665

1575
437

19'5
15522
6457
4900
2170
3325
8320
2222
32<2
(252
805

1743

Tonnes
m5
5215
3500
945

5355
77

875
700

1645
1680

12600
3080
1722
2012
2590
3995
1.497
3242
379;
2063

161
322

113(

3237
1050
434
647

1722
1204
1960

86061

, "
'"

29
30/31

32 - 35
36
37 (i)

31 iii
39
,0 !i)
41
,2
43 111
(4

,5 Ii I
46 iii

31(

5
6 - 15

16 - 18
19
20 i 11
21
22/23
24/25
26
27
28
29
30131
32/33
J4
35
36 Ii!

615 , RL

I

I

I

I

I
I

I

I

I

I

I

I
I
I

I
I

I

I 78809 1.25 98237 10291 0.77 7892 8776 0.30 2633 1705 0,72 1250\ 59860 1.3, 30473

I
I
•



age J

I GEOLOGICAL RESOURCE NON RECOVERABLE ORE OILUlION SUB - ORE DILUTED MINE/IBLE RESERVES CATEGORY
,

L,vel Block No. Tonnes Grade \ 1 I G Tonnes Grade \ T I G Tonnes Grade \ r,G Tonnes Grade \ T I G Tonnes Gra~e \ T I G :1 .c. !.,... ,.
i

I L) Vi ' t
~)

I
',.f 1•.1

MOm RL 1 2370 0.69 1930 2870 0.69 1980
2 2870 1.72 4936 131 0.30 129 3301 1. 53 5066 Probable
3 108\ 0.\9 640 108\ 0.59 "0

I ( - 1( 7385 t,6J 12D38 1108 0.30 33, 3493 1.46 1237G Proven
1\ 1120 0.9( 1053 165 0.30 50 1281 0.36 1103
16117 8312 !J.69 5735 2909 0.69 2007 5(03 0.69 3728

I 13 13055 1.11 1((91 1953 0.30 53' 15013 \.00 15079 Probable
,9120 3(70 o. So 7(S4 1271 G.30 331 9741 O.eo 7335
21 (200 1.6: 680( 630 0.30 139 (830 U5 6993

I
22Iil/2311) 1233 D.W 340 1333 0.63 3(0

23A 23( 5 0.74 1735 2345 0.7( 1735
',( 2502 0.66 1651 2502 0.66 1651
25 7822 2.06 16113 1173 0.30 352 8995 L33 1"65 Probable

I 26 12:'7 L6S 2107 192 0.30 57 1461 \,(1.7 2165
27 5127 2.47 1266( 769 0.30 231 5896 2. j 9 1239'
23 III '34 1.77 768 434 1.77 7b8

I 70207 1.30 91010 6213 0.77 4756 7699 0.30 2310 12663 0.68 859< 59025 U5 79969

605. RL 1 3150 0.64 2016 3150 0.6' 2016

I 2 'i) 357 0.80 286 35; 0.30 286
3 2117 1.32 JeW 318 0.30 95 2435 '.62 39'8 Prob8111,
4 1610 0.59 950 1610 0.59 950

I 5 - 12 5285 1.77 9354 793 0.30 238 6078 1.58 9592 Proven
13/14 1330 0.80 1064 200 0.30 60 1530 0.73 1124
15116 10675 0.70 m3 5325 0.70 3728 5350 0.7 37'5

I
17/18 15172 1. 04 15779 2276 0.30 633 17448 0.9' 16462 Probable
19 6685 1.03 6886 1003 0.30 301 7633 O.9J 7186
20 3237 1.62 524' 486 0.30 146 372J 1.'5 5390
21 1505 1.77 2664 226 0.30 68 1731 1. j8 2732

I 22/23 7'02 0.66 '585 2575 0.56 1700 4827 0.66 3186
24 2117 1.00 2117 318 0.30 95 2435 0.91 2212 Probable
25/26 4952 2.06 10201 743 0.30 223 5695 1.33 10'2'

I
27 1i I 910 0.99 901 910 0.99 9{]1

28 111 882 0.70 617 882 0.70 617

67335 1.10 )(289 14809 0.69 10197 5360 0.30 1908 11707 0.37 10197 47231 1. 23 57Q46

I
I
I
I
I
I
I
I
-







I
I reI: JELMTB LYNCH MINING LIMITED TABLE 3A.

Page 1. i : ,",
/.'--

M) BISCHOFF TIN PROJECT L -,
.j

I 25 JulY,1993
TOTAL VOLUMES - ORE , ~A5TE

I
Section: 2 3 iotal£

rn RL Area Area Aree Aro:c Area Average Depth Volume
02 m2 m? [,2 .2 02 • 03

I (a) In-Plt Volu.es:
-- .--------- ~-

590 2<80 2480

I
,lJ7S 10 337S0

600 (top) 2720 1550 '210
600 itoe I 3690 256D 6250

7035 10 76350

I biD (top! 4340 ?9)0 17E; 9020
610 (toe.! 5120 mo H70 15140

1,395 10 163950

I ,20 (top) 7010 6310 4JJe 17650
620 (toel 8060 7750 376[1 l~il.O 22910

22175 10 221750

I
6JD (top) 5520 6250 698C 2690 2144[1
,JD (toe) 6460 6900 7~OO 3540 24200

20385 10 203850
640 (too) 67JD 7250 259J 16570

I 52130 47090 3055[; 10,60 139930 69965 10 699650
(b) Overburden:

I
------~---

MO (toe) 7700 7840 2,~)C 19090
14920 2 29840

I
642 7410 ~3~O 10750

10250 2 20500
644 7200 25jO 9750

7800 2 15000

I 646 4110 1740 5850
4950 2 9900

648 3400 650 4050

I
2660 2 5320

650 840 430 1270
925 10 9250

660 580 580

I 315 10 3150
6){) 50 50

I 31290 7840 12260 51390 41820 93560

Total Volume 1m3): m210

I
less ore [tonnes): I9B220

! S6 3.5 (m3): 142349

650861

I lr::Ss lJas.te (tonne5}: 1B54955
! S6 2.85 (m3):

therefore :

I
" : 0 ratio (based on adj. tonnage factor, I ' 3.7

I
II



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

,
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TABLE 1 - ORE RESERVE ASSESSMENT SUMMARY
TABLE 2 - ORE RESERVE ASSESSMENT
TABLE 3 - TOTAL VOLUMES (ORE - WASTE)

MT BISCHOFF TIN PROJECT
TASMANIA





I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1\;> c,,:. ri, " 1_ u 0' \) J

ref: JELMTB2 rABLE 2.
LYNCH MINING LIMITED Page L

"t BlSC~OFF fiN P;OJiC r - O,E ,9ESEiiVE ASSESSIlfNT 2~ Au~ust,: 993

G~OLQGICA~ ~E50URCc NON RECOVERABLE ORE DILUTION SUB - ORE DILUTED 1!'EABLE RESERVES CATEGORY

Level Block No, ;Of;f1es Grade 'l; , - runnes Grade ~ rIG TonrJes i:rade '; ~ iJ [annes Grade \ T 1. G Tonnes ;,3de ~ r ~ GJ I:

,

65;m 1 Iii 157 LOG i 57 3i 0.3D " '" , US 166 Possible~o.: I.-. ___

650m 17.,7 1. 00 1h.": 353 0,30 ~Cb 2120 0.38 1673 ?ossiblt

6G.Srr, Iii 745 0.55 ll.L 745 0,55 410
2(t i t470 0.6.3 926 1470 0.63 926
3 1575 i. 00 1575 315 0.30 )5 1390 0.i8 1670 ros,;ible
4 i li 45 0.96 43 9 0,30 1 54 0.55 4t Probab1.e
1 Ii! 700 LOg 76~, 140 0.30 C 840 D.96 3(:~ Posslble
6 Ii) 287 0.77 2" 187 0.77 121,.
7 Ii! 56 1. 20 67 " 0.30 ) 67 1. 05 71 Possible"8 Ii) 7J 0.41 )0 n 0.41 30

4951 C; 32 4031 475 D,JO to 1575 0.61 1587 1351 0.91 1591

640m ~L 1 (il ·%2 c.n I:lSE 351 0.73 633
1 1D32 0.55 ~I:~ 1031 0.55 5~

3 II! 1575 Q.77 1213 1m 0,77 1213
4/5 1330 U. 75 !785 2380 O. 75 1735
6 1101 0.97 iOt>S 220 0.30 " 1322 0.86 ~ 135 Proven
7 111 693 0.66 Ii. ~ ~ 693 0,66 457
5 1645 O,Si 1440 319 0.30 I' i97' 0.73 1546
9 Ii) 1512 0.90 1361 302 0.30 ql 1814 , IJ.80 It..52 Probable

10 i i ) 1073 0.49 51' 1078 0,49 522
11 iii 1116 1],43 5M 1176 0.43 564
12 1540 0.77 1186 1540 0,77 1180
13 (i) 1211 0.39 ,,..,~~ 2(02 0.30 J3 145J 0.79 ESO.. "J/.J

14 (i: 581 1.18 69~ lIS Q,30 3; If)/, LOJ 729 Possible
15 647 1.10 776 129 0.30 )9 776 1.G5 31~

16 5(2 0.41 222 541 0.41 122

17603 G.77 13637 IJ4l D.30 '02 10315 0.69 990e 4.619 0.89 '131



I
Pag, 2.

CATEGORY

Probable
~roven

?robsble

3513
25i:':.'

i 1 G

IbLl

D.82

0. B'J

., ....-

3381
'2555
2093

19J2

DILUTED ~IN[A6LE REstRVES

1993
4'3

32
1525
1IJ30

T , G

·J.42
:].75

SUB - ORE

i37

1555 0.7&
305 D.55

45 0.72
131[· Q.bo

\bl0 'J.64

10nnes Grade %

52
IGO

i I G

':'. ~c
0.3[;

O. YJ

:J.3[:

0.3G231

0.30

19:

~4i 0.30
333 0.30
273 0.30

200

OIlUT!0N

ronr,es Gr::lde ';r , G

1190
2008

0.55
1. 90

NON RECOVERABLE ORO

,163
1057

ionne;; Gr3de ~

1993
',13

338:
2466

\2

1525
103:

T I G

2QC:

0.73

loll
1. 15

0.55
1. 15

0.71
O.b6

:J.04

1. C,

0.S5
l.90

2555

t~lD

305
29iG
2m
1320

45
231['

1543
2163
1057

GEOLOGICAL RESOURCE

Tonnes Grade %

j ~ i i ~

11

3/1:.

22 (11

:~ (iJ
24 Ii I

, .

12 Ii

635, I

2

L,vel Block NO.

I

I

I

I
I

I

I

I
0.95 32CI:

Probable
Possible
Probable

Possible

Prover.

Possibie

l.S2 93117
i.2~ 3~lb

di 403,

l.rJl 209c:'

G. E9 2260

0.10 1032
O. ,3 1752

D.&: 1703
Q. Ii 3976
l. 76 12296

2536

6 7~", .~~

2757
2r ;
'.<)~

1147
:892

239

616

120

25%

733
115'i

1589

25Q
25

134)

0.b9

0.73

0.75

0.76
0.77

0.72

0.,4
dO

o.~s

0.67
0.75

331

962
152

511
33

1791

3315

2113

96b
1505

d
i91

m
63
4~

74

O.3C

0.30
0.30
0.30

0.30

0.30
0.30
0.30

0.30
O.le

0.30
0.30
0.30
0.30

507

2/0

u5
360
373

234
331
126

b3&

911
276
ISO
24;:

559
250

319t0.99

0.42
0.4.9

0.55
1. 90

3220

1330
S11

3640
3377

2594.8.73
i.5t. 903;
1.33 )30Z
1.5, mb

0.72 239
0.07 293,
0.b4 bl6
0.50 12b
0.42 559
O.t.9 501

0./:17 25
0.82 1277

0.98 216:
0.83 b97
0.)) 1159
O. Ie h22
0.39 3784
1.98 12023
0.32 1506
c.99 937
1. c:~ 1678
0.55 2002
1.90 6416

1302

3325
j897

2397
24~S

332
3377

%2
252

13.30

1022
3E

15~:

2205
8"Q

1505

425'2
6072
1837
997

1645
3640
3377

3354:

2
I

4 - 7

·3
911;)

11
12 ill
l3

14 I. i !
15 i l!
16
1) i l!
1,
19
20
21
22
23
24
25
26
27

b~·Jm

I

I
I

I

I

I

I
I

I
1.Ib 59224 885, 9227 i304 0.30 1391 11794 80SC 35798 1.10 42909

I
I
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1
OILU1ED MlNEABLE RESERVES

Page I. e) .. r'" "'.....,
::5GEOLOGICAL RESOURCE NON RECOVERABLE ORE DILUTION SUB - ORE CATEGORY

U .J' U!J

I Ltv&l Block No. rOj"jr.es I:raae % x I.: Tonne:; Grade t T 1 G fonnes Grade- '; i 1 G Tonnes Grade \ T I G Ir)(rne5 ~rade , T 1 :;

625~ RL 1 ,797 OJ:: 2~~2 1599 C.73 143i 1899 D.n 1ir..Sl

I
2/4A Jm LM l35e,Q 1265 0.,0 3Z0 r:)J l.{"iI. i.39~O P;"Gbable,

2992 UE (" !2~ G.4'~ UO 13~ 3L;, 1 , 1.26- 42:=.,,-"
4 • 5 '447 l.62 55,:~ 517 0.S0 155 396' US 573'1 PrDve-n, 560 0.70 l': 560 0.70 392

I iO 2625 I.J2 34.65 194 O.lO lE J019 I L 19 35ZJ Probable
11 2'5 U2 ' ~. 245 0.72 176
12 ~ i ! 1,W 0.50 " 140 0.50 :0-,

I 13 i i: 175 0.5,: ",'.. 1,. 0.58 102l_. .,
14 [i) t,3 0.60 :,"l 1,3 8.60 8D."
15 ! i i 903 0.47 C~ 903 G'.47 424

I
16 III 218 1.13 26=- 36 0.30 t ~ 274 1. 02 2aO Probable
II ,4,0 0.b7 27': 3BO 0.67 2298
IS 2240 G.98 21"- 316 0.30 to! 2576 0.89 :1% Possible
11 171: i.E 20:' 257 0.30 n 1972 1.07 2101 Probable

I 20 980 0.77 755 980 0.77 755
21 11; 10" Q.67 6;';' ::J36 0.67 694
22 -u 567 0.66 J7~ 567 0.b6 l74

I
23/26 10150 1.8: 1877: 1523 0.30 I.. =, 1 11&73 US 19214 "obable
24 Iii 1701 0.S4 Ie 155 0.30 ., 1950 0.77 1505,.
25 Ii I 325 O.iS 1",,: 325 0.45 14.6

27 \i i 1435 1.71 245.4 215 0.30 65 Ib50 1. 53 2518 Possible

I 2~ (il 1099 1.5, lbli. ~ 165 0.3C 4' 1204 1.34 169£
29 2240 Q.50 i12Q 22'0 0.50 1120
3[' 1155 1.42 1~C: 173 0.30 5~ 1328 1. 27 1':92 rossib1e

I 31 3m 1.29 4S02 3727 1.29 ~8(ie

3~- [~) 9' 0.76 94 0.76 71
3~ :1) 372 1.15 iLiLt. 378 1. 13 446

3' Iii 507 0.45 2~~ 567 0.45 255

I
,~

35 Ii) 259 ua ~d 259 US 33l
Jb Ii I 73 0.4l 3: 7l 0.4, 31
37 ill 651 0.54 352 651 0.54 352

I 57512 ' 0' i313; 75i5 1.03 7796 5585 O.3D lb75 1~662 a." %" lOSb! 1.'0 5736~•. i.,

I
I
I
I
I
I
I



I

Po%ible

Probablt

Probable

Possible

Pr00able

Proven

Probabl'

CATEGGRY

1029

3135

77303
100

4983

287i

i r G

12~ 11

3095
2867
2321

18934
.,99

12734

U8

1.26
1. t3

1.83

O. n
1.3&

1. 6.&
1.24

1.52

a.86
0,87
1.IlS

I. 00

744

59\/

'025

10392

:Q344

5172
9478

i~4qG

S542
1980
1314

ronnes

i

DILUTED MINEABLE RESERVE5

6\1
483

170\

151 \

2045
i x G

sus - ORE

375 O.7'l
7CO 0.69

945 0,59

2590 0.66

3038 0.50

:onr.es Grade %
2621 G. ~,~

1%

, ,,,

.05
202
371

T x G

26. i 0.30

503 D.30
12 0,30

DILUTlON

97 o.JO

732 :],30
}2~ O.~O

1390 0.30
462 0.30
253 0.30
302 0.30

13~9 C.30

675 UC

1136 0.30

NON RECOvERABLE ORE

759 0.50 380
20603 0.62 1132
161 D.!3 77
521 0,92 756

118' 0.67 99'
3237 0.52 t6e~

1050 1.43 1554-
434 0.61 2,9

1722 0.!3 7'0
t204 iJ. 51 614
1960 0.54 1058

::)nLic S :;r:90e '% r x i;
lUll D.78 876

T ~ G

1121
03500
E~·D

553
74'7

97
6gj

2797
790

1134."
2157
2790
113l
170'

18530
m7

11363
1899
1282

77
756
194

1683
155!
269
835
740
61!

105,5

Grade \
C!.73
1.6S
1. 38
0,59
1.40
1.26
O.7e:
0.69
1. 70
0,'7
0,94

0,%
l.62
1.11

0,60
2.06

1. 00
1.50
0,50
0.61
0.45
0.92
0.67
0.52
1.48
0.61
1.19
0.'3
0.51
0.5!

GEOLOGICAL RE50URCE

;onne::

m5
5215
3500
945

5355
77

575
iOa

1645
1680

12600
30£0
1722
2012
2590
3995
il.4G7

:242
37G]

1068
161
822

I.M
S137
1050
43.
647

1722
1204
1960

2/2A

2[:

21
::;2i~3

24./25
2t, !il
27

'9

~ - 1:'
16 (i I
lifl:

29
30/3:

S2 - S5
So

37 til
S5 Ii I
S9
40 II I

41

"
I'd !i I

'4
4.5 !1j

"-6 (i I
'7

l-eveL Block No.
62'j, RL

I
I
I

I
I

I

I

I

I

I

I
l.!1 97849

1.15 90137

0.64 102£5

0.71 12505

Possible

Prooable

PrGba:bie

rrobabi:

Probable

PrObable

Proven

5353

8159

18566
3.100

1479&

17152

10998
n.

1237

1. 56

1. 83
1.29

1.45

1. 3! 80! 73

1.25 32525

0.%

1.27
1.20
1.52

56.l5

8633
765
815

10143
1555
9!7B

598bO

17850

66225

656

JIO

Ill!

1671
2195

779.

0.71
a.56

0.59

0,63

0.7\

0.71
0.66

0.75375

/'26

1:207

2170
3S25

~J7

1995

156

m
lOG
371

698
291
221

338
30
32

263J

2756

0.30

0.32

0.30
0.30
0.30

0.30
0.3iJ
0.30

0.30

0.30
0.30
0.30

520

3633

8776

1323
333

1236

2328
969
735

1126
100
1061473

7892

196\

2126
1505
319

1.70

D.77

0.75

0.50
I. 87
0.47

2625

4252

866

805
17!3

1602~

10291

2625
5198

712
10660

038'
2678

510

1117
16'53
5553
7938
1671
1195

18169
3100

W2!
1126
1505
319

0.75

L50
0.59
1. l.2
1. 33
1.70
0.71
0.56
I. 06
0.06
l. 62
0.77
0.66
2.06
1.4,
L 75
0.50
l.g7

0.47

8242

73309

'251
805

1743

36061

3500

3'65
l2D7
7507
665

1575
!37

1995
15512
6457
\900
1170
3S15
8820
112230/31

32/33
34
35
S6 !il

o - 15
16 . 23

19
20 ill
21
22/23
2c.t25
26
27
28

615 ill RL

I
I

I

I

I
I

I
I
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F3Qe 5.I
:1

, ".
GEOLOGICAL RESOURCE NON RECOVERABLE ORE DILUTION SUE - ORE DILUTED MINEABLE RESEOVES CATEGORY '--" ~ 'i....> Ii.)

I Levei BloCk No. j.jiirleS Sr.3de ~ r, ionnes Grarje ,. r , G [annes Grade % Ii I: Tonnes Grade ~ i x G Tonnes ~r2de '\ i ~ !~

,10m RL I 2370 0.69 1980 2370 0.69 1980

I
2 2e70 1.72 4936 411 0.30 129 :201 ' 1. 53 ;066 rrobabt~

l 103\ 0.59 ,40 1085 0.59 640
4 - 14 1l8S 1. 63 12038 aDS 0.30 '" 3.1..93 1.16 12370 iio~=n·j.,)L

is i12Q 0, g~ 10Sl 168 O.3C; 50 128c- 0.80 1103

I 16/17 3312 0.1;,9 ms 2909 8.69 2007 5403 0.69 l728
18 1305) ~ . ~ 1 14491 1956 O. lD 517 15013 1. 00 15079 Pr0babiE
19120 ,070 'l.88 7<54 un J.JD 381 9741 0.80 nJ5

I 21 4200 L62 6804 630 0.30 111 6.330 1.45 6993
22[1)123111 1333 0.63 840 H33 0.63 840

23A 2'36.5 0.74 173\ 2345 0.74 1m

I
24 2502 H6 1651 ~5G2 0.66 1051
25 7522 2.06 1611l 1173 0.30 lS2 2</9; 1.83 16465 Prob~blf

26 1277 1.65 2107 192 0.30 57 1469 1. 6.] 2165
27 5127 2.6.7 12664 7b9 0.30 231 539b 2.19 128~'

I 28 III t.~4 1.77 768 a~ 1.77 768

70207 1.30 ~1010 6213 O. )) m6 7699 O.lO 2110 12668 0.6B 3594 59025 I. l5 79969

I 605, RL 1 l150 0.64 2016 ll\O 0.64 2016
2 Ii I 3~7 0.80 286 l57 0.80 286
l ")1 \ 1 1. 82 3853 l18 0.30 95 2435 I 1.62 39.18 Probabl,

I
... ~ ,

4 1610 0.59 950 ltlO 0.59 950
5 - 12 )i85 1.)) 9354 79l O.~O 233 6D73 1. 53 95n PrOl<en
13/14 1330 0.8D 1064 20C 0.30 60 1530 0.7) 1124

I 15/16 L0675 0.70 7473 5l2\ 0.70 3725 5150 0.7 3715
17/18 15172 1.04 15779 2276 0.30 083 17m IJ,91. 16462 Probable
i9 1685 1. Ol 6586 1003 O.JO JOI 76.58 0.9l 7156

I
20 l237 1.62 \244 486 O.lO 146 3723 1.45 5390
21 1505 1.77 2664 226 O.lO 68 1731 1.58 2732
22/2l 7402 0.66 .885 257; 0.66 1700 4827 0.66 l186
24 2117 I. 00 1117 313 0.30 95 205 0.91 2212 Probable

I 2\/2, 49~2 2.06 10201 74J 0.30 22l jogS 1. 33 101.26-
27 (i I 910 O.~9 901 910 0.99 901
25 (i) 332 0.70 617 882 0.70 617

I 67l·50 1.10 71239 1.509 0.69 10197 6lDO 0.30 1903 1~ 707 0.69 80\5 mll L2~ 57940

I
I
I
I
I
I
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f
r .-1. ,"', F"

GEOLOGiCAL RESOURCE NON R(COVERABlE ORE DILUTION SUB - ORE DiLUTED ~IN,ABLE RESERVES CATEGORY U ~) U ~)
("
0

I Level Block No. Tonnes Grade \ T I G Tonr,es ~rade 'Jj rIG fonnes Grade \ T I G Tonnes Grade 't; T ~ G Tannes Gf3de 'Ii r ~ G

6D:171 R'... lion 0.6. 2609 wn G.64 2609

I !435 '1.30 116.8 14~5 ~:l. so :148
3 !tI 301 0.56 .9. 3" D.56 .9', 1522 1.32 2770 , ....... 1.32 2770.. ')~.::

I
, 2677 0.66 1767 26:; O. ;6 1767
.) l t I :L44 l. 05 1101 il.. l. 05 1201
7" 5210 0.72 4133 5810 0.72 .133,"

9 !i! 2579 0.39 2295 2579 0.39 2295

I 10 ! i I 2000 0.78 202,S 2600 o.n 20n
11 !tI 2~ l' ~. 4.q 3m 350 0.30 105 20Sl 1.33 3573 Probabie"uJ.

12/13 l.6572 1.10 IB229 2~36 0.30 70b 19Q58 l.Q0 IB975

I t4 7595 1.•0 10633 LU9 0.30 342 37Jli. 1. 26 10975
15 :100 1.77 3717 2100 l.)) 3717
16 bo05 0.67 W9 6635 oJ.b) ..79

I
11 5127 1.1' 5845 769 0.30 231 589f:l i.03 6075 Probabl,
11 21.15 l. DO 2415 2415 l. 00 2m
19 Ii) ~526 2.77 4227 1526 2. )) .227
20 1627 0.99 16il 1627 0.99 16il

I 21 .j60 0.7D 2842 4060 0.70 2842

7276. l.D4 75967 41139 c,n 37786 m. 0.3D 1423 0 0.00 0 36369 l. 09 39603

I 395m ~L 1 777D D.)) 5980 777O 0.)) 5983
2 1172 0.80 938 1172 0.80 938
l 19n 0.56 10.8 1372 0.56 to48

I I. (i,1 1225 0.49 600 1226 0.49 6DO
5 iii 382 0.50 4'1 3a2 0.50 44;
6/7 .399) 0.30 719b 8995 0.8D 7196

I 3 .010 0.73 3J73 ~)2a 0.13 337J
9 8312 0.39 7398 B-312 O. sq mE

10 ,102 0.78 b320 Si02 o.n 6320
11 72t.5 D.71 5651 "1"[" 0.73 5b51

I
,.::"':)

12 6200 1.49 9337 %5 IJ.30 23t. 720\ 1.33 96il Probaol:

13 7335 1.13 8345 m 110.: 1.13 1252 bm 1.13 709,

14 lim l. D7 12601 10\ 1178 1. 07 mo 10599 1. Oi 11341

I 15 7540 1. 33 10427 1176 0.30 J53 9016 1.20 1073D

16 ;457 0.67 m6 6457 0.67 .326
17 ~410 1.14 5027 20\ ~e2 1.14 1005 3528 l.i4 .022 Probable

I 18 Ii) 1030 0.97 1630 1080 0.97 1630
19 li) 350 0.51 179 350 IJ.51 179
20 1470 D.99 1455 1470 D.99 1455

I
21 3202 0.70 21'1 32D2 O.7D 2241

101066 0.94 94566 66521 0.79 52295 2121 0.30 6J6 0 0.00 0 3b66t 1.17 "907

I
I
I
I
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ref: JELMT62 TABLE 3.
1 , ..,

I
LYNCH MINING LIMlfED l_' ,.

\.-" -,
P'9' l.

MI BISCHOFF TIN FROJECI
19 AU9ust.1993

I TOTAL VOlUM" - ORE + ~ASTE

5ecti.or,: 3 Tot,ls

I ' RL Area Area Area Area Area Average D,pth Volume
,2 IT,2 '2 '2 ,2 ,2 , ,3

(,I In-Pit ,olumes:

I --------~ -- -_.
595 bS2 682

U22 5 36lD

I 600 Itoo) 1362 1562
600 (toe) 1080 2666 3946

4676 23380

I
60S (too) 1326 4030 5406
005 !t"e I 2250 4320 6000

7276 36380
610 !tool 2584 5308 7952

I '10 ltoeJ 1500 3344 132 bl68 1l4',
12790 5 63950

615 [too I 2030 3634 752 7620 1'136

I 615 [toe I 2030 3360 752 7300 1,492
15236 5 76180

020 [tool 2760 3690 650 3380 15930

I
620 [t,,1 3816 4380 2616 10250 21068

2202, i.i0120
625 ltool

625 Ito,) 4230 '560 2940 11200 22930

I 20871 5 104355
630 i too) 4310 4130 1732 3090 13702
630 Ito<) 4810 4180 2134 3090 19264

I
16647 5 83235

633 I too:1 5680 4060 1720 2570 1'030

503210

I
I
I
I
I
I

f



I
I .~

,'>

~j
[b) Overburden: Page 2.

,
----------

I b35 Itoel 7130 4690 1334 740 14",
1'436 3 0)303

633 7300 4310 1630 6BB lH28

I
13923 27356

640 7170 4620 1170 168 13420
13170 2 26340

642 6'20 4100 1292 12912

I 12056 2 24112

6" 6630 2640 1930 11200
3134 2 16268

I 6" 4142 710 216 51j6~

4349 2 8693

648 1144 21}6 80 16JO

I
3070 2 6140

650 [top[ 2190 QO 10 2510
650 (toe i 3120 10 30 l240

3017 2 6034

I 652 275, 40 2794
2417 2 4834

654 2040] 2040

I
1800 1600

656 1500 1560
1455 2 :910

658 1350 1150

I 1250 2 2500
66C - ~ I)[! 1150

\022 2 2044

I 65: 19, 69l&

772 2 1544
664 bO 65Q

I
587 2 \\74

666 52'- 524
462 2 924

661 4CO 4CO

I 347 2 694

670 294 291.

243 2 G.co

I 672 b~' 192
140 2 210

b74 ~-:' 88

/I
55 2 tlQ

67b 22 22
12 2 24

678 2

~ 1798BO

'ot'l Volume 1m3): 6B1090

I
less ore (tonnes): 411007

~ So 3.5 (.11: 121145

559945

I less loIastf {tonnesl: 1595843
! 5G 2.85 (o.l):

therefore:

I w : 0 ratio (based on adJ. tonnage factors) = 1.7
;;~=================================================== ==========================:==================

I
•
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~ r-, ,.~ n f: !jref: JElMT5 lINCH MINING LIMITED TAElE lA. .I \~:;.! .J;

I
\.1 \j \

Page l.

MT BISCHOFF TIN PROJECT
25 JulY.1993

I TOTAL VOLUMES - ORE + ~ASTE

SectiM: 2 3 4 Tot'ls

I mRL Are, Area Area Area Area Average Oeoth Volu.e
.2 m2 m2 m2 m2 m2 m m3

{.I In-fit VoL"""

I ----------~-_.

590 1480 2480
3375 10 33750

I 600 Itool 2720 1550 mo
WO Itoel 3690 2560 6250

7635 10 76350

I
610 Itool 43~a 2970 1710 9020
610 (toe) 51Z0 5550 WO 15140

16395 10 163950
620 Itop) 7010 6310 4330 17650

I 620 Itoel 3060 7750 5760 1340 22910
22175 10 221750

630 (top I 5520 6250 6980 2690 21<40

I
630 Itoe i 6460 6900 7300 15.0 mao

20335 10 203850
610 (too) 6730 7250 2590 16570

I 52130 47090 30550 10160 139930 69965 10 699650
Ib 1 Overburden:

------._--

I 640 (toe: 7700 7840 3550 19oqO
14920 2 29840

642 7110 3340 10750

I
10250 2 20500

644 nOD 2550 9750
7800 2 15600

646 4110 1740 5850

I 1950 2 9900
6~2 340C 650 4050

2660 2 5320

I
6j[l 840 430 1270

925 10 9250
660 580 580

I
m 10 3150

670 50 50

31290 7840 0 12260 51390 11820 93560

I
I
I
I
•
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LYNCH MINING LIMITED

MT 6ISCHOFF TIN PROJECT

TOTAL VOLUMES - ORE t WASTE

I
Total Volume Im3l:
l,ss ore Itonnes):

~SG3.5(m3):

793210

142349

===:===:=====~===================:==================== ============:::=========::::=========:::===::

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

650861
less ~aste (tonnes):

~ SG 2.3S (m31:
therefore:

w: 0 ratio (based on adj. tonnage factors) ~

1654955

3.7
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A.J. MURPHY & ASSOCIATES
Consultant Mining Engineers

LYNCH MINING LIMITED

ORE RESOURCE POTENTIAL

MT BISCHOFF TIN PROJECT
TASMANIA

0.80% CUT-OFF GRADE

12 Olympic Court
Glen Waverley, Vic. 3150

Telephone: (03) 802 5833
Facsimile: (03) 802 4604

OF

REVIEW

BASED ON

(amended 08 September,1993l

Analyses ofOperations
Mine Management Services

Inspection & Evaluation

Prepared By: A J Murphy

Prepared For: J E Lynch

ref:JELREP93

Date: 25 August,1993

Line Feasibility Studies
~etailedMine Designs
Development & Production Schedules
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1. INTRODUCTION:

MT BISCHOFF TIN PROJECT
TASMANIA

A J Murphy & Associates selected are blocks from these
tables at grades of 0.8% Sn or better.

41,740 tonnes @ 1.34% Sn

DILUTED MINEABLE ORE RESOURCE
(Revised Assessment)

41,740 tonnes @ 1.34% Sn

DILUTED MINEABLE ORE RESOURCE
(Initial Assessment)

Indicated 329,312 tonnes @ 1.25% Sn
--------------------------

Sub-total 371,052 tonnes @ 1.26% Sn
Plus:
Inferred Resource 59,955 tonnes @ 1.11% Sn

Indicated 396,525 tonnes @ 1.21% Sn
--------------------------

Sub-total 438,265 tonnes @ 1.23% Sn
Plus:
Inferred Resource 59,955 tonnes @ 1.11% Sn

Measured

Measured

Following discussions with Ranison staff in early August,
1993 it was agreed that the initial estimate would be
reviewed, taking into account the apparent lower grade ore
blocks located on the bottom levels of the proposed open
pit. This resulted in a revised ore potential of about
430,000 tonnes of DSL containing an average grade of about
1.24% Sn, as follows:

Base data selected for this assessment was available from
a comprehensive set of ore reserve tables, previously
calculated by Douglas McKenna & Partners (1982), using an
0.4% Sn cut-off grade. The base data was presented both in
plan and in cross-section.

The initial estimate based on the above criteria indicated
a potential mineable resource of about 500,000 tonnes of
DSL containing an average grade of about 1.21% Sn, as
follows:

A J Murphy & Associates were commissioned by Lynch Mining
Limited to assess the ore grade potential fo~ mining a
selected quantity of the Dolomite Sulphide Lode (DSL) ,
located at the old Mt Bischoff Tin Mine, Tasmania, for
possible sale to Renison Limited, as supplementary
feedstock for their treatment plant located at Renison,
Tasmania.

I
I
I
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2 .

Although there was a significant reduction in the overall
pit volumes to be mined as a result of the review, viz:
from about 793,000 bcm down to 683,000 bcm, the average
waste to ore ratios (based on adjusted tonnages for are
and waste) remained unchanged at 3.7:1.0. Therefore, there
would be no cost savings in the overall mining costs if
the revised option was adopted, and there would certainly
be a significant potential revenue loss to Lynch Mining at
the lower available are tonnage.

2. SUMMARY:

Basic Assumptions - Ore will be mined over 5.0m benches by
drilling & blasting.

- All blastholes will be sampled and
assayed to provide more detailed grade
information on are blocks.

- 15% dilution at an average grade of
0.3% Sn has been added to all selected
are blocks.

- Ore blocks located outside the
designed open pit have been classified
in this assignment as non-recoverable
ore; however, some of these may be
accessible at a later date from
underground development.

- Ore blocks estimated to contain less
than 0.8% Sn after the addition of the
dilution factor have been classified
as sub-ore.

- Areas of known waste (e.g. dolomite)
can be mined over 10m or 15m benches.

- Final bench heights will range between
10m and 15m at batter angles of about
70 degrees. Safety berms on the final
benches will be 5.0m wide.

- Main haul road within the pit will be
12.0m wide on a gradient of 1 in 10.
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2.1 Initial Assessment - refer attached Tables 1A,2A,3A

Therefore:
W : 0 ratio (based on adj.tonnage factors) = 3.7:1.0

142,349 bern

650,861 bern

793,210 bern
498,220 tonnes

1,854,955 tonnes

OPEN PIT VOLUMES - ORE & WASTE

Waste Volume:
@ SG 2.85

3.

Extract - Table 3A

=============~============================~====

Total Volume:
less ore:

@ SG 3.50

1) ORE RESOURCE ASSESSMENT

Extract - Table 1A

Level Tonnes Grade % Sn T x G
------- ------- ----------- -------
655m RL 188 0.88 166
650m RL 2,120 0.88 1,873
645m RL 2,851 0.91 2,591
640m RL 4,619 0.89 4,131
635m RL 20,614 1. 01 20,907
630m RL 35,798 1. 20 42,909
625m RL 40,861 1. 40 57,365
620m RL 66,225 1. 25 82,525
615m RL 59,860 1. 34 80,473
610m RL 59,025 1. 35 79,969
605m RL 47,231 1. 23 57,946
600m RL 47,597 1.13 53,898
595m RL 54,860 1. 04 56,962
590m RL 36,670 1. 08 39,532
585m RL 19,702 1.16 22,757

Totals: 498,220 1. 21 604,006

11)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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4.

3. COMMENTS:

166
1,873
2,591
4,131

20,907
42,909
57,365
82,525
80,473
79,969
57,946
39,603
42,907
21,743

o

535,109

T x G

123,145 bern

559,945 bern

683,090 bern

1.24

0.88
0.88
0.91
0.89
1. 01
1. 20
1. 40
1. 25
1. 34
1. 35
1. 23
1. 09
1.17
1.17
0.00

Grade % Sn

431,007 tonnes

1,595,843 tonnes

Tonnes

188
2,120
2,851
4,619

20,614
35,798
40,861
66,225
59,860
59,025
47,231
36,369
36,666
18,581

o

431,007

Extract - Table 1

Level

ORE RESOURCE ASSESSMENT

Extract - Table 3

OPEN PIT VOLUMES - ORE & WASTE

Waste Volume:
@ SG 2.85

Total Volume:
less ore:

@ SG 3.50

==~============================================

Totals:

655m RL
650m RL
645m RL
640m RL
635m RL
630m RL
625m RL
620m RL
615m RL
610m RL
605m RL
600m RL
595m RL
590m RL
585m RL

1)

11)

Because of the significant reduction in the potential cash
flow if the revised option is adopted, Lynch Mining should
continue to consider the initial ore resource assessment
as the optimum option - ie ore availability of around
500,000 tonnes at about 1.21% Sn.

2.2 Revised Assessment - refer attached Tables 1,2,3

It will not be possible to commence shipping ore from Mt
Bischoff until consistent ore supplies can be established
from the 630m RL level and below.

Therefore:
W : 0 ratio (based on adj.tonnage factors) = 3.7:1.0

I
I
I
I
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A J MURPHY

Run of Mine S'pile - 1.00 - 1.19% Sn 141,892t @ 1.11% Sn

Run of Mine S'pile - 1.00 - 1.19% Sn 135,072t @ 1.11% Sn

25 August,1993

431,007t @ 1.24% Sn

498,220 @ 1.21% Sn

173,785t @ 1.58% Sn

190,161t @ 1.57% Sn

>1.30% Sn

>1. 30% Sn

- 0.80 - 0.99% Sn 172,987t @ 0.90% Sn

- 0.80 - 0.99% Sn 115,330t @ 0.89% Sn

High Grade S'pile

Low Grade S'pile

High Grade S'pile

Low Grade S'pi1e

Totals:

Totals:

AWASM (mining);FAusIMM;MMICA

DSL at grades ee..;l- : 1 e eO\~ (represents 34% of pit Vol)
Porphyry around 0.2-0.30% Sn ( " " " 10% of Pit Vol)
Dolomite nil grade ( " " " 56% of Pit Vol)

However, many of the ore blocks abut other ore grade
blocks and low grade DSL.

ref: JELMTB2

Ore produced during mining will be stockpiled in three
separate areas to facilitate blending, based on the
following categories:

(b) Revised Ore Resource Assessment:

The adoption of an average dilution grade at 0.30% Sn is
considered reasonable, in that dilution will be derived
from three sources, viz:

(a) Initial Ore Resource Assessment:

I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX 2

PROPOSED DEVELOPMENT BY OPEN PIT
MINING OF ORE BLOCKS> 0.80% Sn

A.f. Murphy & Associates 6/10/93
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A.J MURPHY & ASSOCIATES

ref:JELREP93

Date: 06 October,1993

I2 Olympic Court
Glen Waverley, Vic. 3150
Telephone: (03) 802 5833
Facsimile: (03) 802 4604

Analyses ofOperations
Mine Management Services

Inspection & Evaluation

BY

OPEN PIT MINING

OF

l,YNCR MINING LIMITED

PROPOSED DEVELOPMENT

ORE BLOCKS )0.80% Sn

MT BISCHOFF TIN PROJECT
TASMANIA

INCLUDED IN ORE RESOURCE CALCULATIONS
DERIVED BY DOUGLAS McKENNA & PARTNERS
~9B2, USING AN 0.40% So CUT-OFF GRADE.

Consultant Mining Engineers

Prepared For: J E Lynch

Prepared By: ~ J Murphy

Mine FeasibWty Studies
Detailed Mine Designs
Development & Production Schedules
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1. INTRODUCTION:

TABLE (A)

Waste:Ore ratio (based on adj.tonnage factor) = 4.0:1.0

476,598

Tonnes

2,390,528

1,913,9302.85

3.50

DensityBerns

807,725

136,171

671,554

TOTAL VOLUME TO BE MINED
(refer Tables 2/2a)

Waste

Ore

TOTALS:

A J Murphy & Associates have since redesigned the original
open pit to segregate the three identified zones of known
mineralisation, incorporating them into separate pits with
alternative access into each pit. The rationale behind
this design was to provide a better breakdown of ore and
waste in each zone and to enable better scheduling of
overburden removal, in conjunction with establishing an
earlier cash-flow from mine production.

MT BISCHOFF TIN PROJECT
TASMANIA

are blocks included in the current Diluted Mineable Ore
Resource established for this study have been extracted
from the 0.4% Sn cut-off grade ore reserves, previously
calculated by Douglas McKenna & Partners (1982). They
comprise those blocks )0.80% Sn, after dilution, contained
within the designed open pit down to RL 585m.

Total volume of material to be mined and revised diluted
mineable ore resource is as follows:

Although this redesign has slightly increased the overall
pit volume, and caused a slight reduction in the available
mineable resource compared to the original design, the
beneficial effect of improved flexibility and generation
of an earlier cash flow is expected to more than offset
these changes.

The previous report entitled "REVIEW OF ORE RESOURCE
POTENTIAL BASED ON 0.80% CUT-OFF GRADE", dated 25 August,
1993 (amended 08 September,1993J was prepared to assess
the initial global resource as prepared by Douglas McKenna
& Partners Pty Ltd (1982), and included the effect of
deleting some of the low grade material identified on the
lower benches.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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2.

TABLE (B)

DILUTED MINEABLE ORE RESOURCE
(refer Tables 12/12a)

Measured 41,740 tonnes @ 1.34% Sn

Indicated 373,397 tonnes @ 1.22% Sn
--------------------------

Sub-total 415,137 tonnes @ 1.23% Sn
Plus:
Inferred Resource 61,460 tonnes @ 1.11% Sn

Further studies included in this report have been carried
out to establish certain mining and environmental
considerations:

Table l/la - Ore Reserve Assessment (incl.dilution)

II II

" "

II II

3/3a - Distribution of Total Volumes - Ore and
Waste (Pits 1 - 3)

4/4a - Ore Resource Distribution - (Pits 1 - 3)

5/6/7 - Ore/Waste Distribution per Bench, Open
Pits (1 - 3)

" " 8/9/10 - Ore/Waste Distribution per Bench by
Category (Sediments; DSL; Dolomite;
Porphyry), Open pits (1 - 3)

" II 11 - Summary of Ore/Waste Distribution per
Bench by Category (Sediments; DSL;
Dolomite; Porphyry), Open Pits (1 - 3)

2. COMMENTS ON KEY PARAMETERS:

a) The three designated open pits can each be accessed by
separate haul roads - this will assist mine scheduling
by permitting mining to be carried out from at least
two pits at the Same time.

b) Developmerit of the eastern ore "lobe" - i.e ore located
below the porphyry - in pit No.2 should be commenced
first. Although there is not a large quantity of ore to
be won from this Pit (approx. 34,000 tonnes @ 1.50% Sn)
it will only require removal of about 15,000 bcm of
waste before some ore production becomes available.
This ore should be stockpiled until sufficient ore
becomes available to commence deliveries to Renison.
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3.

c) It will require removal of 40,000 bcms of waste in Pit
No.1 before ore production can commence - however, the
average grade of ore from this first bench (635m RL) is
only 1.06% Sn, refer Table 5, and will probably have to
be blended with ore from Pit NO.2. Average ore grades
improve from the 630m RL bench and are consistently
high down to the 605m RL bench.

Approximately 188,000 tonnes of ore at an average grade
of about 1.23% Sn can be produced from these levels,
which should be capable of being exploited to maintain
a steady flow of average grade ore to Renison while Pit
No.3 is being developed.

d) Pit No.3 has the most overburden to be removed before
consistent ore production can be established, refer
Table 7. Approx. 74,000 bcms of material will have to
be mined to get down to the 640m RL bench - this
includes about 10,000 tonnes of ore at an average grade
of about 0.90% Sn. A further 30,500 bcms of material,
containing about 10,000 tonnes of ore at an average
grade of about 1.00% Sn, will then have to be mined on
the 635m RL bench before "mill" grade ore is exposed.

From the 630m RL bench down to the 605m RL (drop-cut)
there remains about 90,000 tonnes of ore at an average
grade of about 1.36% Sn. This will require mining about
86,400 bcm of material, at a waste:ore ratio of about
2.0:1.0 (based on the adjusted tonnage factor).

Higher grade ore from pit No.3 should be scheduled so
that it can be blended with lower grade ore mined from
the 600m RL bench down to the 585m RL (drop-cut) in
Pit No.1.

Tables 11 provides an estimate on the distribution of
the various categories of waste within the three
designed open pits, viz:

e) One of the important features of the proposed mining
operations is related to the storage of DSL waste. I
have attempted to differentiate between the known zones
of waste within the designed pits - refer Tables 8/9/10
in order to assist the "Environmental Planning" for
disposal of the different waste material.

I
I
I
I
I
I
•

- Sediments:
- DSL
- Dolomite
- Porphyry

Tonnes

48,685
218,912
360,166

43,790

% of Total

6.03
27.10
44.59

5.42
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4.

f) Volume of material to be mined within the three pits
totals 807,725 bern. This is some 14,515 bern more than
the original pit designed in July,1993 (793,210 bern)
The additional volume is due to relocation of the
separate haul roads into the various pits.

Having a haul road on the north side of No.1 Pit
increases the amount of "high wall" waste to be
removed on the north side of that pit. It may be
possible to redesign this haul road to reduce the
amount of unnecessary overburden removal on the north
side, although it should be recognised that the reason
for the current design was to provide access, by open
pit mining, to gouge out reasonably high grade ore in
the southern extremities of the pit at RLs 610m - 600m

g) The average waste:ore ratio over the life-of-mine of
the designed open pits is 4.0:1.0, refer Tables 2/2a.

A breakdown of the waste:ore ratios for each pit is as
follows:

(refer Tables 3/3a)

Pit No.1:
Total volume to be mined (bern) 562,587
less ore to be mined (tonnes) 332,535

" II .. .. .. .. .. (bern) 95,010
-------

Total waste to be mined (bern) 467,577.. .. .. .. .. .. .. .. (tonnes) 1,332,595

W : 0 ratio (based on adj.tonnage factor) = 4.0 : 1.0

Pit No.2:
Total volume to be mined (bern) 54,206
less ore to be mined (tonnes) 33,908

" II
.. .. .. .. .. (bern) 9,688

-------

Total ~aste to be mined (bern) 44,518.. .. " • II .. .. .. (tonnes) 126,877

W : 0 ratio (based on adj.tonnage factor) = 3.7 : 1.0



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5 .

Pit No.3:
Total volume to be mined (bern) 190,932
less ore to be mined (tonnes) 110,155

1111 " " " .. .. (bern) 31,473
-------

Total waste to be mined (bem) 159,459.. .. " " .. .. .. .. (tonnes) 454,458

W : 0 ratio (based on adj.tonnage factor) = 4.1 : 1.0

However; if most of the initial material removed above the
main ore horizons in each pit is treated as overburden
(and capitalised), waste:ore ratios during the actual
production periods (operating costs) would be considerably
reduced, viz:

pit No.1 pit No.2 pit No.3

Total waste prodn.
each pit (bern) 467,577 44,518 159,459

Waste removed as
O'burden above RL: 635m 635m 640m

Waste removed as
overburden (bem) : 90,583 14,664 71,257

------- ------- -------
Remaining waste to

be mined (bem) : 376,994 29,854 88,202

i. e. waste bcms x
SG 2.85 (tonnes) : 1,074,433 85,084 251,376

Remaining ore to
be mined (tonnes) 323,717 32,134 100,376

------- ------- -------
Waste:Ore ratio

during op.mining: 3.3:1.0 2.6:1.0 2.5:1.0

3.CONCLUSIONS:

Accepting the "base Data" as prepared by Douglas McKenna &
Partners Pty Ltd (1982), we are quite confident that a
potential exists at Mt Bischoff to mine around 450,000 ­
500,000 tonnes of tin-bearing DSL mineralisation, with an
average diluted mineable grade of about 1.20% Sn.
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6.

The ability to establish adequate levels of production at
ore grades suitable for sale and delivery to the Renison
Tin Mine, will be best achieved by scheduling development
of Pits Nos.2 & 1 first. This will reduce the initial "up
front" capital requirement for overburden removal.

It will be necessary to stockpile most of the early
production from the upper levels of each pit, for blending
with higher grade ore mined from below the 635m RL benches
to maintain average ore grades "contracted" for delivery.
The same requirement will be necessary when mining the
lower benches in Pit No.1 - at this stage, higher grade
ore should be available from Pit No.3 for blending.

A.J.MURPHY
AWASM (mining);FAusAIMM;MMICA.

06 October,1993

ref:JELMTB93
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MT BISCHOFF TIN PROJECT

TABLES 1/1a

ORE RESERVE ASSESSMENT
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ref: JELMTBO LYNCH MINING LIMIiED TA8LE la.

I 1 (" .' r· "' 5'.," OJ
t .

Mt BTSCHOFF TIN PROJECT - ORE RESERVE ASSESSMENT SUMI'IARY 14 Septe.ber, 1993

1-
GEOLOGICAL RESOURCE NCN RECOVERABLE ORE DILUTION SUB • ORE DILUTED MINEABLE RESERVES

II x Glevel Block No. Tonnes Grade I I I G Tonr.es Grade I T I G Tomes Grode I rIG Tomes Grade I r,G TOMes Grade I

655. III 157 1.00 157 0 0.00 0 31 0.30 9 0 0.00 0 188 0.88 166
650. RL 1767 1.00 1767 0 0.00 0 J53 0.3D 106 0 0.00 0 2120 0.88 ' 18n
645. RL 4951 0.82 4035 0 0.00 0 475 0.3D 143 2575 0.62 1587 2851 0.91 2591
640. RL 17603 0.77 13637 0 0.00 0 1341 0.3D 402 14325 0.69 9908 4619 0.89 4131
635. III 33547 0.95 32012 3220 0.99 3198 2959 D.3D 888 12672 0.69 8795 20614 1. 01 20907
63Dm RL S1l46 1.16 59224 BJ47 1.08 8977 5304 0.3D 1591 12305 o.n 8930 35798 1.20 42909
625. III 57512 1.27 73135 6936 1.03 7117 5624 0.30 1687 15041 0.66 9945 41159 1.40 57760
620. RL 86061 1.14 97849 14012 0.60 B070 8796 0.32 2804 13412 0.62 8276 67433 l.25 &4127
6150 III 78809 1.25 98237 8195 0.80 6564 8776 0.3D 2033 19531 0.71 13833 59860 l.34 80m
610. RL 70207 1. 3D 91010 7030 0.76 5319 7699 0.3D 2310 11852 0.68 8031 59025 l.35 19969
605. RL 67386 1.10 74289 9130 0.63 6235 6360 0.3D 1908 17386 0.69 12016 47231 1.23 j'946
6001 III 72764 1.04 75967 26964 0.99 26619 5338 0.3D 1601 10213 0.72 7375 40926 1.06 3574
5950 RL 101066 0.94 94566 58734 0.77 45405 5657 0,30 1697 4620 0.73 3373 43369 1.09 ~7485

590. III 82094 0.96 78803 53972 0.B2 44117 4218 0.3D 1265 0 0.00 0 32340 1.11 ~12
585. III 57113 0.93 53369 40534 0.79 31957 2487 0.30 746 0 0.00 0 19066 1.16 158

782183 1. 08 848117 237073 0.82 193878 65419 O.jiJ 19791 133932 0.69 92069 476598 1.22 58080

=:::::::===========:::===========================.:===:=-========================---====================::::=========:=:=::.::=======:::.:.:;:::=====:==========:::=::=:======--========== ====
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ref: JEllITa3 TABLE 1.
LYNCH MINING LI,'ITED Pa9' 1.

I Mt BISCHOFF TIN PROJECT - ORE RESERVE ASSESSMENT 14 SeDteober, 1993

I GEOLOGICAL RESiJlJRCE NON .RECOVERABLE ORE OILmaN SUB - ORE OILUTEO MINEABLE RESERVES CATEGORY

I
,

L,vel Block No. Tannes Grad. I T I G Tonnes Grode I T I G Tomes Grade I T I G ionnes Grad, I i x G Tonnes Grade I T I G

655m I [i) 157 1.00 157 31 0.30 9 1B8 0.88 166 ?ossibl'

I
650. 1767 1.00 1767 353 O.lD 106 2120 0.88 1873 Possible

I ,.Sm Hil 745 0.55 HO 745 0.55 HO
211 ) 1470 0.63 926 1470 0.63 926

I 3 1575 1.00 1575 315 O.lD 95 1890 0.88 1670 Possible
4W 45 0.96 43 9 D.JD 3 54 0.85 46 Probable
5 1iJ 700 1. 09 703 140 0.30 42 840 0.96 t05 ?ossible

I
6 (i! 287 0.77 221 287 0.77 221
7 [i) 56 1.2Q 67 11 O.lD 3 67 LOS 71 Possible
8 [i J 73 0.11 30 13 0.41 30

I ,951 0.82 1035 m 0.30 143 2575 0.62 1587 2851 o.n 2591

640. RL 1 1iJ 882 0.78 688 382 0.75 688

I 2 1032 0.55 568 1032 0.55 568
3 [i) 1575 0.77 1213 1575 0.77 1213
4/5 2380 0.75 1785 2380 0.75 1785

I
6 1102 0.97 1069 220 0.30 66 1322 0.86 1135 Proven
7 [i I 693 0.66 m 693 0.66 457
5 1645 0.38 1148 329 0.30 99 1974 0.78 1546
9 (i) 1512 0.90 1361 lD2 >].30 91 1814 0.80 1152 Probable

I 10 (i) 1078 0.49 528 1078 0.49 528
11 Ii) 1176 0.40 56< !176 0.48 5,.
12 1540 0.77 1186 i540 0.77 1186

I 13 Ii! 1211 0.89 1078 242 0.30 13 1453 0.79 11;()
12914 [iJ 588 1.18 694 118 0.30 35 706 1.03 Possible

15 ,.7 1.2D 776 129 b.30 39 776 1. 05 B15

I
16 542 0.11 m 542 0.41 m

17603 0.77 13637 1341 0.30 402 14325 0.69 990B 4619 0.89 4131

I
I
I
I
I
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I Page 2.

GEOLOGICAL RESOURCE NON RECOVERA6LE ORE o,LUTlON 5U6 - ORE DILUTED M[NEA6L~ RESERVES CATEGORY

I Level 610ck No. ronnes Grade '" r , G Tonnes Grade % T I G Tannes Grade '" T , G Tonnes Grade % T I G Tonnes Grade t IT I G

635. I 2555 0.76 1993 2555 0.78 1993

I
2 605 0.55 ..3 lOS 0.55 4.3

:I/o 2940 1.15 3:181 441 0.:10 132 3381 1.04 '35ll ?ossibte
5 2222 1.11 2466 333 O. :10 100 2555 1.00 i2566 Probable

6/7/! 1620 1.15 209:1 273 0.:10 62 209:1 1.04 2175 Proven

I 9 (il 45 0.72 32 45 0.72 :12

10 2:110 0.66 1525 mo 0.06 1525

11 1610 0.64 1030 1610 0.64 10:10

I 12 m2 0.90 1559 260 O. :10 76 1992 0.62 16:17 Probable
13 (i I 73 0.42 31 73 0.42 31

14 (i I 1602 0.62 1476 270 O. :10 61 2072 0.75 1559

I
15 (i I 67 0.96 B5 II 0.30 4 100 D.S9 89 Possible

16 2415 0.77 1660 2.15 0.77 1660
I

17 3990 0.69 3551 599 0.:10 180 4569 0.61 1731 Possibl,

16 (il 1281 2.G6 2639 192 0.30 56 1m 1.63 1697 Probabl,

I 19 960 1.16 1156 147 0.:10 44 1127 1.07 (201 Possible

20 1330 1.20 1596 200 0.30 60 1550 1.08 \656

21 767 0.41 323 737 0.41 323

I 22(iI 1543 1.02 1574 231 0.30 69 1774 0.93 1643 Possible
23 (il 1163 0.55 1190 116:1 0.55 1190

i24 (il 1057 1.90 2006 1057 I.90 2008
I

I
--t--

33547 0.95 32012 3220 0.99 3198 2959 0.30 888 12672 0.09 8ns 20614 I. 01 2q107
,

630. 1 3315 D.78 259. :1325 0.78 2594 I

I 2 5397 1.5. 9081 885 0.30 265 6782 1.38 9~'7 Probable

3 2397 1.38 3306 360 Q. !.O 108 1757 \.14 ~10
4 - 7 2485 1.58 3926 m O.JD 112 2858 Ul 438 Proven

I
8 332 0.72 239 332 0.72 239

~O9/10 :1m 0.87 2938 507 0.30 152 3884 0.80 Possible

11 962 D.64 616 962 D.64 616

12 (i I 252 0.50 126 152 0.50 120

I 13 1330 0.42 559 1330 0.42 559
14 (i) 1022 0.49 SIll 1012 0.49 SIll

15 til 38 0.67 25 3a 0.67 15

I 16 1557 0.82 1277 104 0.30 70 1791 0.75 1047
1~017 (i1 12D5 D.98 2161 3:l1 O.lO 99 2536 0.69 Possible

18 840 0.83 097 126 0.30 38 966 0.76 J35 !

I
19 1505 0.77 1159 1505 0.77 1159

20 1802 0.90 1622 270 0.30 81 2072 0.82 1703 Probable

21 4252 0.89 3784 638 0.30 191 4890 0.81 3916 Possible

22 6072 1.96 12m3 911 0.30 2J:l 6983 1.76 12216 Probable

I 23 1837 D.82 1506 276 0.30 83 2113 0.75 1589
1~22. 997 0.99 987 IS1l 0.30 45 1147 0.90 Possible

25 1645 1.02 1678 247 0.30 74 1891 0.93 1712

I
26 3640 0.55 2002 3640 0.55 2002 I
27 3377 1.90 6\\& 7NJ) 1.90 6416

-:;~j;51146 1.10 59224 8347 1. 08 8977 5304 0.30 1591 12305 0.13 8930 35798 1.10

I
I
I
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I DILUTED MINEABLE RtSERVES

Page 4.

GEOLOG1CAl RESOURCE NON RECOVERASLE ORE DILUTION SUB - ORE CATEGORY

I Level Block Nc. Tonnes Grade \ T I G ionnes Grade \ T I G TOMes Grade ~ T I G TOMes Grade ; T I G fonnes Gra<Je \ 1 I G

620m ill 1 3715 0.78 2921 1124 0.78 876 2622 0.78 2045

2/2A 5215 Lb3 8500 782 0.30 235 5997 1.46 8735 Probabll!'

I 3 3500 1.33 4830 52\ 0.30 158 4025 1.24 4988

4 945 0.59 558 945 0.59 558

5 - 15 5355 UO 7497 803 0.30 241 6158 1.26 7758 PrOlJen

I
16 Ii) 77 1.26 97 12 0.30 5 89 1.15 100

17/18 875 0.79 691 875 0.79 69l

19 700 0.69 485 700 0.69 485

20 1645 1.70 2797 247 O.SO 74 1892 1.52 2871 Pcoba~le

I 21 1680 0.47 790 1680 0.47 790

22/23 12600 0.94 11844 1890 O.SO 5IJ7 14490 0.86 ,12411 Proba~le

24/25 3080 0.96 2957 462 O.SO 139 5541 0.87 ! 3095

I
26 III 1722 1.b1 2790 258 O.SO 77 1980 1.45 : 2867

27 2012 1.11 2233 .lO2 O.SO 91 2514 1.00 2324

28 2590 0.66 171)9 2590 0.66 1709

29 8995 2.06 185J0 1349 O.SO 405 10344 I.B.J .18934 Probable

I 30/31 4497 1.00 4497 b75 O.SO 202 5172 0.91 4699

52 - 55 8242 1.50 12363 1156 O.SO 371 9478 U4 12754 Possible

36 3797 0.50 1899 1519 0.50 759 2278 0.50 1139

I 37 (i) 2068 0.61 1182 2068 0.62 1282
:l8(i) 161 0.4B 77 161 US 77
39 an 0.92 756 B11 0.92 756

I
40 III 14B4 0.67 994 1454 0.67 994
41 3237 0.52 1(,83 3237 0.51 163.3
41 1050 1. 4B 1554 15B O.lO 47 120B 1.33 11601 ?ossible

43 Ii I 434 0.62 169 434 0.61 269

I 41 647 1.29 835 97 0.50 1% 744 1.38 1029 P",ible

45 Iii 1722 0.43 740 1722 0.50 B61

46 (iJ 1204 0.51 614 120i 0.51 614

I 47 1960 0.54 1058 1960 0.54 1058

8~1278b061 1.14 97B49 14012 0.60 8370 8796 0.51 1804 15412 0.62 8276 67433 1.25

I 615 • RL 1/2 5500 0.75 2625 1400 0.75 1050 2100 0.7\ 1575

3h 346\ 1.50 5191 52D O.lO 156 3985 1.34 \353 ,'coba~le

5 1207 0.59 712 1207 0.59 712

I 6 - 15 7507 U2 10660 1126 O.SO 338 abll 1.27 1~998 fiQ\,len

16 - 18 665 1.33 884 100 O.SO 30 765 1.20 !9l4

19 1575 1.70 1678 866 1.70 1473 106 0.30 32 815 1.52 1237 ,'cobable

I
20 Iii m 0.71 510 437 0.71 310

21 1995 0.56 1117 1995 0.56 1117

22m 15512 1. 06 1645J 2328 0.30 698 178SC 0.% \7152 P'oba~l'

24/25 6457 0.86 \553 969 O.lO 191 7426 0.79 5844

I 26 4900 1.b2 7938 735 0.30 221 5635 US ~159 Proba~l,

27 2170 0.77 1671 2170 0.77 1671

28 3315 0.66 2195 3325 0.\6 1195

I 29 8820 1.06 18169 1m 0.30 397 1014l U3 18[,06 ?robable

30/31 2222 1.44 3200 333 O.SO 100 2\55 1.29 3300

32/33 8242 1.75 14424 1236 0.30 371 9478 1.56 1419. ?ossible
\

I
;4 42\2 0.50 2126 4251 0.50 2126
35 805 1.87 1505 805 1.87 1505
36 (il 1743 0.47 819 872 0.47 410 872 0.47 410

-;*I 78809 1.25 98237 8195 0.80 6564 877b 0.30 1633 19531 0.71 13833 59860 1.34

I







I
I .1 1_- L t, 'OJ

OILfrrON

Pat;;e 7.

I GEOLOGICAL RESOURcE NON RECOVERABLE ORE SJJS - ORE DILUTED MINEABLE RESERVES CATEGORY

I
level Block No. To~.s Grad< I T :1 G Ternes Grade % T , G Tonnes Grj,de \ ; , G Tonnes Grade \ T I G Tonnes Grade \ r , G

I
I

590. RL 1 8120 0.71 5765 3120 0.71 5765 I
2 1400 0.59 326 1400 0.59 820 !

3 [i J 409 0.8! 3!! 409 0.B4 344 i

I 4(ij 217 0.52 113 217 0.52 113
I
I

5 1820 0.50 910 1820 0.50 910
o Iii 0702 1. 50 101!3 6702 1.50 10143 I

I 7 Ii J 178 0.59 105 178 0.59 105
i8 0475 O. !o 2979 6475 O.!O 2979

9 27JQ 1.05 2867 2730 1.05 2567 j
10 Iii 330 0.71 239 336 0.71 239

I 11 !480 0.74 3315 4480 0.7! 3315 I
12 7035 0.89 6201 7035 0.89 0201 I

I
13 2485 0.7! 1938 2485 0.78 1938 I

I a/Is 7!20 1.5-3 1lJ5.1 1113 '0.30 334 8533 1.37 ILOB7 Probable

16 4515 1.13 5102 677 '0.30 203 5192 1. 02 as

17 99D5 1. 07 10598 1!86 rO.30 !!o 11391 0.97 lio!!

I
18 2800 1.33 3724 !20 0.30 120 3220 1.20 j850
19 3482 1.l! 3969 522 0.30 157 !()()I. 1. 03 H2o

20 3430 0.07 2298 3430 0.67 2298
21 1382 0.97 1341 1382 0.97 1341

I 22 2065 0.51 1003 2065 0.51 1053
23 1890 0.99 l871 1390 0.99 1871
24/25 2520 0.05 1638 2520 0.65 1638

I 20 !i J 119 0.47 56 119 O.a 56

27 Iii 119 0.47 50 119 0.47 56

-~;;;
I

82094 0.90 78863 53972 0.82 44117 !218 '0.30 1265 0 0.00 0 32340 l.g

5SS. Rl 1 (il 266 0.52 138 266 0.52 138 I
21! 9572 0.67 6m 9572 0.67 0413

II 3 1907 0.84 1602 1907 0.84 1002

5 Iii 2537 0.71 1801 2537 0.71 1801 I

6 ,497 1. 50 6740 4497 1.50 6740 I

0.59 939
,

I 7 1592 0.59 939 1592

J'45
8 !952 0.74 3004 4952 0.7! 366!

9 7000 1.59 11130 1050 0.30 315 8050 1.12 Probable

I
10 5915 1.07 6329 887 0.30 266 0802 0.97 6595

11 1575 1.l3 1780 236 0.30 71 1811 1.02 J851
12 3482 1.01 3021 1393 La! 1449 313 0.30 9! 2403 0.9! .207

13 (il 11,8 0.!7 540 11!8 0.!7 5!0 I

I W15 6965 0.8.l 5781 6965 0.83 5781 I

16/17 2030 0.57 1157 20JO 0.57 1157 I
18 3675 0.47 1727 3675 0.!7 1727

I
.ww ___ _w___ ------ ----- ----- ------ ------ ----- --j---

57113 0.93 53309 !0534 0.79 31957 2!87 0.30 7!6 a 0.00 0 19066 1.l6 21158

======:==~=::=:=:==:==::=====:::=====:::=:=::====~=--======:====~==========:===========:=======:==:===::==:~~=:=:::::=:===========:==~-===::=:=========:==::=:=====:===::==============~=::~~==
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MT BISCHOFF TIN PROJECT

TABLES 2/2a

TOTAL VOLUMES - ORE + WASTE



==========:===::::::===:::==================:::::===::::===================:::::=:=====:===========

less wosste (tomes):
@ SG 2.35 (~31:

therefore:
~ : 0 r.3tio (based on E1dj.tonnage factors) =

I
I
I
I
I
I
I
I ,

I
I
I
I
I
I
I
I
I
I-
I
I,
• I

ref: JELMTB3

let,1 Volum. (,,31:
le~s Oi~ I tonnes):

! SG 3.5 (',ll:

LYNCH MINING LIMITED

Ml BISCHOFF llN PROJECl

SUMMARY OF 10lAl VOLUMES - ORE t ~ASTE

PITS 1 - J

807725
06598

136171

191J9JD

4.D

lABLE 2'.

14 Seete,ber,1993
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I
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I
ref: J£ltHE3 TABLE 2.

LYNCH MINING LIrtTTED PagE: 1.

NT BISCHOFf iIN PROJECT

I H Seot ember. 1993
lOTAL VDLUM,5 - 01[ + UASTE

I FITS 1 • 3
----------

St'::tion: 2 3 Toteds

I mRl Area Area Area Area Area AveraQe Deoth Volume
1112 m2 m2 ,,2 lilt ni::' m m3

I 1,1 In-Pol Volum,,,
_. ------- -----

535 1005 1005
1320 6600

I 590 1:001 1635 1035
590 Itoe) ,330 23!,O

2582 14410

I 595 (too) 3L34 3434
595 !toe ) 3650 3650

~230 21150

I
bOO rto[lJ LSIO 4810

600 Itot I 5070 5070
5695 5 25475

603 (too) ,320 6320

I 605 ltOE: ) ,S2D6 ~iO B616
9f..37 47135

610 Itco I 5940 3660 75E 10355

I 610 Itot I 643~ 4180 232 1490 12336
13573 5 67365

bl~ (tool 6B96 50BO lB4 2050 14510

I
615 (toe ) 7350 5080 1054 2050 15564

16934 5 BWO
62D Itool 7350 5970 1710 2774 1530.
o2D itcel 9172 7130 2265 3560 22130

I 23123 115615
625 (tODJ 9620 BOB2 2070 3944 24116
625 ItOt1 9620 BOB2 2470 3944 24116

I 22600 5 113300
630 ItODI 7912 7256 1646 4390 21204
630 Itcel 7912 7256 1646 4390 2120~

I
19075 5 95375

635 Itool 3634 72i5 1304 4790 16946

59'S95

I
I
I
I
•



I
I 1 ( ~) /' ~, ,<,",

'..) 1,J'z..,; )1
~..!

I
[b I Overburder.: Page 2.

----------

635 Itoe i 3634 8396 1722 5970 19722
18352 3 551"

I m 694 8538 1600 6160 1704)
16546 33092

640 lb8 8272 1"0 615, 16050

I
15672 2 31344

642 7850 1308 6136 15294
140W 2 28160

6~iI 5976 816 607' 12866

I 9637 2 ln74
6" 1946 370 4192 6508

5556 2 11112

I
64~ 9g0 234 3380 4604

3903 2 7306
t,jC: Itoo) 724 86 2m 3202
650 i toe! 724 36 3076 J8S6

I 3275 2 6550
652 C 20 2644 2664

2317 2 4634

I 6;4 0 1970 1\70
1795 2 35;0

65, 1620 1620

I
1433 2 2866

653 1246 12"
1125 2 2150

t.6(i 1004 1004

I 894 2 1788
662 734 784

698 2 1396

I 664 612 612
502 2 1166.

666 552 552

I
480 2 960

b08 40e 408
364 2 728

670 320 320

I 245 , 490
6i2 170 170

133 2 266

I
67. 96 46

52 2 104
676 8 8

I
5 2 10

678 2 2

212830

I
I
I
I
..
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MT BISCHOFF TIN PROJECT

TABLES 3/3a
DISTRIBUTION OF TOTAL VOLUMES

ORE + WASTE - (PITS 1-3)



•
less waste (tiJl1l1Os): IJJ2191 126877 4544SB

! SG 2.85 (.J):
therefore:

, : 0 ratio (based on adi.tonnage factors) = 4.0 3.7 4.1
====:==::=::====~::=======::=:==~=:===:=:=====:======:==:::=:=:::===:=:=::==:==--====================:::::==~=====:==:======:=========:======:===================::::=:=====~========= ======::t=====

I
I
I
I-
I·
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
-

Total Volu.e (oJ):

less ore (tonnesl:
! SG 3.S 1.3):

PIT No.1

162S87
JJ2131

95010

467577

LYNCH MINING L1MlTEO

MT BISCHotF rrN PROJECT
I

SUMMARY DISTRIBUTION OF TOTALrVOLUMES - ORE + ~ASTE Ims ! - 3)

PIT No.2
I

14206
JJ90B

9688

44118

TABLE 3a.

PIT No.3

190932
110m

31473

119419

14 Seote.ber, 1993

.',
.( i
'...i .i



50B 5 2540

DISTRIBUTION Of TOTAL VOLUMEI _ ORE t ~AITE IPITI 1 - JI

.-~-----

Pa~e 1.

t835

80371

5 Il060

5 ~8SO

5 ~920

5 22950

,

5 18760
"

Deeth Volume
, oJ

14 Seotember,1993

PII No.3

1770

3752

584

4590

2412

410

TABLE J.

Area Average
.2 .2

4790

2050
2050

2m
3560

1390
4390

758
1490

620 (top)
620 (toe)

585

595 (too)
595 (toe)

630 Itool
630 (toe)

615 (too)
il5 [toe)

590 (too)
590 (toe)

6J5 (too)

605 (too)
605 (toe)

610 (too)
610 (toe)

600 (too)
600 (toe)

625 (too)
m (toe)

, RL

(a) in-Pit lJolUllles:

Sect ion ~

6935

7375

39035

5

5

Deeth Volume
• ,3

2058 5 10290

1397

2369 5 11845

1475

Area Average
.2 .2

PIT No.2

625 Itool 2470
m (toe) mo

LYNCH MINING LIMITOD

585

MT BISCHOFF TIN FROJEC!

635 (too) tJ04

620 (too) 1710
620 (toe) 2208

630 Itoo) 1646
630 (toe) 1646

590 (top)
590 (toe)

610 Itool
610 (toe I 232

595 (top)
595 (toe)

600 (too)
600 Itoe)

615 (too) 7B4
615 Itoe) 10B4

W5 (too)
605 (toe)

, RL

la: In-Pit Volumes:

Section 3

44515

65625

28475

m50

iota Is

469485

5 6600

5 8m5

5 85010

5 14110

5 56475

5 65050

Deoth Volume
I m3

5695

11295

4810
S070

17002

1005

1230

5903

Are3 Aver3Qe

m2 .2

1320

13125

16435

6320
B206

2BB2
3434
36SO

1635
2330

13010

9600
10614

10852

1.3820
16302

17702
17702

11976
12,30

15168
1516B

PIT NO.1

2

7256
7256

Area
m2

50BO
5080

721B

80B2
B082

3ibO
4180

5970
7130

Area
.2

4810
5070

7912
7912

6896
7350

3630.

3430.
3650

7850
9172

1635
2330

1005

%20
9620

6J20
82%

Section:

590 Itop)
590 Itoe l

615 (too]
615 Itoel

5.15

j95 (too)
595 Itoe)

600 (too!
iOO (toel

610 (too)
610 (toe)

620 Itoo)
620 Itoe)

605 (too)
605 Itoe!

6J5 (tool

630 (too)
630 (toe)

625 (too)
625 (toe)

III RL

(al In-iit Volumes:

ref: JELMiBJ

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Page 1.

572

88

771

710

590

614

166

2210

I 64

160
I
128

I 96

1286

f8191

1310

2

3

2

2

2

2

2

1

2

2

1

2

2

1

2

1

1

1

1

1

364

60,5

13.)

698

894

51

581

14\

480

6143

2307

5133

6105

2886

6155

3786

179\

1413

111\

1860

611

96

170

PIT No.3

5\1

310

408

597D

Area Average Depth lume
,2 .1 • ,3

6160

4192

6150

6136

,074

1146

1004

1970

1392
3076

1610

,35 (toe)

6\0 (top)
65D (toe)

646

,40

642

,38

644

6\2

653

066

668

6\4

656

662

660

648

670

664

674

'RL

(b) Overburden:

Section (j,

10

310

106

1186

4983

2 2763

2 1124

2

2

2

1

1 3060

1

\3

10

\93

302

160

1661

1384

1530

1061

o

36
8,

10

PIi No.2
-----~--

816

370

134

Area Average Depth Volume

'1 .1 ' n>3

1600

1722

1308

1460

646

,41

,40

650 (top)
650 (toe)

644

,38

,35 (toel

658

os.

656

660

662

651

668

066

670

672

671

664

• 'l

(t) Overburden:

Section 3

2936

7921

Totals

3 31968

2

2

1 17722

1 13m

1 1,190

1

1

Deoth VoluBle
, ,3

857

W\

362

8861

3961

1463

10656

990

724
714

o

78\0

9281

5976

1'li6

PIT No.1

724

721

o

2

.4t'ea Area Averaqe
01 .1 .1

8588

7850

8396 12030

597,

8272 3440

194,

694

1,8

Area
01

3634

Section:

035 [toel

640

648

638

641

m

644

658

646

650 (top)
650 (toe)

6\4

668

660

676

666

678

670

674

661

664

• Rl

(tl il'ierturoen:

676 676 8

2

2 1'10

678 678

93102 15171 ~7
:=====:========:::==::===========:=======::==========::==::===========::::=========::::::=============:=::====:::::::::::=:::::;::.:=::: ::::==:::===;========:::======----==:::====:::====::::=====:::::=:==:==-~=- -----
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MT BISCHOFF TIN PROJECT

TABLES 4/4a
ORE RESOURCE DISTRIBUTION

(PITS 1-3)



DILUTED MINEABLE RESERVES Pit No.1 Pit No.2 Pit No.~

level Tonnes Grade \ T x G Tonnes Grade \ T x G Tonnes Grade \ T x G ionnes Grade \ T x G

655. RL 136 0.66 i.66 0 0 0 0 166 0.66 166
650. Rl 2110 0.66 1373 0 0 0 0 2120 0.66 1673
6450 RI. 2651 0.91 2591 0 0 0 0 2651 0.91 2591
640. Rl 1619 0.69 4131 0 0 0 0 4619 0.69 4131
6350 Rl 20614 1. 01 20907 6616 1.06 937~ 1771 0.93 1643 10021 0.99 9691
6300 Rl 35796 1.20 42909 16481 1.23 20234 30~8 0.92 2764 16279 1.22 19691
625. RL 4llS9 1.40 57760 16792 1.45 24~ 4241 1.39 5906 10114 1.J7 27546
620. RL 671~~ 1.25 64127 ~979~ 1.16 46961 9476 1.34 12734 16161 1.35 24432
615. RL 59660 1.34 80m 36164 1.30 47176 9476 1.56 14794 14198 1.30 16502
610. Rl 59015 1.35 79969 40048 1.21 46536 5696 2.19 12694 13061 l.42 165~9

605. RL 17231 1. 2~ 57946 ~87lB 1.15 44405 0 0 8512 1.59 1~540

600. RL 40926 1. 06 m74 40926 1.06 4~571 0 0 0 0
595. RL 13369 1.09 47465 43369 1.09 47435 0 0 0 0
590. RL 323.0 1.11 36011 32340 1.11 36012 0 0 0 0
565. Rl 19066 1.16 22158 19066 1.16 22158 0 0 0 0

476598 1.22 582080 332535 1.17 390220 33908 1.50 50758 110155 1.28 111102
========~=:=====:======:===::~:====::=:::=======:=========:=:========:==~=:========::::========::=::===::=::::::==::::==:======::============:~===::====:========
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ref: JELMrB~

LYNCH NINING LINITED

MT BISCHOff TIN PROJECT

SUMMARY Of ORE RESOURCE DISTRIBUTION --. PITS 1 - 3

TABLE la.

17 Sapteober, 199~
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I
I

ref: JELMrB3 t
(j.,

'-' ..
LYNCH MINING LI~lrED TABLE ,. -v

Pag< l.
MT BISCHOfF TIN FROJECT

I ORE RESOLRCE DISTRIBUTION --- FITS 1 - 3 17 September, 1993

I DILUTED MINEABLE RESEilVES FIT No.1 FIT NO.2 PlT No.3

I
Level Block No. Tonnes Grade I T I G Tonnes Grade '; T I G Tonnes Grade' T I G Toones Grade I T I G

655. I Iii IB8 0.B8 166 0 0.00 0 0 0.00 a IB8 0.88 166

I 6so" 2120 0.88 1873 a 0.00 a a 0.00 a 2120 0.88 1873

I 6l-Sm 1Ii)
2111
3 1890 0.88 1670 IB90 0.88 1670

I .(ij 5. 0.85 ,6 s; 0.85 .6
5 Iii 840 0.96 805 8>0 0.96 805

6 Iii

I 7 (i I 67 1.05 71 67 l. 05 71

5 Iii

I
2851 0.91 2591 a 0.00 0 0 0.00 a 2851 0.91 2591

6l-iJoI Rl 1 li)
2

I 3 Iii
4/5
6 1322 0.86 1135 1322 0.86 1135

I 7 Iii
a
9 Iii 1814 0.80 1'52 181, 0.80 1&52

I
10 Ii I

11 Ii'
12
13 Iii

I 1. !i) 706 1.03 729 706 1.03 729
15 776 1. as 815 776 1.05 815
16

I &619 0.89 6.131 0 0.00 a a 0.00 a >619 0.89 >131

I
I
I
I
•



I
I .~ S3 0 ';l~.,

I DILUT,D MINEABLE RESERVES P[[ No.1 PIT NO.2 P1T No.3 Pag, 2.

I Level Siock No. Tanne 5 Grade 't T , G Tannes Grade t I x G Tannes Grade I T ~ G Tannes Grade' T 1 G
\

635. 1

I
2
3/' 3381 1.04 3513 3381 1.04 35ll

2555 1.00 2S66 2555 1.00 2566
5/7/8 2093 1. 04 2175 2093 1.04 2175

I 9 Ii)
to
11

I
12 1992 0.82 1637 1992 0.82 1637
13 (i)

l' !iI
15 !i ) 100 0.89 89 100 0.89 89

I 16
17 4589 0.81 3731 ,589 0.81 3731
IE [il W3 1. 83 2697 1m 1.83 2697

I 19 1127 1.07 1201 1127 1. 07 1201
20 1530 1.03 1656 1530 1.08 1656
21

I
22 (i! 1m 0.93 16,3 1m 0.93 16,3
23 (i)

21 Iii

I 20611 1.01 20907 8818 1.06 9373 177, 0.93 16,3 10021 0.99 9891

630,

I 2 6782 U8 93,7 6782 1.38 93<7
3 2757 1.24 3416 2757 1.2, 3116

, - 7 2858 Ul ,03< 2858 U1 ,038

I
8
9/10 32&4 0.80 3G90 J88, 0.10 3090

L
12 Ii!

I 13
II (il
15 Iii

I 16
17 Iii 2536 0.89 2260 2536 0.89 2260
IE
19

I 20 20n 0.82 1703 20n 0.82 1703
21 4890 0.81 3976 ,890 0.81 3976
22 6983 1.76 12296 69BJ 1.76 l2296

I 23
24 lW 0.90 1032 1147 0.90 1032
25 1892 0.93 1752 1892 0.93 1752

I
26
27

35798 1.20 ,2909 16481 1.23 20234 30J8 0.92 278< 16279 1.22 19891

I
I



I
I 1 "",'

"-' '!.J

DILUTED MINEABLE RESERVES
PIT NO.1

PI1 NO.2 PIT NO.3 Page 3.I leve I Bloc, No. Tonnes Grade t T x G Tormes Grade t T ~ G ronnes Grade ~ T x G Tormes Grede t T I G625m .~L 1

I 2/'A 9700 1.<4 13960

9700 1.<4 13960
3 3441 1. 2, 4264

3441 1.24 4264
' - 3 3964 l.45 5739

3964 1.45 5739
9I 10 3019 1.19 358J

3019 1.19 3583
11
12 ri)

I 13 Ii)
14 Ii)
15 (i)

I 16 Ii) 274 1.02 280 27. 1.02 28017
18 2576 0.89 m6 2576 0.89 229619 1m 1. 07 2101 1972 1. 07 2101I 20
21 Iii
22 Iii

I 23126 11073 1.65 1923, 116/3 1.65 192342, (i J

25 (i}

I 27 (iJ 1650 1.53 2518
1650 1.53 2518

23 Ii) 1264 l.34 1698
1264 1.3, 1693

29
30 1328 1.27 1692

1328 1.27 1692I 31
32 Ii)
33 Ii)

I 34 f iI
35 Ii) 298 1.33 395 2% 1.33 39536 Ii)

I 37 I i)

41159 1.40 57760 16792 1.'5 24306 4242 1.39 5908 20124 L37 275<6I
I
I
I
I
I
I



I
I t-,

. "

I DILUTED MINEABLE RESERVES PIT No.1 PIT No.2 PIT NO.3 Page 4.

I
Level Block No. Tannes Grade \ T I G TOMes Grade ~ I I G TOMes Grad< \ T I G TOiines Grade" T I G
621l. RL \

2/2A 5997 \.46 8735 5997 \.46 8735
3 4025 1. 24 498S 4025 1.24 '988

I 4
5 - 15 6158 1.26 7738 6158 1.26 7738

16 (i) 89 LJ) 100 89 1.13 100

I 17/\8
19
20 1892 l.52 2871 1892 1.52 2871

I
21
27./23 14490 0.86 12411 14490 0.86 12W
24/25 3542 0.87 3095 3542 0.87 3095
26 (il 1980 U5 2807 1980 US 2867

I 27 2314 1.00 2324 2314 1.00 232.
28
29 10344 1. 83 18934 10344 1. 83 18934

I
30/31 5172 0.91 .699 5172 0.91 .699

32 - 35 9478 1.34 12734 9478 1.34 12734
36

I
37 (i)

38 Iii
39
40 Iii

I 41
42 1208 1.33 1601 1208 1.33 1601
43 Ii)

I
44 744 1.38 1029 744 1.38 1029
45 (i I
.6 (i)
47

I 67433 1.25 84127 39793 \.\8 .6961 9478 1.34 127)4 18161 1.35 24432

I 615 , RL 1/2
3/4 3985 1.3. 535) 3985 1.34 5303
5

I
6 - 15 8633 1.27 W998 8633 1.27 W998

16 - 18 765 1.20 914 765 1.20 914
19 815 l.52 1237 815 1.52 1237
20 IiJ

I 21
27./23 17850 0.96 17152 17850 0.96 17152
2./25

I 25 5635 1.45 dI59 5635 U5 8159
27
28
29 10143 1.83 18566 10143 1. 83 18566

I 30/31 2555 1.29 3300 2555 1.29 3300
32!3J 9.78 1.56 14794 947& 1.56 14794
34

I 35
36 Iii

59860 1.34 80473 3618. 1.30 47176 9.78 1.56 14794 14198 UO 18502

I





I
18:310:l

I
OILUTEO MINEABLE RESERVES

PrT No.1
FIT No. Z PH NO.5 Page 6.t level Slock No. TOMes Grade % I I G TOIines Grade t I , G Tonnes Grade I r,G loones Gr3de I I I G600. ill 1

I 2
3 Iil
4
5I 6 (i)
718
9 (i) 1780 0.81 W7 1730 0.81 1447I IG (i J

11 10 2681 1.30 3578 2681 1.3J 357812113 19058 1.00 18975 19058 1.00 18975I 14 87J. 1.26 10975 8734 1.26 1097515 ...
16
17 5896 1.03 6075 5896 1.03 W75I 18 2m 0.91 252. 2777 0.91 252419 10
20

I 21

.0926 1.06 .3574 .0926 1.06 'J574 0 0.00 0 D 0.00 aI 5950 RL 1
2
3

I 4 Ii)
5(i)
617

I 8
9

10
11I 12 7245 1.33 9671 7245 1.33 967113 8493 1.02 8617 8493 1. 02 867710 B544 0.97 IJ131 lJ544 0.97 ImlI 15 9016 1.20 10780 9016 1.20 1078016

17 SU72 1.03 5226 S072 1. OJ 5226I 18 Ii)
19 (il
20
21I

.3369 1.09 l7485 43369 1.09 m85 0 10.00 0 0 0.00 aI
I
I
I
•
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I
I
I
I
I
I
I
I

MT BISCHOFF TIN PROJECT

TABLES 5/6/7
ORE - WASTE DISTRIBUTION PER BENCH

PIT Nos.1 - 3



OnE - ~A5TE DISTRIBUTION PER BENCH --- No.1 OPEN PTT

1- ,

1
1
1
1

VOLUMES

Bem

LYNCH ~INING LIMITED

Ml BISCHOFF TIN PROJECT

DILUTED MINEABLE RESERVES

lonnes Grade ~ T ~ G

ORE

1 \:") ',' 0 10<0 _L 'l

TABLE 5.
P3ge 1.

19 S,pt,mb,r, 1990

~ASIE ~A5TE ~ : 0

Bern lonnes Ratio

Q Q 0.00 0 0 0 D 0.00
0 0 Q.OO 0 0 0 0 0.00
0 0 0.00 0 0 0 j 0.00
0 0 0.00 0 0 0 0 0,00

0 0 0.00 a 0 0 0 0.00
0 0 0.00 0 0 0 0 0.00
a 0 C'.OO 0 J a a a.oo
0 0 0.00 0 0 c' 0 0,00

0 0 0.00 0 0 0 0 0.00
0 0 0.00 0 0 0 0 0.00

m a 0.00 0 a m 2063 0.00

1
1
1
1
1
1
1
1
1

(a 1 OverbuT"'O:r.:

078 - m
076 - 07,
07. - 072
672 - 670

070 - ,0;

", - 0"
0" -0"
06i - 602
002 - ;00
660 - 65~

655 • 650

lbl O:"e/~e5a;

1) • abC"J! Pit

,,\ - 0&0

8611

8611

34077

a 0.00 o o 8611 2(541 0.00

sub-totals: 49690 8818 1. 06 9373 2519 47171 131430 1\.25

&35 - &30 0\0\0 2536 0.89 2260
2072 0.82 1703
.890 0.81 3976
6983 1.76 12296

sub-tot,ls: 34077 0 0.00 0 0 34077 97119 0.00
111 - ,ithin Pit

---_._----
610 - 635 49090 100 0.89 89

4589 0.81 3701
1m 1.03 2697
1127 1. 07 1201

~ l5.30 1. 08 1056

1
1
1
1
1
1
•

5ub-totels: 65050 16181 1.23 202J,1 4709 00341 171973 10.43



sub-total=.: 52175 16792 1.45 2t.3Db 0" 77377 220525 13.13

625 - &20 !SOlO 14490 0.E6 12411
3542 0.57 ~O9~

1980 1.45 28;7
2314 1.00 2324

10344 1.00 :B934
5172 0.91 4699

120B U3 1601
744 1.33 1029

Bcm ionnes ~Bt.O

1-
I
I
I
I
1
1
1
1

ORE - ~ASTE DiSTRIBUTiON P~R BENCH --- Nu.1 OPEN PIj

VOLUMES DILUTED MINEABLE RESERVES ORE

Levi: 1 - Dl~L Bcm Tonr,es Grade ~ T x G Bcm
----_.--.-.-

630 - ~25 52175 27~ i. 02 230
251b 0.3' 22'0

1972 1. 07 2101
11673 1.65 19,3.

298 1. JJ 395

WA5TE WA5TE W: 0

P2:ge 2.

1
I
I
1
1
I
1

sut-tot52s: 35010 39793 US ,6901 j J370 73600 209P5 5.27

620 - 615 65625 17B50 17152
5635 31.5~

10143 13566
2555 330G

SUD-totflls ; b5625 36134 1. 30 ~7176 10335 552&7 157"7 4.~5

m - 610 5605 15013 15079
9741 7835
4330 ,993
8995 16~65

1469 2165

sub-tot,ls: 5&475 ,00,3 1. 21 48536 11442 Al033 128344 3.20

610 - 605 m15 17448 16462
7688 7)86
3723 5390
1731 2732
2435 2212
5695 10m

sub-totals: 44515 38713 U5 W05 11062 33453 95340 2.46

605 - 600 28475 i7BO 1441
2681 3578

1905B 18975
8734 10975
5396 6075
2777 252.

I
1
I
I
•

sub-totfll~: 28475 40926 1. 06 43574 11693 16782 A7829 1.17



sub-totals: 21150 'JJ69 L09 mes 12391 8);9 1'963 [r.5~

595 - 590 14'10 a53~ 11687
5192 5305

11391 110<4
3220 3B50

'004 4126

Scm Tonnes Ratio

I
I
I
I
I
I
I
I

ORE - ~ASTE DISTRIBUTION PER BENCH --- NO.1 OPEN PIT

VOLUMES DILUTED MINEAB,E RESERVES ORE

level - mRL Bern Tonne5 Grade % T I G Bern
-----------
bOO - 595 11150 7245 9671

8'93 Bb77
135<4 13131
901, 107BO
5072 511,

~ASTE ~ASTE ~ : C

I
I

sut,-total~: WID 3234G 1.11 36011 9240 SIJD I'l34 0.40

590 - 5E5 6600 5050 11'45
6502 6595

1811 IB51
240~, 2267

I
I
I
I
I
I
I
I
I
I
•

sub-to:al.!: :

TOTALS: 5,1557

190\[·

JJ1535

1.1; 2115,.

1.17 390110

5447

95010

1153

467sn 1331595

O. j 7



••
• 1 ,-:: ,~ "

C; ~j'

•
I
I
I
I
I
I
I

ref: JELI,TBS LYNCH MINING LIMITED TABLE 7.
~2-ge 1.

~T BISCHOFF TIN PROJECT

ORE • ~ASTE DISTRIBUTION FER BENCH .-- NO.3 OPEN PIT 19 Se,telIlber, ~ 9'J3

VOLUMES DILUTiD MINEABLE RESERVES ORE IlASTE ~ASTE \.l : 0

Level - mRL BCII"I lonne~ Gr:ldt % 1 I G Bem Bell'I lonnes Ratio
.----------
fa) Overburden:

-------~.-

t7S - 076 10 0 0.00 0 0 10 29 lDD
676 - 674 lQ~ 0 0.00 0 0 104 296 0.00
674 - m 266 0 O.C(! 0 0 266 7SB 0.00
672 - 670 490 0 0.00 0 0 490 1397 0.00
670 - 66B 728 0 0.00 0 0 72B 2075 O.W
663 - b06 960 C; 0.00 0 0 960 2736 0.00
666 - 664 1164 Q 0.00 0 0 1164 >317 0.00
6~ - 062 1396 0 O.OG 0 0 IS96 3979 0.00
662 - 660 I7BB 0 O.OD 0 0 I7BB 1096 0.00
660 - 611 6911 IBS 0.88 165 54 68S7 195'3 103.7J
6S1 - 610 12129 2120 0.88 1m 606 11523 32841 15. ~9

!b) Dr'e!l,laste:

I 1) - above PH

------~-~------------------._-------------~----._--------_._-----------------_._-------~-----_._--

sub-total~: 30505 10021 0.99 9891 2863 27b,2 78779 7.~6

631 - blO 22910 6782 US 930
2717 1.2' 3416
2818 1.'1 4038
3BB' O.BO 3090

sub-totals: IB477 2S51 0.9J 25n 811 17662 10338 1i.61

;41 - 640 29629 1322 0.36 1135
18i' 0.80 1412

706 L03 729
776 1. 05 815

sUb~totah: 29629 4619 0.89 4131 1320 2B309 B0682 17.0
111 - within Pit

----------
6'0 - 635 30505 33BI 1. 0' 3513

2511 1. 00 2166
2093 1. 0' 2175

• 1992 0.82 1637

3.2018299 1211146511.22 19891

1890 0.09 1670
\( 0.81 '6

3'S 0.96 305
67 1. 05 71

1627922910
-----_._~._-------------- ..~--------.-----------_.--------- .._--------_..-----------._-~----._-----

sub-totals:

650 - 645 :8477

I
I

I
I

I

I
I

I
I

.~



I
I

1 ( .)
!j

sUb-tot,ls: 20835 20124 1. 37 27~'6 5750 15085 42993 2.1'

625 - b20 187bO 5997 1. 46 8735
4025 1.24 4geE

6158 1.26 me
89 1.13 100

1892 LS2 2~71

Bcm Tonnes Ratio

I
I
I
I
I
I
I

ORE - ~ASrE DlliRIBUTlON PER BENCH --- NO.3 OPEN PIT

VOLUMES DILUTED M!NEABLE REI"VES ORE

L~vel - mRL oem T(Innes Grade- ~ ; , G Bc.
--------_.-
630 . 625 108~5 0700 I.H 13960

3"1 1.2" .26.
3964 1.'5 5709
301 c 1.19 3583

~ASTE ~ASTE ~ ) 0

Page 2.

I
I

sub·total~: 18760 131bl l.35 24032 5189 13571 3Sm i.13

620 - 615 12060 3985 l.34 5353
8633 1.27 10993

7bl 1. 20 91l
815 1.52 1237

sut·-totals: 12060 1419S 1.30 13502 .056 8004 22810 1.61

b15 - biD B850 3301 1. 53 5066
8493 1.'6 17370
1288 0.36 1103

I
I
I sub-totah: 8850 13081 1..2 18539 3738 5113 1'571 1.11

I
I

610 - 605 2920 2435
6078

1. 62
1.58

3948
9592

I
I

SUb-total! :

>05 - >00

2920

o

e512 1.59 135.0 2m 487 1389 0.16

I
I
•

sub-totals: o o 0.00 o o o o 0.00



1-
I
I
I
I
I

Level - IlRl

600 - ,95

VOLUME5

oem

o

ORE - ~A5TE DISTRIBUTION PER BENCH --- NO.3 OPEN PIT Page 3.

DILUTED MINEABLE RE5ERVE5 ORE ~A5TE ~A5TE ~ : 0

ionnes Grade t T ~ G ikm BCIII Tonnes ~s~io

I
I
I
I
1

sub-totcls:

595 - 590

sub-total!:

390 - 5e~

sub-~otals:

o

o

o

Q

o o

O. DC-

0.00

0.00

o

o

o

o

o

o

o

o

o

o

o

o

0.00

0.00

0.00

1 TOiALS: 1. 2C 141102 159459 454457 U3

1
I
I
1
1
I
1
I,
..

============:=====:::===:==============:::::======================:====:::=======:::=:=::::============:::::===::::::



1-'
1
I
I

~~T: JELMTB3 LYNCH MINING LIMITED

MT BISCHOFF TIN PROJECT

ORE - WASTE OISTRIBUTIDN PER BENCH --- No.2 OPEN PIT

1 " n
--u~j'!,

--' .J.. \ ,!

19 SeDtember, 1993

BCID Tonnes Rat:o
I
I

level - mRL

(a 1 Overburden:

VOLUME5

Bern

DILUTED MINEABLE RESERVES

1annes Grade \ T x G

ORE

Bcm

WASTE WASTE W: 0

I
I
I
I
I
I

67S - 676
676 - 6n
674 - 672
672 - 670
670 - 665
665 - 666
666 - 664
b64 . 662
662 - 660
668 - 655
655 - 650

(b) Oi:/~9ste:

65D - b~5

0 0 0.00 0 0 0 0 0.00

0 0 0.00 0 0 0 0 C.OO
Q 0 0.00 0 0 0 0 0.00

0 0 0.00 0 0 0 0 0.00

0 0 0.00 0 0 0 0 0.00

0 0 0.00 0 0 0 0 0.00
Q 0 0.00 0 0 0 0 0.00

0 0 0.00 0 0 0 0 0,00
Q 0 0.00 0 0 0 0 0.00

0 0 0.00 0 0 0 0 0.00

126 0 0.00 0 0 126 359 0.00

1517

I
I

sub-total~:

645 - 640

1517

5485

o 0.00 o o 1517 4323 0.00

I
I
I

sub-totals: 5425
111 - .'ithin Pit

o 0.00

0.93

o o 5485 15632 0.00

I
I

SUb-totals:

635 - 030

8043

7375 1147
1891

0.93

0.90
0.93

1643

1031
1752

507 7536 2103 12.10

I
•

sub-totals: 7375 3038 0.91 868 6507 18545 6.10



1-
I
I
I
I

ORE - iASTE OISTRIBUTlON FER EENCH --- NO.2 OPEN PIT

VOLUMES DILUTED MINEABLE RES,RVES ORE

Level - mR:l Bcm Tannes Grade I , , G ocm
_.~---_.---

63D - t/25 :0190 b50 1. 53 2518
116' 1.3, 1698

'318 1.27 1692

1 .,
.1 ....) . J

...1/
-~

Pf.~t 2.

~A5TE ~ASTE ~ : 0

Bcm iOnnt5 Rat io

I
SUb-total~; 10290 1.39 5903 1212 9070 25872 b.W

I
I
I
I
I
I
I

625 - 610

SUb-totals:

620 - 615

615 - bID

:lB45

11845

6985

2540

9478

9478

9478

9478

5896

l.3, 12734

1.3~ 1273~

l. 56 14794

l. 56 "794

2.19 12B94

2701

270B

9137 26040

~2n 12129

2.75

1. 29

I sub-totals: 2540 5096 2.19 l2B94 1685 855 2438 0.41

I
I
I
I
I
I
•

610 - 005

sub-totals:

605 . 600

sub-totals:

o

o

o

o

o

o

o

0.00

0.00

0.00

o

o

o

o

o

o

o

o

o

o

o

o

0.00

0.00

0.00



ORE - ~ASTE DISTRIBUTION PER BENCH --- No.2 OPEN PIT

i
_l'_

Page 3.

0.0[1

;.74

0.00

o.oc

~ : 0

o

o 0

o

o

Scm Tonn~s ~tio

44515 126877

~AST, ~ASTE

o

o

o

9658

Oem

ORE

o

o

O.OJ

0.00

0.00 0o

o

a

33905

TonneS Grade % i 1 G

DILUTED MINEABLE RESERVES

o

o

o

o

o

Be.

sut·-totals:

5ub-totsls:

5.ub-total~:

590 - 555

10iALS:

595 - 5;0

bOO - 595

Lev,l - mRL

I-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I c'

• .



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.'
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MT BISCHOFF TIN PROJECT

TABLES 8/9/10/11
ORE - WASTE DISTRIBUTION PER BENCH

BY CATEGORY - SEDIMENTSjDSLjDOLOMITEjPORPHYRY



I
I
I
I
I

rei: JELMT63 LYNCH MINING LIMITED

MT BISCHOFF TIN PROJECT

ORE - ~A5TE DISTRIBUTION PER BENCH .-. NO.1 OPEN PIT

BY CATEGORY -- SEDIMENTS; DSL; OOLOMITE; PORPHYRY

TABLE 8.

_1.· (."- ('-,

'-, ~j'

?2 5eDt"ber, 1993

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I..

TOTAL
VOLUMES ORE SEDIMENT; DSL DOLOMITE PORPHYRY TOTALS

----.--.-------- --------- ---_... - ...-.-.

Level - mR~ 8c. Tonnes 8c. Be. Bcm Bcm Bcm Be.
-----------

tal Overburden:
-------_.-

678 - 678 0 C 0
b7(1 - bbl Q C' 0
6/>5 - bOD J 0 0
bbO - m 0 [: C.

655 - ,50 m 0 0 m ~51 724

[bl ;jr~l~est;::

" \ - abov: ;;; ~

"

650 - 64~ :6;; :J :"'1 :7% 5991 825 8611
04:· - 640 34077 [i [ OJS 15264 14505 34077

,jJ - ..inlln ~'it

-----_._--
,40 - bJ5 496\0 ;m 2519 5357 121~; 29b28 49\90
0)5 - ~30 65Q~CI 16481 (JO' 4666 10013 4561>2 65050
b30 - 625 a2~ 75 1071;;2 4798 ~5L13 9869 b3005 82175
b'- . 620 E50EJ 39793 11370 5171 13381 49b42 5"b 85010.,
\20 - b15 65625 36124 10~32 246C; 10921 39390 2508 65625
615 - 610 55475 ~Qu~; 1144] 951 13922 26504 33b; 5bm

biO - 605 t.r.5~5 3&71& 11062 12741 17533 3179 44515
b05 - 60[1 2S475 4092t· 1169~ aSH 7203 1065 26475

bOO - 5~5 21150 ~!J69 12391 25BO 5516 663 21150
595 • 590 IHID 3234(1 9240 921 2421 1818 1"10
590 - 585 bbOO 19066 5W 553 300 300 6bOO

562517 332535 95010 294S7 117303 302433 18355 562567
::;~:.;:::::::::::::.::::::::::::::=::===================. ==============================================-::::::=:===:.:=====:::::===-=::.=



I
I
I
I
I

ref: JELMTB3 ~YNCH MINING LIMITED

Mi BISCHOFF TIN PROJECi

OR~ . ~ASTE DISTRIBUTION FEK B~NCH --- No.2 OPEN PIT

BY CITEGO,\ -- SEDIMENTS: DSL; DOLOMITE; PO,PHYRY

~2 Seotembe:, ~993

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
.'

TOTAL
VOLUMES ORE SEDIMENTS DSL DOLOMITE ?ORPHYRY TOTALS

_._-~_. ----_. --- --------- ~--~._- --------

Lev€'1 . n,Rl Bcm iannes Bcm Bcm Bcm Sco oem Bern
---------.-

(a1Overbilide-n:
..-~-----.

678 . 670 'J 0 0 0

670 - 66; C: 0 0 [,

665 - b6LI 0 0 0 0
60D - c~j 0 0 0 0

b55 - &50 126 Q 0 lIb 1,-.,

[bJ Orel~l~ste:

II . abo.'e Pit

650 - 6(5 i517 0 0 633 384 1517
6(5 - 6llQ 5435 C' 0 1040 ,437 5(S5

111 - ·..ithin Pit
----------

640 - 035 80(3 177, 507 1017 ~523 251 4746 8043
635 - &30 7375 3038 868 170 2520 796 3020 7375
630 - &25 10290 0242 1212 620 3111 930 4418 10290
625 - b2Q 118(5 908 2708 lOSE 1931 8bS 5230 118,5
620 . 6!5 6985 9478 270S m 715 533 264< 6985
b15 - &10 254[1 539& 16B5 425 110 165 55 2540
610 • 505 0 0 0 0
605 - bOO 0 0 0 0
600 - 595 0 0 0 D
595 - 59[1 0 0 0 0
590 - SiS 0 0 0 0

5,206 33908 9688 5471 9970 3642 25435 54206
:::::=::::::::::::::::==========:====:==:::::=================::::::================================::===========:=::=:===:=:=
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reI: JELMTBJ LYNCH MINING LIMITED

r,T BISCHOFF i1N PROJECT

ORE - ~ASTE DISTRIBUTION PER BENCH --- NO.J OPEN PIT

BY CATEGORY .- SEDIMENT S; OSL; DOLOMITE; POR?HYRY

TABLE 10.

22 September, 199J

\' .-'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TOTAL
VOLUMES ORE SEDIMENTS OSL DOLOMITE PORPHYRY TOTALS

-------.~~-._.-. --------- ------- --------

L.evel - mRL Bcm ionnes Bc. Bc. Bc. Bcm Bcm Be.
-----------

[a) Overburd.n:
--------.-

678 - 670 B70 0 0 870 870
670 - 6\5 2270 0 0 227D 227G

66S ' 660 J766 0 0 2287 1479 3766
660 - 655 6911 1B8 5l:. 2061 4789 6,11

655 ' 65C 12129 2120 606 2093 9.31 12129

fbi O"I~astf:

1) - abov~ Fi t

650 - 615 13'77 2B51 OJ" 659 13301 J702 18477".:l

,.5 - 6.0 29629 1619 1320 542 17136 10632 29629

III - lJithin p~t

----------

,.0 - 635 30505 10021 2063 655 14156 12B31 30505
635 - 630 22950 16279 1651 J71 7325 10803 22950
630 • 625 20835 20m 5750 961 39B7 1Oj)) 20835
625 - 620 18760 18161 5139 10S2 8119 1071 18760
620 - 615 12060 11198 'CS6 70 629. 1610 12060
615 ' 610 B85[, 130B! 3733 "36 276 BB50
610 - 605 2920 B512 2m 4B7 2920
605 - &DO 0 0 0 0
600 - 595 0 0 0 0
595 • 59C 0 0 0 0
590 - 585 0 0 0 0

190932 110155 3W3 13728 91839 54092 0 190932
======:====:::::::::::::===::=:::=============::===::::=======:====:====::::::=====::::::============::=====:=============:::=
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ref: ]ElMTB3 LYNCH MINING lIMITED

MT BISCHOfF TIN PRO]EC1

SUMMARy Of ORE - ,ASTE OISTRIoUiION PER OPEN PlT --- NoS. I ; 2 ! 3

BY CATEGORY -- SEDIMENTS: OS,: DOLOMITE: PORPHyRy

TABLE I!.
Page 1.

25 5eD~ember, 1993

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I..

TOTAL
VOLUMES 0-' SEDIMENTS DSl )OlOMITE PORPHYRY 101 AlS,.

---------------- --------- ------- --------

Level - mill oem ionne~ Bem Bem oem Bem Bem Bem
-----------

Total ITable 81 562587 332535 95010 29"7 1i7303 302m 18355 562587

\ of Totals: 100. DC' 16.19 5.14 20.S5 53.76 3.26 100.00

iT,ble 9) ;"206 l3908 9688 SOl 9970 3M2 25m 54:06

\ of lota!s: 108.00 17.87 )[1.09 18.39 6.72 1.0.92 100.00

[Table 10) 190\32 110155 3W3 1372~ 91639 S4092 0 190932

\ of i ot~l!.: 100,00 16.1.2 7.19 48.00 28.33 0.00 100.0D
~~~.._................_._----------------------------- ---------------------------------------------------------------

TOTAL5: 307725 r.7659S 136171 46685 118912 360166 43190 307725

\ of Tot,ls: 100.00 16.36 6,03 27.10 44.59 5.41 100.00
=============================:::::::::::::::::::=:::::::::=:::::::::::::::::::::::====:=:::::::::::::::::::::::::::::
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MT BISCHOFF TIN PROJECT

TABLES 12/12a
MEASURED;INDICATED & INFERRED RESOURCE

PIT Nos.1 - 3



I
I
I
I
I

LYNCH MINING LIMITED

MT 5I5CHOFF TIN PROJECT

SUMMARY OF RESOURCE CATEGORIES - MEASURED. INDICATED, INFERRED

TA5LE 12a.

i4 5eptember,i993

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

M,ASURED INDICATED INrERRED

Level Tonnes Grade ~ T , G Tonnes Grade \: 1 , G Tonnes Grade t T , G

655', RL 0 0.00 0 0 0.00 0 188 0.88 166
6Som Rl 0 0.00 0 0 0.00 0 2120 0.88 1873
645, Rl 0 0.00 Q 54 0.85 46 2797 0.91 2545
640, Rl 1322 0.86 1135 1814 0.80 1452 1482 I. 04 1544
635, RL 2093 I. 04 2175 6020 l.l5 6900 12501 0.95 11833
630, RL 2858 1.41 4038 18593 1. ~4 26761 14347 O. S4 12110
62511 RL 3964 1. 4~ 5139 30078 l.4' m21 7116 Ul 859~

,2om ~_ 6247 1.25 7E3B 49756 1.22 60924 11430 1.34 15364
615at ilL 9398 1.27 11912 40953 1.31 53766 9478 1.56 14794
bl0m ~L 9781 1.38 13473 '9244 1.35 664\6 0 O. DO 0
6050, R. 6078 1.58 95~2 41153 l.l7 4~35t. 0 0.00 0
WOIII RL 0 0.00 0 40926 1.06 m74 0 0.00 0
595" RL 0 0.00 0 4336\ I. 0\ 47485 0 0.00 0
590m RL 0 0.00 0 ~2~40 l.l1 ;;D012 0 0.00 n

u

58~rr. RL 0 0.00 0 19066 l.l6 22158 0 0.00 0

41740 1.34 55903 3733\7 1.22 457348 61!DO 1.12 68829

SlMIarr:

Tonnes Grade; T x G

f'leasured 41740 1.34 55903

Indicated 373397 1.22 457348

Inferred 61460 1.12 68829

TOTALS: 476598 1.22 5320,0

==:::::::::::=:::::=====::::::::===::::::::::::::::::::;:;:::::::::;:::::::;;::;:::::::::::;:::::::::::::::::=================



MEASURED INDICATED INFERi?ED

Leve 1 Block No, Tonnes Grade , T I G Tonnes Grade' T I G iannes Grade ~ 1 I G

655" 1 [11 188 0,58 166
-~_ .. _- ------ ~~---- ------

650m 2120 0.E8 1873
--~~~- -~-_.- -----. ------ ------ ------

"5. I[i)
2[1)
3 1890 0.88 1b70
• Ii I 54 0,85 'b
S (i) 840 0,9; 50S
6 [il
7 I i I 67 LOS 71
8 [il

~--~~- ------ ------
S' C,8S 46 2797 0,11 254S

6.om RL 1 [i)
2
3 Ii)
./5
6 1322 0,86 1135
7 [i)

3
q Ii) 151. 0,30 1452

10 Ii)
11 Ii J

12
13 Iii
14 [i) 706 L03 729
IS 776 LOS 815
Ib

1322 0.86 1135 le:~ 0,80 1452 ).82 1. D. 15"

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

rEf: JELMTB3 LYNCH MINING LIMllED

Mt BISCHOFF lIN PROJECT - MEASURED, INDICATED AND INFERRED RESOURCES

TABLE 12,

14 5eptemJ.er, 1993



I
I t 1'-'-

• ~ "
'_C' ,

I
I ~3ge 2.

M~A5URED INDICATED iNrEr:RED

I
Level Bjock No. ianne! Grade ~ T x G ionnes Grade \ T x G Tonnes Grad~ ;; T, G

635,
2

I 3/. 3381 1. O! 3513
5 2~5~ 1. 00 2566

6/7/S 2093 1. O! 2175

I 9 Iii
lC
11

I
12 \992 0.82 1637
13 !iI
1. III
15 Ii) lOG D.89 29

I 16
17 4589 0.81 3731
18 (i) W3 1.83 2697

I
19 1127 I. 07 ,201
2C 1530 1. 08 1651
21
22 Ii I 177(. 0.93 1643

I 23 Ii)
24 I;)

I 2093 1. 0' 2:75 6C20 1.15 6900 12501 0,95 lB33

630, 1

I
2 6782 1.38 9347
3 2757 1. 24 3416

, - 7 2858 1.41 !038

I 9/10 3884 0.80 3090
11
12 Ii)

I 13
14 11)
15 Ii)

I
16
17 Ii) 2536 0.89 2260

".~-
19

I 20 2072 0.82 1703
21 4890 0,81 3976
22 0983 1.76 12296

I
23
24 1147 0.90 1032
25 1892 0,93 1752
26

I 27

2858 Ul .038 18593 1.44 26761 14347 0.8! 12110

I..



I
t c ,.,

I J ci

I
I Page- 3.

r,EASUROO INDICATED INFERRED

I
Leve1 Block No. Tonnes Grade l T x G Tonne£ Grade ~ T I G ionne5 Grade '\ j,G

62" Rl 1
2/4A 9700 1. ~4 13960

I 3 3W 1.24 4264
4 - E 3964 1.45 5739

9

I
10 3019 1.19 3,B3
11
12 !li
13 Ii)

I 14 Ii I
15 r i )
I, !i I 274 ;, 02 2BO

I 17
,.

2,76 G.39 229~
.,
19 1972 1. 07 2101

I
20
21 (i l
22 Ii I

23/26 "673 1.65 19234

I 2' Ii)
25 Ii I
27 Iii 16,0 1. 53 2,13

I
28 Ii I 1264 U4 169,
29
30 132S l.27 1692
31

I 32 !iJ
33 Ii)
34 Ii)

I 3, Ii)
293 1. 33 39,

36 [i)
37 Iii

I 3964 1.45 ,739 30078 1.44 43421 7116 1.21 B,9'l

I
I
I
I
I..



I-
I t

.{
'- 'l

<P

I Page '.
M,ASURED INDICATED INFERRtD

I Ltvel Block No. Tonnes Grade 'Ja i 1 G i onne~ Grade ~ T • G Tannes Grade 'Ja T ~ G
620'. Rl 1

2/21 5997 1.l.6 8735

I ) 4025 1.24 4988
l

5 - 15 6158 1.26 7738

I 16 11! 89 1.13 100
17/~S

19

I
2D 1892 1.52 2871
21
22/23 W90 0.86 12411
24/25 3542 0.87 3095

I 26 Ii! 1980 1.45 2867

'" 2311 1. 00 2324.,
28

I 29 10344 i.83 18934
30/31 5172 0.91 4699

32 - 35 9478 l.Jl 12734
36

I 37 (i i
3S !i)

3'

I 40 Ii I
41
42 1208 1.J3 1601

I
43 Ii I
44 71.4- 1.J8 1029
l\ Ii)
!b Ijj

I l7

6m 1.25 7838 49756 1. 22 60924 11430 1.J4 153&4

I 615 UI R~ 1/2
3/4 3985 1.J4 5353

I
5

6 - 15 5633 1.27 10998
16 - 18 765 1. 20 914

19 815 l.52 1237

I 20 Ii!
21
22/23 17850 0.96 17152

I
24125
26 5635 1.45 8159
27
28

I 29 10143 LS3 18566
30131 2555 1.29 330D
32/33 908 1.56 1479<

I 34
35
36 Ii I

I 9398 1.27 11912 40983 l.Jl 53766 9478 1.56 11794

..



I
J /~~ r~

.t ,;,' ~iI ,-,' ....;

I P.age 5.
MEASURED INDICA1ED INFER"U

I Level 810ck No. Tomes Grade \ T I G Tonnes Grade :t T I G Tonnes Grod' \ T x G

610, RL 1

I 2 3301 1.53 5066
3

ll. - 14 8!93 U6 12370

I
15 1288 0.86 1103
16/17
18 ,5013 1. 00 15079
19/20 9741 0.80 7835

I 21 !830 US 6993
221i1i23(i)

23A

I 24
25 899S I.B3 16465
26 1!69 U7 2165

I
27 5896 2.19 12894
28 Ii I

9781 U8 13473 492!4 1.35 66!9, 0 (;

I b05m RL 1
2 Ii)

I
3 2!35 1.62 39!8
!

5 - 12 6078 1. 58 9592
13/1!

I lS/16
17118 17448 0.9! 16!62
19 7688 0.93 7186

I 20 3723 US 5390
21 1731 1.58 2732
22123

I
24 2435 0.91 2212
25/26 5695 1.83 10m
27 Ii I
28 Ii)

I 6078 1.58 9592 41153 1.17 4&354 0 0

I
I
I
I
I
•



I ,
J ~;, (~\

I .~ ,~-.., ~)

I
Rag, 6.

I
MEASURED INDICATED INCERRED

Level Block No. Tonnes Grade ~ T x G TConnes Grade \ T I G Tonnes Grade \ T I G

I 600, RL
2
3 (i I

I 4

6 Ii]

I
7/8
9 l i) 1780 0.81 1447

10 Ii)
11 iii 2681 1.33 3578

I 1l/13 19058 1. 00 189);
I( 873( 1.26 10975
15

I
16
17 5896 1. 03 6075
18 2777 0.91 2524
19 Ii)

I 20
21

I 0 0 40~6 1.06 £3574 a "
595m RL I

I
2
3
4 (i J

5 Ii)

I 6/7
8
9

I 10
11
12 7245 1.33 9671
13 8£93 1.02 8677

I 1£ 1354£ 0.97 13131
15 9016 1.20 10780
16

I 17 5072 1.03 5226
18 (il
19 Ii I

I
20
21

0 0 43369 1. 09 47£85 0 0

I
I
I
... -
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0 0 32340 1.11 36012 ° 0

515, Rl iIi]
2/~

3
5 !iI
6

7
B
9 80ID 1.12 11445

1Q ,802 0,97 0595
11 lB11 1. 02 1851
12 2,03 0.9, 22,7
13 !i I
1,115
1,/!7
lB

f

Pag, 7.

°

INfERRED

°

lonnes Grade ~ T I G

1.10 2215S

INDICATED

S511 1.37 11687
5192 1. 02 5305

lU9l 0.97 11044
3220 1.20 3850
,004 1.03 412,

190"

lonnes brade % T x G

°

N,ASlllEO

°

12
13
1,113
16
17
11
19
2~1

21
22
23
24/23
26 111
27 Ii!

590, Rl 1

2
3 [i)

4 !11
5
; I i I
J [11

3
q

10 [11
11

level Block No.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I..
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APPENDIX3

RESULTS OF IN HOUSE REVIEW

Initial Estimate ofDSL Mineable Reserves, Mt. BischoffTin Project

Workingsfor Global Ore Loss and Dilution Calculation

Close Spaced Drilling

Density ofDSL Ore, Mt. Bischoff



S.G. of 3.5 g/cc for all DSL are

mining of are on 2.5m high benches.

drill and blast spacing/sampling at 3 x 3m centres.

and

3m wide
Obvious

SUlphidemassivebetween

INITIAL ESTIMATE OF DSL MINEABLE RESERVES.
NT BISCHOFF TIN PROJECT .

20/9/93

S. SULLIVAN

J. LYNCH
T. KNIGHT

dilution assigned a grade of 0.3%

visible contact
porphyry.

minimum mining unit dimensions: 2.5m high x
x 3m long (except where constrained by
geological boundaries).

continuity of are between sections as per original
work by Douglas McKenna and Partners (1982)

only are blocks or portions of are blocks that lay
within the bounds of the pit design were used.

are bearing DSL indistinguishable in pit from non­
are DSL.

DATE:

FROM:

TO:
CC:

A pit design by A.J. Murphy and Associates has indicated a
total mineable reserve of 431,000t @ 1.24% Sn for a design to
590 RL. The are blocks used in calculating this reserve have
now been used to simulate extraction using supervised grade
control procedures. For this simulation, 1:500 scale cross
sections were used and the following assumptions have been
made:

On the 1: 500 scale cross sections ore blocks grading greater
than 0.8% Sn using a 0.4% Sn cutoff were gridded using 2. 5m
level spacing and 3m blasthole sample spacing. A mineable ore
outline was then established by considering the grade of each
small grid block within and adjacent to the interpreted ore
outline. This was achieved by assigning the average are block
grade to each grid block, and modifying its grade by dilution
at 0.3% Sn where applicable. Grid blocks with grade greater
than 0.8% Sn were deemed are, the others waste. This process
generated an enclosed outline which surrounded the geological
ore outline and simulated ore recovery during a selective
mining operation. The "as mined" outline allowed estimation
of both ore loss from the geological reserve and also dilution
added during the mining operation.

I
I
I
I
I
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- 2 -

2) numerous are blocks having common boundaries.

1) generally large size of cross sectional are blocks
relative to a 2.5m high bench.

1.24534449

484600t @ 1.18% Sn

416300t @ 1.27% Sn
68300t @ 0.65% Sn

431000

> 0.8% are blocks:
0.6-0.8% ore blocks:

tonnes tonnes x grade grade (% Sn)

Proven 36907 50680 1.37
Probable 325607 420157 1.29
possible 53743 59386 1.10

Total 416257 530223 1.27

Comparison with A.J. Murphy estimate:

3) ease of geological recogni tion of DSLlporphyry
boundary.

A diluted tonnage and grade was calculated for each are block.
The data was tabulated adjacent to Douglas McKenna and
Partners original are blocks for comparison, and summed
maintaining their ore reserve categories. The total mineable
ore reserves using this technique were:

The average are loss calculated for this simulation was 4.5%
whilst average dilution was 9%. These proportions are far
less than Renison estimates due to:

In addition to the mineable reserves outlined above, an
estimate was attempted for recoverable reserves from original
are blocks which averaged 0.6-0.8% Sn using a 0.4% Sn cut off.
A total of 65600t @ 0.68% Sn occurred within the geological
reserve. Adding dilution and are loss percentages as
calculated above have a total reserve of 68300t @ 0.65% Sn.
Thus combining the two mineable are reserves:

This cross sectional approach has not quite reached the target
of 500,000t @ 1.2% Sn. This may be attained by addition of
are beneath the 590 RL floor, as per A.J. Murphy's original
pit design, albeit at lower grade. Another possibility for
increasing tonnage, but not grade, is the recalculation of
reserves using the actual measured S.G. values were available
instead of using the global assumption of 3.5 glee. A trial
sUbstitution for the 0.6-0.8% Sn ore blocks resulted in an
increase in mineable tonnage from 68300t to 71000t.

I
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In addition, simulation of grade control on a plan basis needs
to be done in order to check the correlation between cross
sections. This should be done using the same assumptions as
for the cross-sectional analysis.



I
,: T. KNIGHT

FROM:

ITE:
S. SULLIVAN

20/9/93

I p1anatory diagrams and tables to accompany
serve estimation of DSL ore, Mt Bischoff.

initial cross section are

I diagrams, 960E and 1040E, show method used for evaluating ore loss and
lution for each ore block during mining.

WORKINGS FOR GLOBAL ORE LOSS AND DIWTION CALCULATION

Jllculated Results:

I Mineable reserve 416257t @ 1.27% Sn (530223% t)
Geological reserve 398434t @ 1.37% Sn (544036% t)

1flculate ore loss and dilution by solving the following two simultaneous
wuations 1 and 2.

~ation 1

IInnes (mined) = tonnes (geological) - tonnes (ore loss) + tonnes (dilution)
tm = tg tol + td

l
ie conservation of mass.

quation 2

MUltiply equation 1 by 1.37 and subtract from equation 2

(dil)

- tol + td
- to1 x 1.37

average grade as geol.

= 398434
= 544036
0.3

same

38231
= 35729t
= 17906t

at

416257
530223
+ td x

td
td

tol

is

1.07

= td - 17823
= 0.3td + 13813

tonnes x grade (geo1) - tonnes
x grade (ore loss) + tonnes x grade

= tg.gg - to1.g01 + td.gd
ie conservation of metal content.

Therefore:

Global ore loss = tol = 17906 = 4.5%
tg 398434

Global dilution = td = 35729 = 9%
tg 398434

Input td into equation 1

Equation 1... tol
Equation 2 ••• 1.37 tol

tmgm

(assuming grade of ore loss
reserve)

input known values into equation 1 ...
input known values into equation 2 •.•

ttnnes x grade (mined) =

I
Now

IW
I
I
I
I
I
I
•



I have included 1: 200 sections (reduced to A4 for faxing)
indicating pit design, potential ore reserves and average
block grades for these reserves, for your inspection and
comment. It should be possible to at least get a 5m good-bye
gouge to recover some of these reserves, or even a slight
mOdification to pit design to extract more (based on
economics) will send additional interpretations when ready.

Close spaced drilling of the DSL mineralisation at Mt Bischoff
indicates that between 970E and 990E high grade reserves occur
beneath the floor of the "current" pit design. This Sn
mineralisation does not continue past 960E as the receptive
DSL host terminates near here, but it is possible that this
tin mineralisation occurs between drillholes on section 1000E.
I have to reduce close spaced drill sections (now at 1:200) to
1: 500 to directly overlay other sections for further
interpretation.

I
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TO:
CC;

FROM:

DATE:

J.LYNCH
T. KNIGHT

S. SULLIVAN

21/9/93



In contrast to our conversation on 22/9/93, there appears to
be quite a deal of work done to assess an appropriate S.G. for
the DSL are. I have found the following pages amongst the
data I retrieved from the visit to Melbourne. How do the
numbers calculated here correlate with Renison's S.G.'s ?

I
I
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TO:
cc:

FROM:

DATE:

J. LYNCH
T. KNIGHT

S. SULLIVAN

24/9/93

DENSITY OF DSL ORE. NT BISCHOFF"
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Table Al

I A2
A3
A4

I AS
A6
AT

I A8
A9

I
AlO
A11
A12

I
A13

I
I
I
••
I
•

1

APPENDIX4

MINE SCHEDULING

Ore & Waste Schedule
Mine Producti(Jn Schedule - Sediments
Mine Producti(Jn Schedule - DSL Subgrade Ore (0.40-0.80% Sn)
Mine Producti(Jn Schedule - DSL Waste «0.4% Sn)
Mine Producti(Jn Schedule - DoLomite
Mine Producti(Jn Schedule - Porphyry
Mine Producti(Jn Schedule - Low Grade Tin Ore (0.80-1.10% Sn)
Mine Production Schedule - Medium Grade Tin Ore (1.10-1.30% Sn)
Mine Producti(Jn Schedule - High Grade Tin Ore (>1.30% Sn)
Mine Productioo Schedule - T x G, Low Grade Tin Ore (0.80-1.10% Sn)
Mine Producti(Jn Schedule - T x G, Medium Grade Tin Ore (1.10 -1.30% Sn)
Mine Producti(Jn Schedule - T x G, High Grade Tin Ore (>1.30% Sn)
Mine Producti(Jn Schedule and Stockpile Summary



ORE & WASTE SCHEDULE
1 (: >'1; ~ (') r'

TABLE A1 d J _L ~) ~)

Period PIT 1 PIT 2 PIT 3 TOTALS TOTALS GHAND CAPACITY DAYS TIPPER ADT STRIIP
TOTAL FLEET FLEET RAno

WASTE ORE WAST 1= ORE WASTE ORE WASTI= ORE WASTE ORE TOTAL TOTAL Uday Uday
SCM SCM SCM SCM SCM SCM SCM SCM TONNES TONNES TONNES TONNES

2 39449 0 14665 507 0 0 54114 507 154225 177S 155999 156000 20 3000 4800 869
3 41711 2520 15586 2081 0 0 57297 4601 163296 16104 17[1400 179400 23 3000 4800 11} 1
4 39228 4709 9137 2708 0 0 48365 7417 137840 "'5960 163800 163800 21 3000 4800 5,.2,

5 45890 400 0 0 13-'63 54 59653 454 170011 158\1 171600 171600 22 3000 4800 107.0
6 38159 1500 0 0 0 0 381 !59 1500 108753 5250 114003 114004 22 3000 2182 20.7
7 1;278 2898 0 0 11524 606 17802 3504 50736 12264 6:<000 63000 21 3000 4.1
8 0 0 4276 :2708 15608 815 111884 3523 56669 12331 69000 6\1000 23 3000 4.6
9 8017 0 855 1885 10596 1320 19468 3005 55484 10518 66001 61iOOO 22 3000 5.3
10 16333 4700 0 0 0 0 163:33 4700 46549 16450 62999 63000 2'1 3000 2.8
11 18921 3450 0 0 0 0 18921 3450 53925 12075 66000 66000 22 3000 4.5
12 18151 3220 0 0 0 0 18151 3220 51730 11270 63000 63000 21 3000 4.6
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APPENDIX 5

SAMPLING BISCHOFF D.S.L. ORE
PROCESSED IN THE REMSON MILL

Esker Milling and Processing 25/9/93



Basic Assumptions:

The arsenic content for all Renison ores are higher grade.

The work index for Bischoff is slightly lower.

5 Wentworth Street
SOUTH HOBART
Tasmania 7004
Australia
Telephone: (002) 23 3502
Fax: (002) 23 3502

(A.C.N. 009 566 750)

Memorandum

MILLING AND PROCESSING PrY LTD

A/maty

Lynch Mining, Brisbane

John Lynch

25th September, 1993

Nick Moony

1. Knight

Lynch Mining will supply 140,000 to 160,000 tonnes of Bischoff ore
per year. This ore will assay 1.20% ± 0.05% Sn and 23%S ± 3%S.
At present this is complimentary to Renison because the Renison
mill was designed for a sulphur content in the feed of 19%5 to
22%S. But current sulphur content is 18%8 and dropping. The
Bischoff ore will address this difficulty.

FROM:

The MgO content for Bischoff is higher (Mg is not necessarily talc).

DATE:

TO:

The carbonate content for most Renison ores is higher.

The tin content for all Renison ores except Upper Federal ore IS

higher.

AT:

AT:

c.c.

SUBJECT: Sampling Bischoff D.S.L. are processed in the
Renison Mill

eske~

Regisrered Office:
C/- Atkinson, Gibson.

Norton-Smith

30 Marine Terrace
Burnie 7320
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Sampling

It is proposed that Renison and Bischoff ores are treated together in the
Renison mill. Before the two ores are mixed or blended they must be
sampled and assayed separately. This system must sample both ores
precisely and accurately. It must also be carried out in such a way that
neither party is disadvantaged by negative reconciliation, i.e. all losses
and shortfalls are distributed to one party by difference.

Method

To allow Bischoff ore to be sampled separately the Renison crushing
circuit must be modified. At present Renison crush to 90% passing
19mm. At this point in the circuit it is mandatory to sample Bischoff and
Renison ores separately for metal content, moisture etc.. If there are no
changes made to the crushing circuit the sampled Bischoff ore can be
stored in the larger HMS sink bin. This bin holds about 600 live tonnes
and the changes required to make this alteration are minimal. The cost
is about $75,000. Using this flowsheet (Flowsheet A) Bischoff are would
require crushing four times per week. It is preferable to crush both ores
to 90% passing 9.4 mm using either Flowsheet B or C because of the
enormous flexibility allowed. This reduction in crushed feed size has
been scheduled at Renison for the last 12 years. To do this the three
preliminary flowsheets, given below, indicate how the ores can be
sampled, weighed, assayed and monitored separately. The indicative
cost for each of the new crushing circuits is given below.

Flowsheet B estimated capital $680,000 - new Quaternary crusher
Flowsheet C estimated capital $550,000 - closed circuit
Flowsheet D estimated capital $350,000 - closed circuit Quaternary
crusher

Any of the above crushing circuits will ensure a rod mill feed at 90%
passing 9.4mm and allow the mill to treat at least 100 tph. Flowsheet A
only diverts the 19mm ore to the large HMS skins bin. Flowsheet D. is
very difficult to install.

Bischoff Sampling System
.

Assuming that any of the above f10wsheets are installed the following
steps must be taken to ensure the Bischoff are is sampled precisely and
as accurately as possible.
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Page 3

1. Lynch Mining would ensure a 5,000 stockpile ±1,500 tonnes of
coarse ore stockpile at Renison Bell.

2. All trucks would be weighed before leaving Bischoff and on arrival at
Renison Bell.

3. The Bischoff coarse ore stockpile at Renison Bell would be surveyed
before each sampling campaign.

4. It is expected that Bischoff ore could be crushed 3 or 4 times a week
depending on which flowsheet is used. Live storage in both sink
bins is about 900 tonnes.

5. The FOB feed conveyer would be sampled every 30 minutes. A
correct sample would be taken using a parallel stainless steel plate
sample as shown below. The total weight of the composite sample
must weight at least 50kg for a 19mm crush and 20kg for a 9.4mm
crush.

6. The composite sample jaw crushed to 6mm in the laboratory and
then would be riffled into 12 lots (Figure 5)

7. Sampling Method: One lot called Lot A would then be weighed wet,
dried and re-weighed. This moisture would be used to calculate
the water content of the Bischoff ore. Lot B would be dried, crushed
down to 100% passing 1.7mm rolled, mixed and re-slit in the divider
into approximately 600 gram lots if larger. One lot would be bagged
and held in the freezer. Two other 800 gram lots would be
pUlverised to 100% passing 300ilm and divided into 200gram lots
for tin assay and elemental and mineral analysis. The average tin
assay would be used by Renison as an indication of grade. Each of
the assayed lots, Lot B1 and Lot B2 would be composited separately
on a weighted basis. At the end of each week (12pm Tuesday) the
weighted composites of Lot B1 and Lot B2 would be assayed by
Renison and an independent laboratory wouid assay for Sn, Fe, S,
8i02, MgO etc. The tin assay average would be issued for payment
by Renison to Lynch Mining if the tin assays from both laboratories
are within 0.1 O%Sn of each other (a splitting limit of 0.1 O%Sn). If
the parties disagree on tin analysis all disputed lots will be sent to
an umpire. The umpire's assay will be final.

8. To ensur~ positive reconciliation the weightometer on the conveyer
in the crushing circuit would be checked with the chain before
crushing Bischoff are. The tonnage of Bischoff are crushed and
stored in the sink bins would be recorded and used to determine the
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Page 4

wet tonnes crushed. This wet tonnage would be used for payment
purposes between Renison and Lynch Mining and checked against
the weigh bridge. A check tonnage system could be used at the
sink bins discharge. It is also recommended that the sink bins
discharge product be assayed on a shift basis and reconciled with
the payment sample on a period basis.

To allow a positive reconciliation to be undertaken at Renison Bell
mine during the period that Bischoff is being treated at Renison the
Renison ore must be treated in exactly the same way as Bischoff.

9. The final metallurgical balance at Renison would require the
following samples:

Bischoff crusher product from conveyer 211 B - taken every 30
minutes when crushing.
Bischoff sink bins discharge - from conveyor 221 K taken every
120 minutes when crushing.
Renison crusher product from conveyor 211 B when crushing·
sample every 120 minutes.
Renison FOB discharge from conveyor 221 C - sampling every
120 minutes.
New flotation feed - sampled as now.
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Page 5

Flowsheet A

This flowsheet simply diverts the fine ore bin (FOB) feed directly to the
larger sinks bin. This can be carried out simply to diverting the feed from
the 211 B conveyor directly above that sinks bin or by running a conveyor
back from the head of the FOB. Capital costs for installing a diverter will
be in the order of $75,000 to $100,000. This includes a diverted shute,
platform, ladder etc. The drawback in this flowsheet is that the holding
capacity for Renison ore after crushing in the HMS crusher is reduced by
a considerable amount. The Bischoff ore would not be crushed in the
HMS crusher in this circuit.

FLOW SHEET - A

P'esenr CirculI· wUh ablilly 10 store

It''''dH..,.,...,.

Ol:en ClrI::L.II1 Crusn'ng
Cl'done J $Cll?en e,," 10 Doll! mlil cl05eo CirCUli
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Page 6
Flowsheet B

To feed the rod mill at 90% passing 9.4mm in the simplest way requires
the installation of a Barmac or V.S.L crusher. This crusher would be
installed at the end of the crusher transfer tower. It would be fed by the
secondary crusher discharge and would run in closed circuit with the
tertiary crusher screens. These screens would be re-set at 9.4mm. The
tertiary crushers could be used to further reduce the -9.4mm undersize or
made redundant. The HMS crusher would also be made redundant.
This is the preferred option.

FLOW SHEET - B

VS.l crusl'ler circUlI' pretened Option

Cun~nJ

00,

Open Circur1: Cru~hlng
C\'C',one I screen e~1110 ball mill c:losea Cr/Cuit

, .

~.

II
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Page 7
Flowsheet C

This circuit runs the present tertiary crusher in closed circuit and was
designed by R. Le Roi and Ian White of Renison in 1982. The only
difficulty with this circuit is the transfer of the screen U/S.

FLOW SHEET - C

"lenison Qes,ghned (1982) closed circuit

~IiUF_

"""'~I" I
.~ .
•

OOEln Circuit Crushing
Cyclone I screen ad to ball mil C:;;1Sed CIn:U~
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Flowsheet 0

This circuit required re-routing the HMS crusher discharge directly to the
rod mill, It looks simple but does not allow an increase in rod mill
throughput. Also the engineering of this circuit may be difficult.

"/,",';;'~-----------'
.t.!..'*
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Correct Sampling

For this study it is accepted that a 19mm crushed sample for either
Bischoff or Renison type ore will give a satisfactory sample if sufficient
quantity is taken. Considering the size of 211 B belt and the
requirements of the belt sampler at least 40kg of sample needs to be
processed for each sampling campaign, i.e. sampling every 30 minutes
for 2 hours. If the FOB feed is reduced to 9.4mm the size of this sample
can be reduced to ±15kg. Refer Figure 5 below.
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September 1, 1993
JC:ce

Ms Isobel Stanley
Manager
Industrial Operations
Department of Environment and

Land Management
GPO Box 1396P
HOBART TAS 7001

Colonial Mutual Building,
Level 8,
300 Queen Sireet,
Brisbane. ald. 4000
G.P.a. Box 444.
Brisbane, ald. 4001

Telephone: (07) 221 3044
Facsimile: (on 221 5816
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Dear Ms Stanley,

RE: MT BISCHOFF

As you would be aware from previous discussions Lynch Mining Pty
Ltd proposes to establish an open cut tin mine at Mt Bischoff.

The existing Metals Exploration Mining Tenements are in the
process of being transferred to Lynch Mining Pty Ltd and a
development proposal is being prepared. We envisage a new Mining
Lease of approximately 40 hectares will replace the small
existing Mining Lease. As previously mentioned, ore will be
transported by road to Renison for treatment.

I met Bill Bourke, your Development Control Officer on site in
mid August to discuss various aspects of the development. It is
clear from work done in 1981/82 by Jim Stevens and recent water
assays and site observation that the "Acid Mine Drainage" problem
(which has come about due to historical mining of tin dating back
to 1873) is by far the most important issue in regard to the
background environment and directly or indirectly affects many
other issues such as metal mobilisation, revegetation and site
aesthetics.

An indication of current water quality in the adit system is
shown from assay results of "South Adit" waters which drain into
Waratah River. The graphics and data show little variation in
the water quality in a twelve year period (see attached). There
is no significant variation in any of the assay parameters with
the exception of S04 which appears to be rising. (700 ppm in 1981
to -2000 rpm in 1993).
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disturbance constantly

Pollution) Regulations
discharges from the existing

Environmental Protection (Water
e.g -

Fe - over 900 times maximum
Pb 25 times the maximum
As - 70 times the maximum
Cd - 12 to 15 times the maximum
Zn - 4 to 5 times the maximum
50 4 - 10 times the maximum
Cu - 3 to 5 times the maximum
F - 30 times the maximum
Adit water pH is 2.5 to 2.6

Current
exceed
1974.I

I
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Lynch Mining
of necessity
clearly in
The company
larger than
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Using existing technology eradicating AND would be impossible
regardless of available funds, and control of AMD will be
difficult and require some development decisions which are
economically not the most attractive option available.
Guidelines for the preparation of a "Development Proposal and
Environmental Management Plan" are I believe currently being
drawn up by your Department.

Pty Ltd is concerned that operation of the mine will
commence with discharges which are illegal and

breach of the Environmental Protection Regulations.
would not want to be exposed to a liability potential
the resource value.

For our proposal for development to proceed we would require the
Department to acknowledge the extremely degraded state of water
quality within the proposed project area and give us some
assurance regarding liability. This may need to take the form of
an exemption or an environmental agreement in regard to discharge
quality taking into account the sites present condition.

Could you please advise the Department's policy in this regard.

I
I
I
I

Yours faithfully,
LY CH MINING PTY LTD

lIt CHICK
Env~ronmental Manager

I
I
•
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SAMPLE DESCRIPTION SHEET
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101. (OIH) 7J12OJ Fax. (004) 731833

'3.7 3.4 2.5

53.0 121 27,)0

2 5 4

0.42 1.77 G15

0.05 0.10 6.£)2

CUI 1..[ i'S

0.49 2.04 610

<0.02 0.00 is. CO

16 76 2920

1 10 <20 -580

9 100 tHi90

--:.: 1 <I 50

0.024 0.054 8,7~

2 1'1 17:,0

<0.1 6.2 20.1

MBEV 4 MBEY 5 MBEV /5D.L.

D 0.1

o

l'

l) 0.05

D 0.02

D 0.1

E O.D:3

C 0.02

F. 4

E 20

E 5

----- 4. c· p • ,

~OJ-lbJ

METHOD

RENISON LIMITED

ANALYTICAL and ENVIRONMENTAL SERVICES

All results In mg/L uiliess uthelwlse indloated(eXG0pt pH)

Co mJ UGtlvlty In uS/crn
MeUlOdB as per 8ol1"uuie or COSIB(W:V1.01)

flU = not (Iete, rnlnod

D.L. =c1eteGlionllrnit

D = dissolved T=totol E "'c1Gld extractable

Auttlollsed SlgnEltory: 7./6'/,?' (fi/ Oatil: 23/8/93
C/. )->VI I).~l

WATER ANALYSIS RESULTS
LYNCH MINING SAMPLES

DATE SAMPLED: 13.08.93

pH WOOl

COl\cJuo~vlty WOU4

TSS WOO5

Fe W011

Mn W011

Mg WOlD

Fe Walle

Mn WOlle

Cu (Ppb) WOll C

Pb (PptlJ WOlle

Zn(flpb) WU11 C

Cd (ppb) 11'1011 C

As WOl4

8ulprlate wino

Fluoride W022
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SAMPLE DESCRIPTION SHEET
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ENVIRONMENTAL
Batch-no: 5842
Sub-batch: 0
No. samples: 2

Received: 27/07/93

Completed: 12/08/93
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GUARANTEED TESTING

4001

SAMPLE-TYPE
WATER

M B EV1

Uni ts LOD

0.01 2.51

uS/em 1 2720

mg/l 1 2840

NTU 0.1 12.0

mg/L 1 414

ohm-em 0.001 368

mg/L 1 80

mg/L 1 <1

mg/l 1 1670

mg/l 0.005 0.080

mg/l 0.01 2.84

mg/L 0.1 607

mg/L 0.01 7.01

mg/L 0.01 0.33

mg/L 0.01 8.80

mg/L 0.1 1.3

mg/L 1 20

A N A L Y TIC A L

Analysis description

pH Va lue

Conductivity @ 25 1 C
Total D;ssolved Solids (IDS)
Turbidity

Total Hardness as CaC03
Resistivity at 25 /c
Magnesium - Filtered
Alkalinity as CaC03
Sulphate Filtered

Cadmium FiLtered
Copper Filtered

Iron Filtered

Manganese Filtered

Lead F i l tered

Zinc Filtered

Arsenic FiLtered
Fluoride

LYNCH MINING LTD
GPO BOX 444

BRISBANE
QLD

ATTENTION
MR J CHICK

ORDER-NO
D 9368

I

I
I

I

I

I J05

·010

EA- 015

t-045

-065

-080

EO·010F

1-037

-040F

EG-OC5F

1
-005 F

'005F

-005F

EO-005F

1'005F

-030F

E(-040

I
I I.'(J.F•.

I
Ihi~ L: -;"':"'1" I:: ~~:,rl,,!::"1 ~i' Ih,;; i·!:;~i,~:',j

A;:c~;: ::.. ~ ci r,::i,!;) I\L:r,~;j::~~.i,u:!:.:i!.J. Th~

!C;((!.i ,~;;.,;~.,"i i'lc~ci.l 1••,(;; b:::":'l ~=,i""{;i~;d in
.:lCGo:e ,-.:..:\,.i::ll;~ 1';iJl:; (",~ IG~istr<::!:,jn. This
J.x;;':I::':J,1 ;i.... ,'lliw1 t,C! Iq;..o.;·LJ~d excel)! in full.

IIPERTH
Phone, (091 2.9 2988

Fn" 109) 2.9 29'2

AUSTRALIAN LABORATORY SERVICES P/L
A.C.N. 009936029

SYDNEY MELBOURNE
Phone, (02)899 5722 Phone, (03)853 5299
Fa" 102) 099 3200 Fo" 103} 853 0730

BRISBANE
Phone, (071 352 5577

Fox: (07) 35'2 5109

SAMPLES ANALYSED AS RECEIVED

If
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GUARANTEED TESTING

A N A L Y TIC A L

11 ofPage

ENVIRONMENTAL
Batch-no: 5842
Sub-batch: 1
No. samples: 1
Received: 27/07/93

completed: 12/08/93

REP aRT

4001

SAMPLE-TYPE
WATER

M B Ev3

Uni ts LOO

0.01 6.19

uS/em 1 43

mg/L 1 22

"TV 0.1 1.2

mg/L , 12

ohm·cm 0.001 23300

mg/L 1 1

mg/L 1 5

mg/L 1 3

mg/L 0.005 <0.005

mg/l 0.01 0.01

mg/l 0.1 0.2

rng/l 0.01 0.01

mg/L 0.01 <0.01

mg/L 0.01 <0.01

mg/L 0.01 <0.01

mg/L 0.1 <0.1

FiLtered

Analysis description

Arsenic
Fluoride

pH Vatue

Conductivity @ 25'C
Total Dissolved Solids (lOS)
Turbi di ty

TotaL Hardness as CaC03

Resistivity at 25 f C
Magnesium - Filtered
ALkalinity as CaC03
Sulphate Filtered

Cadmium Filtered

copper Filtered
Iron Filtered

Man9~nese ~ittered

Lead F i l tered

Zinc FiLtered

LYNCH MINING LTD
GPO BOX 444
BRISBANE
QLD

ATTENTION
NR J CHICK

ORDER-NO
D 9368

I

I
I

I

I

I

I J05

010

EA-015

1
045

065

-080

ED-Ol0F

1037
040F

EG-005F

1005F

005F

EG-005F

1
-005 F

005F

030F
EK-040

I
I
I ~..~

'-1" .y 1P ..... I
~-- . • i
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li.2~t::) f~;":,i":.; );:(0,;,-; r.:,:.:: b:if1 p"~rlcnr..:;J ill
:~t<"~:'::L~ \·,:'il t,'; kill:: 01 r£.-Ji~:lahon. lhi:.
d::u:Il:"! ~;,:..I~ II~: bi. 1,:prcclIlC(;U Excl:pl in flJ:i

S~lPLES ANALYSED AS RECEIVED

PER T H
Phone, 1091 249 2988

r,w. rnQ\ ")AQ ')QA")

AUSTRALIAN LABORATORY SERVICES P/L
AC.N. 009 936 029

SYDNEY MELBOURNE
Phone, 1021 899 5722 Phone, [03) 853 5299

Fall:: (0'21 R99 :1200 Fn", /011 A'S1 0710

BRISBANE
Phone, 107) 352 5577
Fo" (07) 352 5109•
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d WARWICK :;Tfn:cr, 11!l[lIlIlT TA::',MANI" 7000
TE.LU'HQNL::: [UO~) :I~ 1GJ\

1831G3

I
Nr J R Stephens
9 Sherwin Court
ROSL'l'TA 7010 ncrORT 0789, ISSUED 21\ fcbr.u().ry 19132

I
I
I

Tile six water sam[;lles receivl2d on 22 J3Duary 1982 und
listecl hereunder

Lab Ref 27586: (1) \;arataJ, RiVPI b21ew falls 21/1, 1045
27587: (2) Waratah l1iver tclow W:orkir;gs 21/1, ).1~5

27580: (3) 'l'instone CreeK 21-/1, 0900
27509: (q) Slldace Wilt",r North 21/1, 1130
27590: (5) N::Jrth Mit 21/1, 940 am
27591: (G) SOUtJ1 Ildit 2l/1, 1.15 F'"

were analysed by methods essentially i~ accord with the
followillg references:

I
I
I
I

1) Stalld.lrd Methods for tIle EX,Jmin<Jtion of W<:iter a.nd r</cJstCI"ater,
liP/iII J.4th Ed. (1975):-
pI{ - /118tllor:I <124
Fluoride - 414 D
Suspended Solids (Nonfilterable Residue) - 208 D
Net<11s hy Atomic IIbsorption Spectrophotometry method 30l ii et seC],

vJde .. C,3dmi urn - 305 Ii Lead - ].Ll Ii
Chromium - 307 II Manganese - 31/J /1
Copper - JOR ~ Zinc - ]23 A
jroll - 310 LJ

7) Soil. Sci. & Plallt lI11ill. 2(5) 3G3-374 (1971), D Wolf - Boron

JJ Voge] 3rd £d. (1971) XII - Sulphate - method J, p 850 (Spce:.t. finish)

4} Food Illlal., l}~1rian 1'8chtron (197J) - Antimony

5) Priv. COl/un. DCL/1, LJe[Jt. Fllvir., Ifobart - /lrsenic

TIle results of tllese analyses were:

p- ) ()) (4 ) (5 ) (6 )8"'11- 3.2 3.G 2.q 2.06.6

.Lowing results eX[Jl-essed in mgm/L

0.1 2.5 51

0.15 7.7 0.98

0.25 14 24

0.72 370 050

0.16 O.~2 2:3

0.08 0.26 0.47

0.003 0.11. O.OSO

o .054 o. 1.'\ 0.26

0.001 a . aS 8 0.0]2

0.3 9
(45) L·:11..

~ .... --
0.04 o. G1 0.68

[0.005 O.~ o. 8 I-.
..•.~ h"

27 770 {1400 .
... _--_.'

~,.. TA
Till. r,lIh'--'r:olflL·'· I." n'rl~lr""(1 I,,· I'·~ N~!I",,:,I .·\_'~I".jt\II"n

or 'I'C":I1~ ,'1"'~','rl·t-" :\".",-.'':" "1":,,' ,'·.1'." '-"w:r,r,-j
r"Trill I",,·,· ,,,. .. ,, \"".,,,,-,,,,.,; 1'1 :" .... ".,:,,,,, i'! -,1"/1:' 'I·" ',·nn ..,

nl n:l;i~'''''II'·". "["1.ll <I"·:UI",;1\\ .:11 .. 1\ ""l II·~ '''':'I,-,·",~<"l

e~cel'l III lllil.

'1.4--l1l1' G5

~~ O,OGG

0.07 20

} .9 J 1 ()

O. Jl 18

0.07 0.2G

0.003 0.0~8

O.OqG 0.21

0.002 o.016

0.35
Qi) "ql,30

0.08 0.15

!,-0.005 !'-0.005

11 4 UO·

(I\USTHALIA)

Si\fIPLE (1)

pll 7.1

All f01
Sus[Jerilo1
Solids 3.0

CU 0.004

Zn 0.02

riC' 1.5

Hn 0.10

Sb 0.07

Cd 0.003

piJ 0.U44

Cr 0.003

f 0.2

[\ O.lG

TIs !'-0.005

Sll4 2

I
G r ALLISON
CiliIR'l'J·;nrDCI IEf\ IS'I'

/

/
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I
I

I

I
I

I

I
I
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133169

ERRATA: Report 8764, issued 11 January 1982

Please note that one result reported for manganese ~s

high by a factor of ten and hence should read

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I..

• M'r'Ur:{J rJE.')('AIlCII ANa Ill"J!:1 OI'MI"~! I

• INLlUSlnl"'L I\N[1 A~;I,Ir:\I\_'\1I1/\;. "'/;,l.YCjIS
• T.<I.NIol -"IJD CMIG!) .':',UfW('rS
oc:rFl.Ur:ll( i\N.\LY:iI.':;

21 January 1982

Mr J R Stephens
9 Sherwin Court
ROSETTA 7010

Lab Ref 27434: (1) Waratah River below falls

Pleap"'""'{nenc1 your copy accorclingly.
/ I(/ ,/.

;;l~I~~:"'" ;.
CIll\lh'ERED CIIEMIST (AUSTRALIA)

4 WARWICK STREET. HOBAilT TM:;MANIJ\ ,;
TELEPHONe \CO~) J.; I,

0.092 rrgm/L

'..



ALLISON LABORATORHES
• M"'L1ED nF;s~"nr::'! 11."0 rJEVELOPMHH
• INOllSlnllll MID A{1n1CULTUflA.I.IINALY"l'!l
• rflNK MjD Cflnr:n ,>URYe"S
• E<fl.un'H MIIl,I ¥.SI:;

4 WARWICK STReET, H08ARr T"S"'~MIIA 1000
TI:LEf>H()NE (01)), J~ /C,1l1

1 ,c) q, i.e,·;

\)0 ..}, i- t

I
!'-it" J R S L:ephens
9 Shenvin Court
ROSETTA 7010 IlEPORT 876 ~, ISSUED 11 Jan"".:)' 1982

Tile six water samples received on 23 December 1981 und
listed hereunder

were analysed by methods es!='-entially in Clccord with the
following references:

I
I
I

LRb ReI 27434:
27435 :
27436:
27437:
27438:
27439:

(1) Waratah River below Falls 21/12, 9.40 am
(2) waratah River below Workings 21/12, 11.35
(3) Tinstone Creek 21/12, 1. 35 "in.
(4) Surface Water North, 21/12, 11.15 am
IS) North l\dit, 21/12, 9.05 am
(6) South l\dit, 21/12, 11.55 am

am

I
I
I
I

1) Standard. Methods for the Examina.tion of Water and l'Vastewc1ter,
lIPlIllltith Ed. (1975):-
pH - /IIP-t/lod 421
Fluoride - 414 D
Suspended Solids (Nonfil terable Residue) - ;!08 D
Neta,ls by Atomic lIbsorption SpectL"ophotometry method 301ll et seq,
vide: Cadmillw - 305 /l Lead - 311 ;1

Chromium - J07 1\ NiJ.ngan~s~ - 314 ,,1
Copper - 308 1I Zinc - 323 A
Iron - 310 D

2) Soil Sci. & Plant Anal. 2(5)363-374 (1971), D Wolf - Doran
3) Vogel 3rd Ed. (19711 XII - Sulphat.:c - methoJ 3 1 p 850 (Spc-:c't.. finish)
4} Food /lnal., Varian Techtron (197J) - Antimony
5} PL-i" , Comm. BCL/4, Dept. EIlvir., Hobart - Arsenic

S 160 1 Ll 160

o .024 0.071 O. II 10 0.63

0.094 20 o .26 16 24

2 .1 320 2 .9 590 1170

0.27 16 0.19 1.1 20

0.02 0.17 o.04 0.3 0.5

0.2 lG 0.2 8 J5

0.02 0.25 LO.Ol 1.0 1.4

10 420 19 960 1200

LO .005 o .047 LO.005 0.12 0.075

0.010 0.13 0.013 0.20 o .36

0.005 o .40 LO .005 2.6 1.2

LO.005 0.06 LO.005 0.12 0.14

~\l~~
'Z:~'"~ r "l.

"11:<'~':~':~'

Tl.lr. t .,:,"r.-.'{1C.'· i~ ~,,:,:;:c,~ ..,·:,: \I.'" ';., ~:.llln:',-,1 "!~",:;.·.Ij,,..

;;:. ".~ ~., ~ ~:::" .:,::~ II:" ~:,i;:..;:" 'I':~ ~~ \:~ ~:::;.n ~:::.~ ,~~e·'_~.'I·: ;1, :1 :l';.::~I::'~~,
"r H:I:i'J1:oIi"" 1"ld~ t:"n;'l'{l1( 1.1 .. ,11 ""I h.:.: rq.,,,'.·I,.,d
r~n·I'.l I" 1\\11.

The resull:s of these analyses were:

Si\MP LE (1) (2) (3) (4 i (5 ) I G)

"II 6.8 06.9 3.0 J.G 2.4 2.8

1111 following results expressed in mgm/L
SLspendE<l
Eo lids 2

CU LO.002

Zn 0.008

Fe 0.99

1·ln (j 0.92

Sb 0.04

F 0.3

B LO.Ol

S04 2

Cd LO.005

Pb LO . 005

As LO.OOS

I
I
I
I
I
I

I

I
I

• .,



4 WARWICK STREET, HOBART TASMANIA 7
TELEPHONL.:: (002) J.\ , .

._------
• /11"'1.11:0 rll::.Sri\l'CIl MHo IJr"!"I nrMI':./1
• IrlUlI'i I rll"'L Jl.NO flGl1rC:lll I-uri"!. I\:'I"I.'·~IS
• TANK firm CII!I(;O <:;lll'vF'''~

• ErrUIUlf J\N,"LY!;;C;

I
Mr J R S t.ephens
9 Sherwin Court.
ROSETTA 7010 REPORT 8728, ISSUED 30 NOVEMBER 1981

I The fourl:een wat.er samples received on '19· November 1981 and
listed hereunder

were analysed by metJlods essentially in accord with the
following referellces:

1) Standard Methods for the Examinaticn of Water & Wastewater/

1IPII1I 14th Ed. (1975),
pll - method 424
Fllioride - 414 D
Suspended SolJds (Nonfilterable Residue) - 208 D
Metals by l\tomic IIbsorption SfJectropl"JotonJctry method 301 et seq,
vide: cadmium - ]05 ,1 Lead - 311 A

Cflrorniurrl - ]07 A Manganese - 314 A
Copper - 308 11 Zinc - 323 11
Iron - 310 IJ

2) So.il Sci. & Plant Anal. 2(5) 363-374 (1971) , B h'olf - Boron
3) Vogel 3rd Ed. (1971) XII - Sulphate - method 3, p 850 (Spect. finish)
4) Food 1Inal., Val·ian Techtron (1973) - Antimong
5) PI'lV. Comm. BCL/4, Dept. Envir.; Hobart - Arsenic

I
I
I
I
I
I
I
I
I
I
I

L3b Ref 27238:
27239 :
27240 :
27241:
27242 :
27243:
27244 :

27245 :
27246 :
27247:

27248 :
27249 :

27250 :

27251 :

(1) Waratah River below Falls 13/11, 1020 am
(2) Waratah River below workings 13/11, 2.35 pm
(3) Tinstone Cre~( 13/11, 3.50 pm
(4) Surface ,ater North 13/11, 11.05 am
(5) ~bl-th Adit 13/11, 9.00 am
(6) South Adit 13/11, 9.30 am
(i) Waralah Dain above the Junct.ion of Tinst.one Cn2ek

13/11, 3.25 pm
(ii) No 5 16/11, 2.10 pm
(iv) 16/11, 1.35 pm

(v) Tinstone Creek above the JW1ction with the
Arthur River 16/11, 10.10 Olin

(vi) Arthur River aJ:x;ve the JLmction 16/11, 9.55 am
(vii) l\1.-thur River ar.d Tinstone Creek at. the Junction

16/11, 10.20 am
(viii) Waratah River above the Junction of the Flow

of the North Adit 13/11, 1.30 ~n

(ix) \'iaratah River below the Junction of the Flow
of the North Adit 13/11, 1.55 pm

these analyses are appended ....I
I
I
I
•

G ALLISON
CHARTERED CHEMIST (AUSTRALIA)

(page 2)

Tl,~~ 1.:ll"),: \(l~ \' :,' r,.t!i .. :Cf·1! 1,,\' ::'1" r-:;!:;'ll1:ll ,"~""C"i.JUf"l11
o( '1'.,,::,., r ,\:: h'" ,',':~, ,'. .. "r;'!;,' 'j'i-" (('.,:I~l ,', '''~:''C\,t

Ilerl'i:' 1;,,' ': "c', 0' l"":",-:""r.1 i;; ;""'"1";;,,',,',,, ",iI:1 ;'-. ";I"\~

ot r~'r'"I::1. :11:"'1, '!'j.:.:, Ilu,'\.m,'ll: !':-;JII I\P.~ bo: n:I",;,Il.• n:,\

C;<I,'('jll In I u:L
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ALLISON LABORATORBES
• ,>,;>PuED i1ES~A(;H ':'NO OE'-'E~OP!.tE"'T

• ,NOUS1AIAL "NO .... Gl'iIC..;L TL,;A"l AN'>'L YSIS
• ~ ... ,.< "NO CMIG:J Sl';:"JEYS
• ;:~'=:-Uc;'1~ "","'U:i:Z

4WAAWICK STRE!:T. HOBART TASMANIA]1)j()
TE:LEPHONE; (UO:!l 'J-I7Glll

Mr J R Ste<hens: RESULTS OF WATER ANALYSIS - REPORT 8728, NOVEMBER 1981

6.9 4.6

All follewing results expressed in rr.:::!ITIIL

27251

(i:,,)

3.4

{v:!.iil

27250

3.8

(vii)

27249

4.3

27248

(vi)

6.5

(v)

3.3

27247

(ivl

3.2

27246

(ii)

27245

4.0

lil

5.9

27244

2.7

(51

2.5

27242

(41

3.6

27241

(3)

3.4

27240

(2)

27239

(1)

27238

pH

Lab Ref

Thi~ L~bo~.lto~y is r":;;,~"l,,d 0:. ::, .. NJ:Lor.. '\ ,\oSlI-;:atlO:I
of T",ting ","ulllOcilies•."'IL::i:~~'i,,_ Th~ Ih:ISI r"port~d

=;r~~n~:~:~:;iobnW~~I~r[;:~"n~<:~~ ~'~;~l~~~:~\" ~~i\;c~l:c~~,rc:;
"."c~,,: :.r. ~c111.

t-,J·
~1

/--:.

27

0.74

0.47

29

0.13

0.014

0.05

0.3

0.03

42

0.006

0.079

0.060.02

15

1.5

0.13

6.9

0.08

0.006

0.03

0.15

0.01

12

!,0.005

0.0<;19

21

0.026

3.2

35

1.7

0.007

0.04

2.5

0.19

~~

0.006

0.063

0.04

[1

0.001

0.01

0.31

0.01

LO .005

0.03

0.2

0.07

2

LO.005

0.019

LO.005

90

0.099

8.0

140

6.1

0.026

0.10

9

0.77

180

0.027

0.12

0.15

4

0.29

24

370

19

0.029

0.20

35

1.0

470

0.072

0.64

0.7

[1

0.038

0.64

1.4

1.0

LO.005

0.03

0.5

0.10

16

LO.005

0.059

0.007

2

0.005

0.08

0.59

0.06

0.005

0.0'1

0.15

0.29

3

LO.005

0.058

[0.005

4

4.4

21

820

11

0.060

0.28

18

2.4

860

0.15

1.6

1.6

m·
C'-("A

Ll
11

5.6

380

0.73

0.053

0.24

10

2.2

520

0.056

0.8;1

1.2

2

0.13

0.19

3.4

0.07

0.001

0.005

0.1

0.17

13

LO.005

0.046

LO .005

10 60

0.064 0.14

0.09 5.4

2.9 92

0.15 4.6

[0.005 0.022

0.06 0.08

0.1 6

0.05 0.45

5 no
LO.005 0.017

0.042 0.11

0.005 0.15

Suspo-"tJe:!
Solids [1

Cu 0.14

Zn 0.08

Fe 0.42

Hn 0.05

Cr LO.005

Sb 0.05

F 0.6

B 0.07

S04 [1
Cd [0.005

Pb 0.040

As 0.011
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Nr J R i:terhens
9 511en"iIl COUJ,'l:
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The six W.:1ter samples J.:"eceived on 13 Oct:..ober 1901 C1n.d
li~l:ed hereunder

0.60

11

0.78

600

o.ll

1 . 3

I' 71

0.050

0.4

1.8

13

GfJ 0

10

,.
",./ .Ii"

2 pm
3.10 pm
8.35 am
2.50 pm
9.n5 am
9.35 am

7/l-0,
7/10',
8/10,
7/10.
8/10,
8/10,

5.2

0.2

9.0

r··.'~ .I,!,·".· ..... r .',' .• "

1. t\

N 0 0.058

O.O(j O.SO

1. G ·120

0.05 0.81

0.117

0.09

o .3 8

0.10 0.80

4 560

N 0 0.054

O.OJ 0.85

Q'02fj I ·b3

',f ~. ~: ,I' :,.". ,

, : 01 ~ : .• " .. ,

,.r ··...1:,',:

l, .)"·1 n I·.~'

0'1 f

3 .6

0.018

O. J.4

1

0.21

86

0.0 l3

U .10

21

0.07

1 . 3

~~a.ratah River below falls
Waratah River below mine
Tinstone Creek
Surface W~tcr North
North Adit
South l\dit

( l\U S'l'I1l\L I l\)

12

0.08

0.13

t1. rl

o . l7

,_0.014

0.112

o .2

0.12

7

11.002

O.O~

o· 033

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

(6 )

Lab Ref nlL3:
27114:
27115:
21ll6:
nlL7:
~7118:

I) SL,ll1<!.Jrd NetlJods for th(~ f:x,ltn:irrr1Ciofl or [:J,11..,'...:· and WastcwJL"ar,.

l1Pllll .I~ltll Fori. (l9tJ):-

pH - f!!0thorl 121
F}U(lLidQ - 1.11 n
Suspr"!lJded Sllli,ds (Nrmfi 1 tecablc nesidue) - 20B D

Met,1l,; b~, lI.tomic 1\bsorption Specr.tophotometrLJ mp.thod 301 1\ et set],
vide: C,ldllli.Ufn - method 305 n Lead - mFlthod 311 r1

C/Jromilllli - JUt 1\ MangAnl2.c e - 314 l\

C.'nPtJer - JOB 1\ Zinc - J23 A

I'rol1 - 310 R
2} SOJ:] Sci. I; rl~nt ilnil,L" 2(.'i)]f5J-371 (1971), n [....o.ll' - lior-On
J) Voge.l Jrc/ Ed. (197.LJ xiI - Sulpl1rltr: - met,'lOr1 3, p 850 (S[JI~ct. l'ini.51J)

J) roml iinal., Varian 'I'p.clltron (19::3; - Antimony
5) PI·iF. Conlm. BCL/4, Dept. EIlVir., II'Jba.rt - ,1J"scnJ:c

w~re al1alysed by Illet/lods essentially in ~ccord witll the
foJ.lowillg referCI\C0s:

The res'J! I,:B of thc.~,__;c i-111.:l1i· sCS were:

6)Scl1llple (11 (n (3 ) ('I) (S)

pH 6.2 3.9 3.1 3.7 2.S 2.7

1\11 follmoJing result:s exprcsse<.1 in m<:fln/ L
Susp3nde:l
Solids U.2

Ct"l 0.002

Zn 0.006

fe 0.13

t'1 il 0.03

Cr N 0

Sb 0.1l2

F 0.1

8 0.05

s04 l

Cd N 0

Pb -- o.02

I
I
I

I
I
I

I

I
I
I

I
I
I

I

I

..
I
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• r-.rn,lJftll fl/j"LVS'S

~lr J H Stephens
9 Silerwin Cour t
ROSETTA 7010

ADDENDA

01 WARWICK STREET, HOBART TI\SMf,NlfI loor.
TELEPHONt:: (002) J<1 7GO'

1

ommitted from Report 8701 of 20/10/81 were the following
results:

26 October 1981

~\:
Ytt(k,.A "_'
G J ALLISON
CHARTERED CIIEMIST (AUSTRALIA)

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

Sample

As

(1)

0.007

(2 )

0.033

( 3 )

0.11

( 4 )

0.028

( 5 )

1.6

(6 )

1.7



I

...... '.1' ...... ,.:'.. 0, '11',':';1. . . . ',', ~·Ii. -1·1'1

! -"'.~' I" • 0:', ." Ill'

• ""'j', Ir'1 "f.';"'''W' + '.11" Ilr~F_1 ,''1'.)1''

• '",rlUS [l1I~' "-1111 "(';"1<-' -, P ,n,'1. 1°'.
• ri."'''; .VI,' CAI'{:·' S'.'I1,,! "
• ~.• 'tVI 1.1 ~"'.'I ,.

Mr J n Stepl \. ns
f) Sl1el-'.·Ji-n (>'urt
HOS~T'J'I\ 7010

/-"'-' ..-.
/ ~)

The sU: It/(ll.er salnple5 t'2CI.:.i·v";::(~ c.;n 10 SG:j.Jr.1'~"11\)l":!l- .~9Gl ;Jr,d
lis ted IIPn.'\llldo;~r

1,'/E:l"e allalysE.·({ by Inf~Lhoc1~; (~::;.':;€tl':.i.o.l.J."( in Zl~('Or.J ......·il·,ll thr..
.fa 11ow.il1g rl:..rerenccs:

I
I
I

L,J]) Ref )G~)81:

;>GCiR:2:
2G9f11:
?G~I

;:r;~JE'<):

;> Gg 1(, :

III W3Bt~h I'i,'"r below f.11ls 8/'1 • .120:;
(2) ~'JaL~\l:ah IUVC~l· beJ.u!N vlOrkinCJs 8/9, IL2S
(3) 'l'il1E:I(mc CrG0.:k 8/9,9.'-1S
(tl) SUr"[,lcF' h'tltel:" HLJrtll H/~l, 110()
(5) Adit rJectll ~/9, 9.113
1(,) Soulcil r,,]LL \1/9, 0630

I
I
I
I

.I) StallrT'J1."d ,',r01:I/uQ.') (or t~)(' L·x,Jr1I.t1l.'lt}(1I) (If (.,later ,:;;1(.1 r·,\l:-;tl~\, ...:t""r,

AF1;/1 ),J(:/I C;1. f10i'5):~

pI! - 71[.:..'lhr',i 424

Flrlnrid~, - 'iJ4 ()
S'!J';'J."~I)d:·(i :.~ljds (,'IIC'I1f-i 1.1:~rdlJ:c Ut'si,.-1'!f") - ,"n[l [l

Nel:,]!.,. 1'~' .1'.CJwiL:: llJ)sorrUoll Sp,~ctrr..Jl'}lotolllt:.'I.:.ry r::p.~!1od )Gj ,1 '2t :.,~q,

vid,!' C·1.luliurn - method j(1~; ,'1 [.cad·· nlp.t·h(Jd ]l~ "
cillorni lim - .Tel .1 Nanqanese - 31.) l\

C{'f.'.ocr - J(;[/ 11 zinc - 323 i....
11()r) - 310 D

;1) RoTrm _ II 1'}0Jt, Son Sci. s r.l,'l!!L l'n;;J.. )(S)]G.'";-]74 {i.9ill
I,' SU}/lII,H'C" VOCj("l .lrri foci. (1~Ji'LJ :<fl, /ne::!l..(/l, ,'J 85n ,.':"1:'&"'" ~"':l':!,hi

4) Ant:illio/Ill C ,f ROI,n.', (-'lind ,""In,I1., [ldI'j:U7 Tcc:ld,:cOI1 (19;·.~)

'}) llrserl.1c - ."l·lV. COI~UlI. fiCf,/4, UrJ{,t. fo;nv.i.r., L"on":'l-t

1\11 fo llo\·;ing rl2sul t[..; an2 mgm/t

j Sl!-sr:encio:J 0.1l 8 50 1 0.:0
Solids

j Cu a.DDS 0.050 O. 1 2 0.10 1 J 1 . a

/ 7,11 U.lll2 0.084 7 . ~ . O. 14 7.4 /1

fe 0.:>1 3.0 170 24 suo 7.)n

, Mn Q .1192 U.30 J 2 0.22 1 . J "'. -
-/ C]~ [0 I) N [) 0.015 ~I D 0.059 0.030

,, Sb u. I)~, D.nS O.J~ O.OG o . J~; u. 17
,

F U.I 0.2 7 11 • J 10 14.,

j II 11 • "i ~', 0.08 a ')r: (l • () 5 n. 9'1 '1.9 U_ • J

I SOil G 40 2J sse 700

/ lei N I'; n 0.02::> o. Q0" 0.0"75 O. 13

/ Pb (J • IJ J 4 O.(JJ(j Il ..1J 0.U44 ) .0 1 . J

~, , Cc.} "J-. u· ~~i () 1."- Q. ""G 1·1S- 10G

ThE! result~: ()f t.nc:se Clnaly::;€:s were:

I
I
I
I
I
I
I

Smnple

j !J II G. J

2

4.2'

3

3 ..~ 3 . l~ 2 . (~

"
2 . -/

I
I
-

G I I\[,L, (Sf) N
l.Tt!\R!' l:Rcii -l: IIC~lISI' 11\05"1' RI\LJ A I
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• T"'~K Mil) CAIIGO SU""EYS
• EffLUfNT A~JJ\l\'SIS

I
I

Hr J R Stephens
9 Sherwin Court
ROSE'1''l'1\ 7010 REPORT 8639 TSSUEQ 18 AUGUST 1981

I
The six water sal"ples delivered on 6 August 1981 and listed
hereunder

(1) Waratah River below Palls

( 2 ) Waratah River downstream

( 3) Tinstone. Creek

( 4 ) Surface Mt Bischoff north

( 5 ) Adit Mt Bischoff north

( 6 ) Adit Mt Bischoff south

I
I
I
I
I
I
I
I
I
I
I

Lab Per 26315:

26816:

26817:

26818:

26819:

26820:

were analysed by methods essentially in accord with the
following references:

1) Sta/ldard Methods for tlle Examination of Water a.nd WClstewater,

APII,1 14th Ed. (1975)
pIl - method 424
Fluod.de ~ 414 U
Selenium - 318 11
Suspended Solids (Nollfil terable Residue) - 208 D
Metals by l1tomic Absorption Spectrophotometry method 301 A et seq,
vide: Barium - method 30] A

Cadmi um - 305 11
Chromium - 307 A
Copper - 308 11
I rOil - 310 B

Lead - 311 A
Manganese - 314 A
Silver - 319 A
Zinc - 323 11
Mercury - 315 A

2) Boroll - B WalL Soil Sci. 0; Plant Anal. 2(5)363-374 (1971)
3) Phenols - Anal. of Raw, potable 0; Waste Water, HMSO Lon. (1972) P 219

4) Chloride - AOAC 12tJl Ed. (1975) methods 3.069, 3.070
5) SulpIlate - Vogel 3rd Ed. (1971) XII, method 3, p 850· (spect. finish)
6) Antimony and Tin - C J Rowe, Food Anal., Varian Techtror. (1973)

7) Arsenic - Priv. Conull. BCL/4 r Dept. Envil"./ Hobart

I
I
I
•

The results of

/

these analyses are appended (page 2)

IF~
t~~

"n,i! L:-.I)I"'r;llory i~ r~C'islcrcd by the N.1llon.:l1 Asoocl.31ioll
ur Tcslill'; Avlh('lrllil:S. AII~lr<llia. The lc~L(.';) ~c]10rlcd

heft·in 11.1Ve: been lH~r{(')rmcd In OlccordullCC wilh iLs terms
ur rc&islr.Hlon. Tills documenl Sh.1Jl no~ be r~pcoducM

\:,((\,1 l'l VIII•



Page 2 - RESULTS OF WATER ANALYSES - REPOHT 8639 AUGUST 1981

~lr J 11 Stephens 13Jl?';

26820

880

2.7

6

14

1.2

Ll

3.4

11

3.1

*

0.13

o. all

0.053

1.1

2.4

14

0.05

0.42

5.7

0.004

0.0001 2

660

O. 077

2.5

5

26819

13

*

590

7.2

1.0

9

0.84

0.20

1.7

0.053

7.3

N.D.

0.53

0.04

0.008

0.90

0.0001 3

540

1.7

4

3.6

26818

1

0.12

0.16

0.11

a . 2

0.041

0.001

0.10

N.D.

N.D.

7.3

0.004

0.15

0.04

LO.OO I

LO.Ol

LO.OO I

Tid!; L.lhuf.1\M,Y i~ n·r:i.~lererJ 11)' lho.: NrlllonJJ Ao;so('i;lIlon

uf T('St;I\I~ AIllll\"ill.::>. A\l~lr.lll",. TIll.' l('~llsl rqlOrto.:d

)1,~r(·jl1 hdVC" l>Cl'n pcrfur,ncd 111 a,"('QrlLlnco.: with ILs IcT'TTl~

of recbll".llion. Tlli..i document Sllilll nol be rcproul.i<':~.,j

excepl III tall.

8

26817

5 .5

100

3.5

3

o. 013

0.10

*

0.20

0.021

N.D.

7.5

0.08

5

0.14

0.29

LO.O l

0.24

0.002

5.4

0.0001 3

75

of interfering substances rendered
and hence unobtainable wit~o~~

2

2.9

7

26816

4 • 2

11

0.09

0.058

0.038

0.001

0.002

0.15

0.15

0.04

0.003

0.04

0.001

0.0001 4

6

0.1

LO.Ol

0.007

LO.OOI

1

6. a

a . 3

26815

0.01

0.030

0.11

0.002

7.6

0.001

o. 1

0.002

0.001

0.04

0.002

N.D.

0.04

0.0001
6

1

LO.Ol

0.06

LO.OOI

Ag

Note: except pH, all results are mgm/t

Zn

Fe

Cd

Sample

Sn

Sb

Ba

Pb

Mn

pH

Suspended
Solids

Cu

*The high concentrations
these results unreliable
ela e "clean up".

B

Cr

Se

As

Phenolics

Hg

S04

Cl

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
.~_.
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• TAW( MID CAnGO sunVEY$
• EFFLUENf ANALYSIS

'·1 ..

-4 WARWICK STREET, HOOART T AS/.IANtA raoe
TELEPHONE: (002) J..4 rOCl

" '\

The six water samples delivered on 6 July 1981 and listed
hereunder

were analysed by methods essentially in accord with the
following references:

Lab Ref 26661: (1) Waratah River below Falls

26662: ( 2 ) Waratah River, downstrea.m of former workings

26663: ( 3) Tinstone Creek

26664: ( 4 ) Surface runoff f Mt Boschoff north

26665: ( 5 ) Adit water, Ht Bischoff north

26666: ( 6 ) Adit water, Mt Bischoff south

The resul ts of these analyses are appended... (page 2)

//7/ ~
c.Y(;:j;7!M.

This Labor.::llory 11 rc(1.,tcrC'd by the; Nnllon&.l ARlIocl.Atton
of T~st;ng AuthorIU~~. AU~Lr... l[iI.. Th~ l~st(31 rt:portcd
h~r('in have btCIl performed In ;U:,coru,lnce; ....1~ lu lr:rm.J

ot rc~lstl"atlon. Thls dOC'lJmen~ shill nol be; n:prod\,ll,;eQ.

e:o:;:cqL In !ull.

REPORT 8628 ISSUED 22 JULY 1981

Mr J R Stephens
9 Sherwin Court
ROSETTA 7010

1) standard Methxls for t.'1e EY.aminaticn of Water ern Waste'.-later,
APHA 14th Ed. (1975):-
pH - rrethxl 424
Fluoride - 414 D
Selenium - 318 A
Su.spenc'ed Solids (Nonfilterable Residue) - 208 D
Metals by Atonic AbsorpUon Spectrc:phot:aretry rretlxxi 301 A et S€q,
vide: Barium - lret:h:d 303 A

Cac1nium - 305 A
Chronium - 307 A
Copt:er - 308 A
Inn - 310 B
Lead - 311 A
Manganese - 314 A
Silver - 319 A
Zinc - 323 A
M3rcury - 315 A

2) Boron - B Wolf, Soil Sci. & Plant Anal. 2(5)363-374 (1971)
3) Prerols - Anal. of Raw, Potable & Haste Waters, Ht'1SO Lon. (1972) p 219
4) Chloride - AOAC 12th Ed. (1975) met.'1ods 3.069, 3.070
5) Sulrhate - Vogel 3rd Ed. (1971) TII, rrethod 3, p 850 (sp2ct. finish)
6) Antirrony arx1 Tin - C J Po.-.e, Focd Anal., Varian Techtrcn (1973)
7) Arsenic - Priv. Comn. fCL/4, Dept. Envir., Hobart

..

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



6

0.0001

*

0.11

0.30

9 .8

2.7

*

26666

0.23

0.050

N.D.

540

16

0.041

5.8

0.007

99

5.3

5.3

0.56

0.99

68

5

15

*

26665

*

2.6

9. a

7

4.4

360

1.1

0.21

0.044

0.47

0.035

0.95

0.004

55

0.0003

0.030

0.12

0.25

6.2

'I .•

26664

4

3.7

0.0021

11

1.9

0.078

0.12

0.3

0.001

0.058

0.034

7.1

0.20

0.001

0.19

0.005

0.03

N.D.

N. D.

N. D.

. .

Tlli~ Labo,rnlory 1& r~·r.1stcr('{1 by the NnUonnJ {\J1.1ocl(1{Jnn
o( Tc,Unt AUlhorUi..:s. AUJlrnll.l. The tcst(!!.) rc[XIrtoo
l1crcol.n havc Ucc:n ncr[ormcd l.n ac-cordancc I,'r"'.h Its lcn-rul
oC rc;;16tTaUon. Thi.s d<xumc.o.l &hall not be. I"'CprOOuccd
Hccpt l.I1 !ull. .

28

3

26663

3.9

1. 4 .

1.2

0.071

0.041

0.002

0.005

0.23

0.010

1.7

27

0.0009

N.D.

17

0.006

0.20

7.4

0.02

0.033

0.0002

2

35

o. a85

2.8

3.7

26G62

0.22

0.002

0.053

0.25

0.06

0.18

0.012

0.001

0.005

0.002

7.8

0.0022

N.D.

0.07

0.3

RESULTS OF WATER ANALXSES - JULY. 198.1

0.0015

LLI50N
l'EIlliD CHEMIST (l\U5TRALIA)

2- 1.. ;:rv V1' tq,st-\ .

Page 2

Ba N. D.

Cu 0.002

Zn 0.02

Fe 0.77

5e

Lab I1ef 26661

Sarrple 1

pH 7.0

Suspended
Solids 9

Ag N. D.

*The high concentrations of interfering substances rendered
these results unreliable and hence unobtainable without
el or e "clean up".

5n N.D.

F 0.05

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

Sb O. as

Cr N. D.

Hn 0.038

Pb 0.021

Cd N. D.

As 0.001

B O. 07

Prerolics 0.25

Hg 0.0001

50
4

N.D.

Cl 6.7

J3:11?~
---------------~------•

•

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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• AI"'PlI(n nFSE'!lllCH ANU or;VELOPMF'H
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• TANK fiNO CllnGO sunv!:YS
• E~~LUENT A~o'LYSI5

18 August 1981

Mr J R stephens
9 Sherwi. n Court
ROSETTA 7010

4 WARWICK STR([T. HODART TA5u"NIA 7QUO
TElEPHONE: (002) J4. 7GOI

Please note that t\-,D results reported ·for sulphate sulphur
were low by a factor of ten and hence should read

Lab Pef 26665
Lab Fef 26 6 6 6

I
I
I

ERRATA:

Plea

Report 8628, 22 July 1981

Adit WaLer, Mt Bisclx>ff north
Adit WaLer, Mt Bisclx>ff south

amend your copy accordingly.

55 0.. J1;lgm/t
680 rngm/t

I
I
I
I
I
I
I
I
I
I
I
I
•

G A ISON
CHARTERED CHEMIST (AUSTRALIA)
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183182

APPENDIX 7

GUIDELINES FOR mE PREPARATION OF A DEVELOPMENT
PROPOSAL AND ENVIRONMENTAL MANAGEMENT PLAN FOR

mE RE-DEVELOPMENT OF A TIN MINE ATMOUNT
BISCHOFF



Mt Bischoff - Development Proposai

DepartmentofEnvironment and Land Management
160 Collins Street or GPO Box 1396P Hobart Tasmania 7001

However, the present Environment Protection (Water Pollution) Regulations 1974 allow
no flexibility in setting requirements for point source emissions from a mining operation
such as you propose. The new Environmental Management and Pollution Control Bill

183183

Management - e

i ../

Division of Environmental

MrBourke
(002) 332788
(002) 233494
(050028:H1jchick) ars

Dear Sir

Mr J Chick
Environmental Manager
Lynch Mining Ltd
GPO Box 444
BRISBANE QLD 400 I

I refer to your letter of I September 1993 enclosing water quality data on runoff streams
from areas disturbed by past mining at Mt Bischoff and enquiring about environmental
requirements in the event that your company is to proceed with its proposal to develop
an open cut mining operation at the site.

It is acknowledged that the quality of water presently discharging as runoff from
historical workings at Mt Bischoff is unsatisfactory given the very high levels of heavy
metals reported in water quality analyses over a period of time. Studies undertaken by
Dr L Koehnken and described in the "Pieman River Environmental Monitoring
Programme Technical Report, August 1992" have brought into question the applicability
of standards prescribed by the Environment Protection (Water Pollution) Regulations
1974 in the Tasmanian West Coast situation. While Dr Koehnken's studies were
confined to the Pieman River catchment and did not include the Mt Bischoff site it
appears that her findings could be readily transferred to the Mt BischofElWaratah/Arthur
River situation. Furthermore, it is acknowledged that, given the outcropping nature of
the orebody, which facilitated its discovery, "natural waters" on the mountain are likely'
to have carried elevated concentrations of metals, sulphate and other substances prior to
disturbance by mining operations.

lnquiries:

Phone

Fax
Our ref

Your ref:

I
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due to come into force in July 1994 may allow some flexibility in that entission levels
will be controlled by ambient environmental values. I would anticipate that Ambient
Environmental Quality Regulations can be set for the discharge into these modified
receiving waters. Until that time the present Regulations will control off-site emissions
from your proposed operation.

I would draw your attention to Section 3(5) of the Environment Protection (Water
Pollution) Regulations 1974 which states that:

"Nothing in the foregoing provisions of these regulations shall require an
emission to have a concentration of substances lower than that occurring
in the receiving waters at the time of the emission."

Therefore, you should ensure that an adequate set of baseline data exists to provide a
thorough evaluation of local water quality_ Your operation should not result in any
further deterioration of water quality during and post mining.

While your Company would not be expected to remediate existing conditions in the
area, your operation would require to be performed using best environmental practice
and would be required to rehabilitate areas disturbed by your operation. This may have
an additional benefit of improving, albeit in a minimal way, the existing situation,

I am unable to provide you with assurance that the regulations governing your proposed
oppr"t;~- ."~,,I" not chn-ge d,,":-g 'ho ~noratl'n" II'fie o"the nu'n° I ha"o ol'oad" <1ogge"..... ,;.. &vu .,' • ..... w .... ,I u..1 "",'111 L I ... Vt"' .... 1 0 .I. ..... "'" u..I... J U... u

the new Environmental Management and Pollution Control Bill and the general thrust of
this Bill relates to the use of best available technology and avoidance of waste (ie. off
site emissions), I would suggest that these principles should be adopted by your
Company in its proposed operation.

Guidelines for the preparation of a Development Proposal & Environmental
Management Plan are attached for your information. It is recommended that you liaise
directly with Mr Steve Howett, on (002) 336659, should you have any enquiries
regarding these guidelines.

Mrs Isobel Stanley, Manager Industrial Operations is the relevant contact officer in
relation to specific details regarding the possible environmental agreement (contact on
(002) 332782)

ALCONTROL
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GUIDELINES FOR THE PREPARATION OF A

'DEVELOPMENT PROPOSAL AND ENVIRONMENTAL MANAGEMENT PLAN'

FOR THE REDEVELOPMENT OF A TIN MINE AT MOUNT BISCHOFF

General information

The purpose of the Development Proposal and Environmental Management Plan (DP &
EMP) is to provide the Director of Environmental Control with sufficient information for
him to assess an application for a licence to operate scheduled premises under the
Environment Protection Act 1973. The document will also fulfil the role of providing
information about the proposal to other decision-making authorities (e.g. Local
Government) and the public, which has the opportunity to formally object to "the issuing of
a licence. As such the document must be written in a manner which is clear and concise,
yet easily read and understood by the general public. Where it is necessary to include
material of a highly technical nature, this should be contained in an appendix and
summarised in the main body ofthe text.

It is intended that Compliance with the management prescnptions set down in the DP &
EMP should form the basis of the conditions under which any licence to operate will be
granted. The management prescriptions to achieve satisfactory environmental performance
should therefore be descn'bed in sufficient detail to serve this purpose.

If a licence is granted, it will be required that the DP & EMP must be reviewed after the
first twelve months ofoperation and at three yearly intervals thereafter.

The guidelines set out below are intended to define the minimum scope of the DP & EMP.
Should the proponent identify additional information which is relevant to the objectives of
the DP & EMP, then this should be included. It is desirable that the format of the
document follow as closely as possible the format of the guidelines such that it may be
readily ascenained that all aspects of the guidelines have been addressed. However, it is
recognised that an alternative arrangement ofsubject materl'al may sometimes imprm'e the
readability of the document. Any proposal to change the layout of the document from that
set out in the guidelines must first be discussed with the Depanment of Environment and
PIanning._
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FRONTISPIECE

'This should explain the function of the DP&EMP and its role in the statutory process of
obtaining a licence. The statutory rights of any person to lodge an objection against the
application should be described together with instructions as to how an objection may be
lodged and the time constraints on this. An invitation to comment on the proposal without
the lodgement of a formal objection should also be included. .

SUMMARY

1. INTRODUCTION

'This should identify the proponent and provide relevant background to the proposal. The
rationale/need for the development should be outlined, together with the broad economic
implications for the local community and for Tasmania. •

The time frame for the development and its fulUmplementation given.

Other approvals required for the development to proceed (at Local and State level) should
be identified, and the status of each application given.

2. DEVELOPMENT PROPOSAL

2.1 Site Description

'This section must include, as a minimum:

A brief history of past mining activity on the proposed development site, and a
description of the current physical condidon of the site.

A description of the development site including current land use and ownership,
and any special values the site may have (such as archaeological, conservational
and heritage values).

Information on land tenure· and mining leases to be directly affected by the
proposed development.

A locality map (1:25,000) showing:

land tenure (public/private) of a11land adjacent to the area to be mined.

land zoning (Planning Scheme/Interim Order) of the area to be mined, and
all adjacent land within lOOOm of the premises boundary.

topography, watercourses etc.

access and cartage routes (existing and proposed).

boundaries of mining lease(s) and any other land over which the applicant
has control.

A description of the use and ownership of the land surrounding the development
site.

A description of the vegetation and soils of the development site.

... 2/
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2.

A description of the geology and hydrology of the development site, and its relation
to local and regional drainage systems.

Outline of the condition and use of the roads to be affected by the development,
and any upgrading and associated drainage and erosion protection works required.

2.2 Development descn"ption

This section should provide a complete and detailed description of the development
proposed, including all necessary associated infrastructure.

The following must be included:

Detailed plan(s) (at least 1:5,000) of the area to be mined showing:

the location of all pits

stages of development, benching, cross-sections etc.

areas of vegetation clearance

roads, storage areas etc.

the location of all stIuctures and items of equipment, access roads, crushing
plant etc.

the location of all stockpiles of raw material, overburden, topsoil etc.

landform modifications associated with the site through all stages of the
development

watercourseS,stormwater diversion and all other drainage arrangements

A full description of the mining operation to be carried out, including the major
items of eqUipment to be used, the method of operation, anticipated blasting regime
and frequency, further on-site processing such as crushing etc.

A description of how ihe proposed mining will be integrated into the workings and
landfo~ left as a result of past mining activities.

A description of how the proposed drainage structures and layout will function, and
hOW they will alter current drainage patterns.

An estimation of the quantities and nature of the materials to be mined, overburden
shifted etc. on a dai1y and annual basis.

An estimation of the life of the mining operation, and any potential for subsequent
development with respect to other minerals.

A description of any infrastructure devefopment e.g. roadworks, power and water
supplies etc.

The projected hours of operation (hours/day·, days/week) for the mining operation
and any other associated activity.

...3/



Weed infestation

.. AI

Visual impact

~"' G (';
'!;..J\ ."-_ U U

3.

1

3. ENVIRONMENTAL MANAGEMENT PLAN

TIlls section should provide the following details:

sources of contaminated water e.g. minewater drainage, stormwater
drainage, drainage from overburden and ore stockpiles.

the contaminants likely to be released from these sources over the life of the
mining operation should be specifically reviewed.

the likely loadings of these contaminants in the source streams, and whether
these are expected to diminish during the life of the mine.

The EMPshould then clearly indicate in the following sub-sections, by the use of
clearly defIned objectives and corresponding prescriptions, how the proposed
mining venture will seek not to exacerbate the existing problems, and how the
progressive redevelopment, mining and rehabilitation of the proposed extractive
operation will serve to ameliorate these problems wherever practicable..

3.2 Water emissions

A principal environmental issue is mine drainage,and the impact of such discharges
on the Waratah and Arthur River catchment.

Sediment, transport and deposition

AMD - its sources, causes with respect to past rnmmg actlVlty and
associated waste-rock disposal practices, its principal exit points from the
site and its major current inputs to identified watercourses, relative to the
requirements of the E.P.(Water Pollution) Regulations.

Slope stability and erosion

Metals, mobilisation and transport off-site

This should describe how the facilities will be developed and operated so as to meet
satisfactory environmenUlI performance sUlndards. These may Ulke the form ofemission
sUlndards or requirements defined by the Environment Protection Act J973, the
:legislative requirements of other agencies or authorities, or objectives agreed with the
.Department of/he Environment and Planning-.

Each significant environmenUlI issue should be identified, the environmental
perfornwnce standard clearly defined, and the method of'achieving the required
standard demonstrated. .This may be by the use of specifiC pollution control equipment.
or management prescriptions. Unsupported assertion that the standard will be. achieved
will not be considered adequate.

The environmental issues addressed in the management plan must include the following:

3. J A critical review of existing environmental problems associated with past mining
activities at the site, including:

I
I
I
I
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4.

the methods of treatment proposed including specific details of the volume
and retention times of wastewater treatment dams or any alternative
treatment facilities proposed.

the likely quality (NFR, metals, [concentration and mass loadings], pH etc.)
and quantity of effluent from each discharge point.

the nature and quantity of acid mine discharge water or leachate from
overburden and ore stockpiles expected to occur during or following
completion of mining operations should. be addressed.

3.3 Ahnospheric emissions

The potential for dust emissions from mining or crushing operations should be
reviewed, and mitigation procedures discussed.

3.4 Noise emissions

The impact of noise on the nearby town of Waratah must be critically evaluated in
terms of the noise generation capacity of all equipment, hours of operation of this
equipment, blasting regime and frequency, existing and progressive landform of the
excavation and the associated potential of the nature and alignment of the landform
to exacerbate the impact of noise upon the town.

3.5 Solid waste disposal

Whilst it is recognised that all ore is to be transported off-site for concentration,
and that no tailings are to be accumulated on-site, this section should reo,iew the
stratgey for the disposal of any other solid wastes and associated rubbish, .such as
empty fuelloil drums, scrap metals etc.

3.6 Hazardous materials

The nature and quantities of all potentially hazardous materials (including fuel) to
be held on the premises must be identified. The storage locations must be given,
and safegaurds to be incorporated to contain these materials and ensure clean-up of
accidential spillage described.

3.7 Impact on flora andfauna

The impact of the development on any identified flora and fauna of conservation
significnace should be discussed, including any measures to avoid or minimise such
impacts. This discussion should include consideration of the potential for the
development to result in an increased fire risk.

3.8 Fire

Any potential for the venture to result in an increased fire risk has implications both
for conservation and commercial forestry interest.s outside of the immediate area of
proposed development.

The potential for the development to result in an increased fire risk should be
reviewed, and a fire prevention and control plan developed in consultation with the
approporiate Authorities.

...51
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5.

TIlls potential and plan should take into account the bearing of the town from the
development site, in that the town is located downwind of the site under summer
fire-season prevailing wind conditions.

monitoring of point source water emissions,

monitoring of the progress of rehabilitation works, and

critical review of the EMP, comparing its predictions and management
prescriptions with the actual performance of the development, after twelve
months of operation, and at three yearly intervals thereafter.

the proposed method of rehabilitation of the mined areas, including the
source and depth of topsoil, the plant species and planting techniques to be
used, seed sources etc.

the timing of all rehabilitation works relative to the progressive mining
stages.

the likely end uses proposed for the mine site.

the changes in topography and landform associated with the site at the
completion of mining activities.

any ongoing (post mining completion) drainage and runoff collection and
treatment facilities.

A sampling and monitoring programme designed to ensure compliance with the
objectives and predictions of the EMP must be presented. This should include
consideration of the need for: .

A comprehensive rehabilitation plan must be presented, and must include:

END

3.12 Monitoring and review

The existing and progressive visual impact of the mine site from the town of
Waratah, or from public roads, should be reviewed, and any measures designed to
progressively minimise these impacts should be described.

3.11 Rehabilitation

3.9 Archaeology

The Division of National Parks should be consulted to determine whether a survey
of the site's historical value is warranted. Arrangements to ensure compliance

• with the Aboriginal Relics Act should also be made and described.

3.10 Visual impact

I
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- Proposed Open Pit Design
- Open pit level plan
- Open pit level plan
- Open pit level plan
- Open pit level plan
- Open pit level plan
- Open pit level plan
- Open pit level plan
- Open pit level plan
- Open pit level plan
- Open pit level plan
- Longitudinal section
- Longitudinal section
- Cross section
- Cross section
- Cross section

Sept 1993
630mRL
625mRL
620mRL
615m RL
610mRL
605mRL
600m RL
595mRL
590mRL
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1900mN
1980m N
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