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1.0 S8ummary

Between August, 1990 and January, 1991 Timmins Nickel Inc.
completed an underground exploration program on the Langmuir
# 1 Ni-sulfide deposit.

The program included dewatering an existing ramp, extending
the ramp (400 ft) to the 315 ft level, substantial
exploration drifting (930 ft), raising (390 ft), and
underground diamond drilling (4652 ft). 1In addition,
metallurgical testing and ore compatibility studies were
completed on bulk samples taken from the deposit.

This exploration work represented a critical step needed to
evaluate the feasibility of mining the deposit. Based on
the results of this program a production decision is
expected in 1991. Underground exploration was still in
progress while this report was being written.

This report documents the scope of work completed and
accounts for expenditures incurred during the program.




2.0 Introduction

Between August, 1990 and January, 1991 an underground
exploration program was completed on the Langmuir # 1 Ni-
sulfide deposit by Timmins Nickel Inc. (TNI). The property
(Figure 1) on which the deposit occurs is owned 100 % by TNI
and all costs for the project were born by TNI. It is
located in the Porcupine Mining Division, about 30 km
southeast of Timmins, Langmuir Township, Ontario (Figure 2).

The exploration program was designed to evaluate the
economic feasibility of mining the Langmuir # 1 Ni deposit
which has seen substantial previous exploration, but which
has lain idle since 1977. The program described here
included the following elements:

1) Site preparation, temporary construction, installations
and dewatering of a partially completed ramp:;

2) Underground diamond drilling:;

3) Extending the ramp, drifting and raising;

4) Bulk sampling and metallurgical testing; and,

5) Geological mapping and sampling.

The purpose of this report is to document the scope of work
completed and account for expenditures (Appendix 1) incurred
during the program. Background information such as
exploration history, property geology/geophysics and deposit

geology and reserves were submitted with TNI's "application
for designation" and will not be repeated here.

3.0 8ite Preparation, Temporary Construction /
Installations and Dewatering

Site preparation completed as part of this program included
the following activities:

1) Resurfacing, grading and maintenance of site roads;

2) Site clearing and levelling for temporary facilities
and waste/ore pads;

3) Construction of 1/4 mile bush road to powder magazine;
4) Construction of 1/8 mile bush road to cap magazine;

5) Stripping of overburden for vent raise break through;
and,



6) Re~-excavation of settling pond.

One D-7 bull dozer, one 966 loader and 4 dump trucks were
required to complete the site preparation.

Temporary construction and the installation of the following
surface facilities was completed:

1) Security gate and trailer;

2) Combined shifter / 1st aid office trailer;

3) Powder magazine;

4) Cap magazine;

5) Fuel storage tanks (mine fuel, propane):

6) Self contained 650 Kw generator:;

7) 1350 cfm compressor; and,

8) 125 Hp ventilation fan.

Dewatering of the existing ramp (1250 ft) driven by Noranda
in 1977 was completed in less than 20 days using a 58 Hp
pump. Vent tubing, air, water and power lines were
installed underground.

4.0 Underground Exploration Drilling

Two phases of underground diamond drilling were completed
involving 19 AQ size DDHs (4652 ft).

Phase 1 was completed after dewatering, but prior to
extending the ramp. Nine DDHs (LH-1 to LH-9) were completed
between August 20 and September 7, 1990 totalling 3627 ft.
The purpose of this drilling was to:

1) Confirm the continuity of the mineralized structures
previously identified by 100 ft centre surface

drilling;

2) Establish the widths and grades of the mineralization;
and,

3) Provide geotechnical information and permit the

refinement of exploration drifting layouts.




Phase 2 of underground diamond drilling was initiated after
exploration drifting on the 250 level centre zone was
largely completed. Between October 15 and 25, 1990 ten AQ
size drill holes (LH-10 to LH-19) were completed totalling
1025 ft. The purpose of this drilling was to:

1) Provide further confirmation of the continuity and
grades of the mineralized structures previously
identified;

2) In some cases attempt to extend zones of known
mineralization and expand reserves; and,

3) Refine exploration layouts on the East and West zones.
Drill logs for Phases 1 and 2 are included in Appendix II of
this report and illustrated in various plans and sections in
Appendix III.

In addition, in excess of 30 underground test holes were
drilled with jacklegs using 1 1/4" steel. Sludges from these
holes were collected and assayed. This work was completed
to establish the limits of the mineralization and the
results are illustrated on plans in Appendix III.

5.0 Underground Exploration Drifting and Raising

The purpose of the underground exploration was to confirm
the continuity and grade of mineralization indicated by
diamond drilling. This was accomplished through a program
of ramping, drifting and raising. Extension of the ramp
began in September, 1990 and was still in progress at the
time this report was written.

The equipment required to complete the underground work
included:

1 - 3 boom air jumbo

1 - 13 ton rock truck

2 - 5 yard scoop tranms

6 - jack legs

3 - 2 drum 30 Hp slushers

l - 20" ¥ 30" crusher



To date the ramp (12 X 15) has been extended some 400 ft to
the 315 level. Drifting (10 X 10) on the 250 level has
amounted to approximately 800 ft. About 300 ft of raising
(6 X 6) on mineralization has been completed in 9 raises
from the 250 level. Roughly 130 ft of sublevel drifting (10
X 10)has been completed on the 200 ft level. About 90 ft of
vent raise (8 X 8) was completed to improve the ventilation.
Several remucks and sumps were also excavated and services
(power, air, water) were installed as required.

Geological mapping and chip sampling of all exploration
headings was also completed. The results of this work is
illustrated in various plans in Appendix III.

6.0 Metallurgical Testing and Ore Compatibility Studies

Ore compatibility studies were completed on the Langmuir # 1
underground exploration muck and are documented in Appendix
IV. The results of this work indicated that an innovative
approach would be required. 1In fact the concentrate
produced during the mill test was rejected by the smelter
due to its fine grind and moisture content.

Subsequently a used magnetic cobber was obtained to test an
alternative processing method. Approximately 5000 tons were
crushed to nominal 1 inch size and processed on site. A
reject/concentrate split of 40/60 was obtained prior to
milling. It appears that this approach will be cost
effective and eliminate a third of the material as waste and
produce a third of the material as a middling product for
milling and a third of the material as a concentrate for
shipping without milling (Appendix 1IV).




7.0 Discussion of Results

The 1990/91 underground exploration program on the Langmuir
# 1 Ni-sulfide deposit was successful in confirming the
drill indicated reserves. Although no new reserve
calculations have yet been completed it would appear that a
modest increase in grade and tonnage may be anticipated. 1In
addition, geclogical data obtained as a result of this
program has delineated new exploration targets.

Based on the results of this program a new mining plan is
currently being developed. Information gained from
exploration drifting and raising on mineralization has
proven valuable for selecting various mining methods and
assessing dilution factors. The metallurgical test work has
been critical in establishing a process flow sheet and
evaluating various milling alternatives.

It is anticipated that this exploration program should lead
to a production decision for the Langmuir # 1 Ni-sulfide
deposit in 1991. The Ontario Mineral Incentive Program has
made a significant contribution to the exploration and
evaluation process required to justify this decision.
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Detailed Expenditure List




Appendix II

Diamond Drill Logs
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MEMO
LANGMUIR TEST RUN (Preliminary Report)

To: Don MacKinnon
From: Tony Lipiec

SUMMARY:

The test run on the Langmuir ore started at 2:30 a.m. on
Saturday, October 6, and finished at 12:30 p.w. on October 9.
Approximately 1250 wet tons were milled with an preliminary
recovery of 81.5 % on a 1.80 % Ni feed grade. Concentrate grade
produced was on the average in the range of 11 - 11.5 %X Ni.

INTRODUCTION:

The ©purpose of this test run was to determine how well the
Langmuir No. 1 ore would react in the flotation circuit presently
used for the Redstone ore. In order to accomodate this test, it
was arranged with Giant Yellowknife Mines to make room for this
run by increasing at their expense the tonnage run through of the
Redstone ore.

The test run was conducted by Tony Lipiec, the TINI produc-
tion metallurgist, with the assistance of Mike Yu, metallurgical
engineer with BHP-Utah Mines International. Extra manpower was
employed to produce good quality sampling through out the day
shift runs.

TEST OBSERVATIONS

Immediately as the run began, it became apparent that the
muck was significantly different from the Redstone ore. The
principal difference is the much higher pyrrhotite content in the
Langmuir No. 1 ore. This was apparent both wvisually in the

crushed muck, in the flotation froth, by the X-met samples, and
by the lab assays. Unlike the Redstone, where the Fe:Ni ratio is
approximately 2.5:1, the Langmuir ore is at 10.0:1. The con-
sequences of this difference is the relative difficulty of making
a high nickel grade concentrate, due to the problem of rejecting
the pyrrhotite, Unlike the Redstone where all the sulphides are
basically pulled into the concentrate, to do this with this ore
would produce a Langmuir con under 8 % Ni.

After the problem was determined, it was decided to follow a
flotation strategy different from the Redstone in that both the
xanthate, frother and copper sulphate were ~cut back =substan-
tially. Keeping the latter two reagents at approximately half



Y

the Redstone dosage allowed a significant increase in con grade
to over 11 % Ni. The other change was the running of the floats
sufficiently slow as not to overload the cleaning circuit. Ton-
nage was run at 330 tpd to determine the recovery at these
dosages and grind. On the second day of the test it was decided
to run the ore through at 410 tpd to determine the importance of
grind. Recovery suffered at the higher throughput, decreasing
from the low 80s to the high 70s.

Among other criteria looked at was how magnetic the various
products were,. Using a bar magnet both the nickel bearing
minerals and the gangue were very magnetic. Another point, more
positive, is the relative consistency of feed grade compared to
the Redstone ore which fluctuates greatly. The Langmuir ore
also is relatively easy to crush while in grinding a relatively
fine grind will have to be employed. Environmentally, the
Langmuir ore poses a problem because of its high pyrrhotite con-
tent. Although an acid generating test has not been done yet, it
will 1likely be required before the MOE will allow its continued
disposal into the ballpark.

FURTHER WORK

Further work should be done to both increase recovery and to
improve the concentrate grade on the Langmuir ore. Sufficient
samples were taken to aid in environmental work, X-met calibra-
tion models (for circuit control), mineralogical work, and some
lab work. Possible methods to improve the circuit performance
would be to try alternate collectors (pyrrhotite rejecting) and
Possibly pH control in the cleaning circuit.

CONCLUSIONS

At this ©point, the test run has produced some preliminary
data and pointed out the need for improving certain aspects of
the <circuit. It also produced sufficient concentrate to allow
Sherritt Gordon an idea of its refining characteristics.

From the way it was necessary to run the Langmuir flotation,
it would be inappropriate to consider mixing the ore at any stage
of flotation. It might be beneficial to the Redstone concentrate
to mix it with Langmuir concentrate if the arsenic content proves
to be low. It would certainly be ©beneficial to the Langmuir
tailings to mix it with the more benign Redstone tailings.



October 6L
Weight Weight Assay FPounds . Dist
PRODUCTS Tons % % Ni Ni Ni
FLOT FEED 189 100.0 1.77 ' 6678 100.0
FLOT CONC 26 13.6 11.20 5732 85.8
FLOT TAIL 163 86.4 0.29 946 14.2

PRODUCTION FOR OCTOBER

FLOT FEED 189 100.0 1.77 8678 100.0
FLOT CONC 26 13.6 11.20 5732 85.8
FLOT TAIL 163 B8&.4 0.29 946 14.2

MOISTURE: 2.26 % H20

FINAL CONC D/S 11.2 % Ni 25.4 % Fe

FINAL CONC N/S 11.2 7 Ni 25.4 % Fe

REAGENT CONSUMPTIONS:

XANTHATE 0.40 1lbs/T

COFPER SULFATE 0.40 1lbs/T (CuSO4#SHZ0)
GUARTEC Z2.00 1bs/T

DOWN TIME Q.0 Hours

COMMENTS:
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Ocztober 7L

Weight Weight Assay FPounds Dist

PRODUCTS Tons % % Ni Ni Ni
FLOT FEED 21 100.0 1.76 11665 100.0
FLOT CONC 43 13.1 11.10 9617 B82.4
FLOT TAIL 288 Be.9 0.36 2048 17.6

PRODUCTION FOR OCTOEER
FLOT FEED 520 100.0 1.76 18343 100.0
FLOT CONC €9 12.3 11.07 15349 83.7
FLOT TAIL 451 BE.7 0.33 2994 16.3

MOISTURE: 2.26 % H20

FINAL CONC D/S 11.0 % Ni 28.2 % Fe

FINAL CONC N/S 11.2 % Ni 22.9 % Fe

REAGENT CONSUMPTIONS:

XANTHATE 0.25 1bs/T

COFFER SULFATE 0,20 lbs/T (CuSO4#5H20)

GUARTEL 0,50 1bs/T

DOWN TIME 0.0 Heours

COMMENTS:

I. A. Lipiec

. T e 400 i s i B S P PO 0000 Pt S YOS VOSSO S S TR o e S M S SR S PO VSN FPOSS fma O ekt Rt Sy i) SVOM et be) Glaie Mie SSSeE e SHAP TN VG SR Rt Mt Seib UM A ) P S e W A Setm S st S



REDSTONE JOINT VENTURE - METALLURGICAL EALANCE

October BL

Weight Weight Assay Pounds _Dist
PRODUCTS Tons % % Ni Ni Ni
FLOT FEED 412 100.0 1.86 15325 100,0
FLOT CONC 55 12.3 11.13 12214 79.7
FLOT TAIL 257 B&.7 0.44 3111 20.3

FRODUCTION FOR OCTOERER

FLOT FEED 932 100.0 1.81 33668 100.0
FLOT CONC 124 13.3 11.12 27563 81.9
FLOT TAIL 808 B6.7 0.38 6105 18.1

MOISTURE: 2.38 % HZ0

FINAL CONC D/S 11.7 % Ni 24.8 % Fe

FINAL CONC N/S 10.7 %4 Ni 24.5 % Fe

REAGENT CONSUMPTIONS:

XANTHATE 0.29 lbs/T

COFFER SULFATE 0.20 1lbs/T (CuSO4%*5SH20)
GUARTEL 0.50 1bs/T

DOWN TIME 0.0 Hours

COMMENTS:

oo smom s o9 o Aot e Seule D e vt S MM o PN MM N NS O MO Seasn S Sebit Seie AMEN e Gdiss SaA S S M A WA T S0 SIS U um MEh N AR NG b e S S SR SO0 WO BT (USSP SO P e G W S T M Ghets e W Soer W




—— e . T T E0a = e A G e - A A A D G e e e e e e S e ML fER G- n G I SR T S MR S e Sm S SIS R W G S S S G o o

October 9L

PRODUCTS

FLOT FEED
FLOT CONC
FLOT TAIL

Tons

PRODUCTION FOR OCTOBER C(LANGMUWIR ONLY)

FLOT FEED
FLOT CONC
FLOT TAIL

MOISTURE:
FINAL CONC D/S
FINAL CONC N/S

1231
162
1069

2,22
14.6
11.6

REAGENT CONSUNPTIONS:

TANTHATE

COPPER SULFATIE

GUARTIEKC

DOWN TINE

me S P T AR - A e e ST A S Gms S e S ree S e e e e A - A - GG e S G I G e S G A SR o D G SR S D WD WY W S A S M ST W

COMMENTS

o e > = - = - = g = s A = m v ooy T A s g mn = S e A o ASi = e e S e g e o Ay Gt G S s ban e St i e M
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Weight Assay Pounds
X X Nl | 31
100.0 2.05 12267
12.7 12.87 9758
87.3 0.48 2510
100.0 1.87 45935
13.2 11.52 37321
86.8 0.40 8613
X H20
% i 26.4 X Ye
X Ni 25.6 % Fe
1b8/7
1b8/T (CuS04%25H20)
1ba/T
Hours

The run finished 18 brs into the day.
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Zaand LAKEFIELD RESEARCH

185 Concession Street
Postal Bag 4300
Lakeflald, Ontario
HeL 2110

Facsimile No. (705) 652-6365
Telsphone No. (705) $52-3341

To: Mike Ross Company: Timmins Nickel

Fax No.: (706)264-2170
Raference: LR#4075, Dome Mountain

From: Dave Evane

Date: 1880 11 28
This transmission congists of---8--- page(s) including this onse.

Enclosad are tne metallurglual resulte frem Teste & and 8 Rarmy for
the delay but our XRF unit was down on Monday.
Also summarized is the preliminary rasuits of the magnetio

pre-ooncentration of Langmuir ore.

Product Weight Assays, % Distribution, %
% . NI ] NI ]
Mags 255 - 7.00 - 77.8
Non-mags 74.5 - 0.69 - 224
Feed(calc) 100.0 . 230 - 100.0
Feed(assay) . 1.33 2.19

Nickel assays wil be avallable tomormow.

Sue Parkar has been in contact with Tony Liplec about the flotation

conditions, etc.
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November 11, 1980

Mr. S. Mcintyre

Timmins Nickel, Inc.

Sulte 205, 155 University Avenue
Toronto, Ontario M3H 3B7

Dear Steve:

I have attached a report from Mark Benz, our Refinery Production
Superintendent, regarding the two trial railcars of Langmuir
concentrate. As advised previously, we are already experiencing
severe problems due <to the high Mg content of your regular
production and cannot consider any action that might further
Aisrupt an already serious situation.

I am therefore confirming our previous advise that we are rejecking

the *wo railcars. I realize that this material is no%

necessarily representative of <the concentrate <that would be

produced from Langmulr on a production kasis. Hopeiully after vour

current milling problems are resclved, a more suitable concentrat
would be available.

We have contacted Inco and reguested that <they consider the
purchase of this material.

Yours truly,

EMW

B8.J3. Shea

Manager, Metals Marketing
Me<als Division

Sherritt Gordon Limited

42A075W8456 63.6198 LANGMUIR (=10 v4]

Sheritt Gordon Limited

P O. 2ox 22 Commerce Court Weat, Toronto, Ontario M5SL 181 {416) 363-9241 Telex' 06-22195 Fax {416) 363.1624
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orte November 5, 1990 RMGarvey Tor.
: MDDay #11

) pAmarnath #99
RSabourin £57

B. J. Shea ' GIngram-Johnson £57

File: Timmins Rickel .- Tech

from

M. R. Benz

i

subjest

TIMMINS NICKEL - LANGMUIR CONCENTRATE

Please find attached the physical, chemical and moisture analyses of
Lots 07-90-01, 02 (CN cars 137675 and 136743). Also attached are photographs
of the material. The cars are currently still at fort Saskatchewan and are

not yet unioaded.

Unfortunately, we must reject +hese cars for the following reasons.

1.

High Moistyre Content. These cars are at 14.7 and 16.2% Hp0. The material
in both cars has the consistency of gumbo (see attached photographs).
Only one car could even be considered for feeding, and then only in a
mteaspoon” fashion. Thue piloting these cars is out of the questicn. In
the winter these cars would freeze and be impossible to unload and to

sample representatively.

Fines Analysis. The medium particle size in these cars is only about 20
microns. In fact, only about 20% is plus 200 mesh. This probably

contributes to the consistency of the material. Feeding this material
with its high Mg content (aimost 6%) will cause solid-1iquid separation
problems in our primary leach circuit. This would seriously risk the
copper boil heat exchanger to scaling, causing complete production
interruption as well as sliming of the copper sulphide. The copper
suiphide could well become so wei as to cause severe problems in shipping

this important by-product.

Note that the low nickel grade, high sulphur content and high Mg content make
this a very marginal concentrate to treat, even without the above problems.

R

M. R. Benz

Production Superir
Metals Refine

MRB*bp
Attachment

TR I MR T R 2 R o L L A DER




LAKEFIELD RESEARCH

183 Concession Street
P.O. Bag 4300
Lakefield, Ontario
KOL 2HO

PRacsimile No. 705-652-6365
Telephone No. (705) 652-3341

To: Tony Lipiec and Coos Schippers - Company: Timmins Nickel
From: Sue Parker Pax No.: 705 268 0458 and 416 367 8963
Date: Nov 30, 1990 Reference: 4082

This transmission consists of 1 page including this one.

One 10 Klogram charge of minus 1 inch Langmuir Ore was crushed to minus 10 mesh and
a head sample riffied out. The sample confirms the low head grade. The % Ni was 0.84.
The orginal head analyses on the minus 1 inch material will be deducted from your account,

We will repeat the testwork with the new sample as soon as it arrives.
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