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INTRODUCTION

In early 1977 the Stavanger Staal Company approached Falconhridge-
Sulfidmalm as to our possible interest in joining them in further
develepment of the nickel mineralization outlimed in the Raana

massif in northern Norway.

"Ore reserve calculations" to date have consisted of calculations
involving all material containing greater than 0.13%-0.15% sulphide
nickel as determined by bromine extraction. Non-mineralized
intersections have been excluded when these exceed 6 metres in
thickness. A specific gravity of 3.3 was used and all assays

over 1.0% i were reduced to 1.0% nickel. Assay data was displayed
in histogram form on drill hole sections and fully tabulated

in accompanying data tables. The results of these calculations
suggest that the near surface, eastern, ore zone carries 19.6
million tonnes with an average grade of 0.33% Ni, and that the
deeper, western ore zone carries a total of 2k million tonnes

grading 0.33% i in twe main lenses.

In the light of cur experience from other nickel depnsits it seemed
dubious that this average grade was high enough to provide an
attractive return on capital invested. Even basing calculations
on the cheapest mining methods known to us it was difficult to
sae how material grading 0.13% Ni could be classified in ore

h

reserves since th

s does not contain enough of the pay element
to cover costs of mining, milling, smelting and refining let alcne

repay capital invested and return a profit.
Of first priority therefore was to calculate mineral inventories

using more reasonable "cut-off" grades to see if sufficient

mineable material was still present to warrant further studies.
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METHOD

The 1:2000 scale vertical sections draughted by NGU were photo-
graphically enlarged to 1:500 scale. Pertinent assay data and
intergection widths were pletted directly onto these sections.
Using cut-off grades of 0.6% Ni, 0.5% Ni, D0.4% Ni and 0.3% Ni,
over minimum 2 metre intersections, 6 average assays were calculated
for the total intersection lengths lying above the chesen cut-off.
For the sake of simplicity, and to speed up the process, lateral
influence of holes were considered to be the same as in the NGU
calculations. No attempt was made to join up mineralized zones
from hole to hole at this stage and tonnages are thus calculated
on the basis of rectangular sided blocks. The dimensions of
these bhlocks are shown on the appended plans and sections and the
full calculations are shown on the work sheets included as an

appendix. A specific gravity of 3.3 was used throughout.

The resulting sections were then reduced xerographically back to
a ncale of 1:2000 and considered in relation to each other.
Possibly continuous zones were then plotted dnto the sections,

these interpreted zones are coloured red on the attached profiles.

RESULTS

The main results of this study can be summarized as follows:

Cut off grade HMillion Average grade sulphide Tonnes of MNi
ined
(%8ulphide Ni) Tonnes BNi wea=Ingg
0.6 3.6 0.77 27,720
0.5 8.6 0.63 54,180
0.u 12.7 0. B7 72,380
D.3 26.86 0.u42 111,720
9.13 by .0 0.33 145,200
43
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The above figures are graphically displayed on figure 1. The
increase in tonnage with falling cut-off grade appears to be

at a constant rate from 0.6% through 0.5% to 0.4% Ni, ie an
increase of ca. 2.2 m tonnes/0.05% decrease in Ni cut off grade.
This figure increases dramatically to 7 m. tonnes/0.05% decrease

in Ni cut-off grade in the range from 0.4% through 0.3% to 0.15% Ni.
It is perhaps not surprising that the average grade thus drops

more rapidly below the 0.4% cut off due to the rapid additien

of greater quantities of low grade material.

What seems to be of particular interest however is the relation-
ship of tonnes of Ni contained to changes in cut-off grade. The
rate of addition of Ni contained in reserves increases noticeably
during the drop from ca. 0.4% to 0.3% cut-off and then decreases

again belew this figure.

The conclusion must be that if mining and milling costs can
possibly be reduced to a sufficiently low figure then mining
material above a 0.3% cut-off will give an optimal amount of

potentially recoverable nickel in the reserve.

DISCUSSION

The argument used above suggests that the 0.3% cut-off figure

is the most attractive to use if costs allow. A similar conelusion
is reached by inspection of the geometry of mineralized zones

on the attached sections. Cantinuity of mineralization from hole
to hole and profile to profile is much easier to demonstrate

using the 0.3% cut-off than when this is raised to higher wvalues.
In addition attractive continuous widths amenable to bulk mining

techniques are better developed at this lower grade.
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The existing feasability study is based on attacking Zone F by
open-pit methods. It is hoped that sufficient profit could be
generated by this apprecach to repay capital investments on
surface plant before developing for underground production.
Calculations were based on working 9.4 million tonnes at 0.33%
Ni in the pit. An additional 18.3 million tonnes of waste would
have to be removed during the pit lifetime. Capital investmant
was calculated to be kr 130 million and the following costs were

determines:

Mining 15.30 kr/tonne ore

Milling 8.8u4 kr/tanne ore
Other 4.54 kr/tonne ore
Total 28.68 kr/tonne ore

excluding capital payback and interest.

During the present calculation it has not been possible to ignorve
an interesting possibility raised by the location of Zones A and
B on profiles 2250E to 2450E. These lie at elevations betwesn
sea level and +200 metres to the north-west of the planned open-
pit zone. Trom this area tc the deep tidewater south coast of
the Ofotfjord is ca. 1.5 kms. The intervening ground remains to
be explored but possibilities for additional mineralization in
thic area seem to be excellent. An access portal driven at, or
near to, tea level would enable many of the milling facilities

to be placed undergrcund and would help avoid working problems
due to winter cold and darkness. The mineralization present in
zone A is of sufficient thidkness and grade that the cut-off could
be raised to say, 0.5% Ni, for initial operations giving a
potential of 3 million tonn at 0.6% in Zone A with an additional
million tonnes at 0.61% in Zone B. If sufficient capital were
generated by this operation it may well be that Zone [ could

then be taken, by block caving methods, from underground thus

avoiding the necessity of a pit operation at all.



CONCLUSION

This study has demonstrated the location of zones of mineralization
based on various cut-off grades. Nothing has been outlined that
would cbviously make an attractively economic ore body. However
the bulk of material present is most impressive and a feasible
mining operation could possibly be established if some of the

following factors are considered;-

1 Grants, leng-term low-interest loans, tax write-offs- and
subsidies would possibly be available from the authorities.
Feapability study calculations. that do not take these into
account will give a false picture of capital requirements,

interest rates and pay-back times.

2) If mining at a rate of 1 to 2 million tonnes per year is
suumed can economies of scale be sufficient to warrant
treating materidl with a cut-cff as low as 0.3% sulphide

nickel and averaging only 0.42% sulphide nickel?

3) Can the ore be treated metallurgically such that a concentrate
grade better than the currently indicated 5-6% Ni can be

achieved?

Point 1 above has been considered in some detail by the Stavanger
Staal Company who would hopefully be able to provide best

estimate data in connection with any future feasability calculations.
On receipt of this report in Toronto hopefully our mining enginesring

department can give consideration to point 2 above.

Drill core material has been forwarded to Lakefield together with
details of some of the earlier flotation tests in an attempt to

upgrade the concentrate quality.



RAANA PROJECT. SUMMARY OF HMINERAL INVENTORY.

0.6% sulphide=-nickel cut-off

Zone A

tonnes | 355
2250E 804,540 0.72
2350E 308,900 0.45
2450E 130,845 0.78
2500E 247,500 0.62
Total 1,469,785 0.69%
Zone B
Z2350E 406,560 0.68%
Zone (
2450E 47,0258 2.00
Zone E
2550E 12,375 0.62
2700E 264,000 N.73
Total 276,375 0.72%
Zone T
2550E 439,500 0.65
2600E 213,875 1.32
2650E 42,900 2.75
2700E 320,512 0.69
2800E 264,000 0.69
2900E §29,650 0.72
Total 1,420,237 0.86%

Total indicated to date. 3,639,982 tonnes. 0.77% Ni




Zone A

2150E
2250E
2350E
2450E
2500E

Toal

Zone B

2Z250E
2350E
2450E

Total

Zone C

2450E

Zone E

2550E
2700E
2800E

Total

Zone T

2550E
2600E
2650E
2700E
2800F
2900E

3000E
Total

0.5% sulphide-nickel cut-off

tonnes
121,440
1,015,080
1,291,356
290,566
371,250

3,088,692

190,644
548,760
223,080

962,484

47,025

12,375
344,850
99,000

456,225

240,075
708,674
59,400
1,011,449
770,550
857,650
313,500

3,961,298
Total indicated to date.
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8,516,724 tonnes.
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Zone A

2150E
2250E
2350E
2450E
2500E

Total

Zone B

2250E
Z2350E
2450E

Total

Zone C
2450E

Zone E

2B550E
2700E
2800E

Total

Zone P

2550E
2600E
2700E
2650E
2800F
2900E
3000E

Total

Zone G

2700E

Total

0.4% sulphide-nickel cut=off
tonnes $Ni
121,440 0.54

1,180,641 D.65
2,202,156 0.49
778,140 0.50
618,750 g.5%2
4,901,127 0.54%
348,796 0.u7
887,712 0.56
454,905 0.4y
1,691,413 0.52%
35,687 1.78%
37,125 0.49
377,850 .67
198,000 0.456
812,975 0.59%
293,700 0.54
1,052,700 0.&5%
1,176,449 0.56
75,900 1.76
963,600 0.55
1,205,800 0.58
627,000 0.48
5,395,159 0.59%
33,000 0.43%

indicated to date

12,669,351 tonnes.




Zone A

2150
2250E
2350E
2450E
2500E

Total

Zone B

2250E
2350E
2U50E

Total

Zone C
2450E

Zone D

Zone E

2550E
2600E
2700E
2800E

Total

Zone F

2550E
2600E
2650E
2700E
2800E
2900E
3000E
3100E

Total

Zone G

2600E
Z700E
Total

Zone H
2600E
2700E
Total

Zone 1

2700E

Total indicated

sulrhide-nickél cut-off

0.3%
tonnes L1051
503,896 0.35%
1,636,041 0.33
3,737,392 D.u2
3,036,660 0.3%
1,027,128 0.u5
9,841,114 0. 391
2,186,365 0.3H4
2,146,998 0.us
1,011,945 0.40
5,345,308 0.38%
o8,082 1.51%
61,875 0.29%
49,500 0.u5
33,000 0.35
476,850 0.60
198,000 J.45
787,350 0.5u%
408,375 0.48
1,308,450 0.&0
92,400 1.560
2,238,637 0.4y
1,575,750 0.7
2,743,850 0.43
1,188,000 0.41
247,500 0.33
9,803,062 0.47%
74,250 0.30
255,750 0.34
330,000 0.33%
99,000 0.35
143,962 .32
242,962 0.33%
32,175 0.32%

to date

26,581,308 tonnes.
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