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1
INTRODUCTION

•

•

This mineral resource estimate of the remaining parts of
the Råna Ni-deposit was prepared for Norsulfid A/S by
Markus Ekberg, Outokumpu Mining Services at Ballangen and

Outokumpu 6-7/1992.

The aim of this study was to check and calculate in-situ,
undiluted mineral resources of the Råna deposit.

This estimate is based on the database which is created
using diamond drill hole logs and maps collected during
site visit 6/1992.

There were no possibilities to make check assays in an

independent laboratory, so the estimation is based on the
assays received from Nikkel og Olivin A/S.

The total number of drill holes used in this estimation
is 141. The total number of assays made is 2947. Elements

assayed are Ni and sometimes Cu and Co.

Cut-off grade in the base case of this estimation is 100

NOK/tonne, which equals present mining, milling and
administration costs, which are approximately 96

NOK/tonne. This 100 NOK/tonne equals Ni-grade 0.35 %
(with Cu and Co in the concentrate), which is
exceptionally low for cut-off-grade. The reason for this
is forecast Ni-price, which is 63.69 NOK/kg (FIM 44.46
average 1993-1997). Price for period 6/1992 was 44.22

NOK/kg.
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SUMMARY An ore reserve (mineral resource) estimation of the RånaNi-(Cu-Co)-deposit, Norway, was prepared in OutokumpuMining Services by Markus Ekberg. The work was done7/1992 using Minenet-program and diamond drill holelogscollected during a site visit 6/1992.

The estimation was done by conventional section method.The estimation area includes remaining parts (situationas 1.1.1993) of the Eastern Orebody and unmined and un-developed Western Orebody.

The estimation was prepared using Net Smelter Return-principle. NSR is the revenue from the sale ofconcentrates. Thus all assays in all drill holes were converted to Norwegian crown-values using forecast prices,present recoveries and grades for concentrates andpresent smelter terms.

Cut-off grade used in the base case of this estimationwas 100 NOK/tonne. Also 130 NOK/tonne and 160 NOK/tonneestimates were prepared. These values equal 0.35 %, 0.45% and 0.55 % Ni. The reason for using 100 NOK/tonne cutoff grade was the present producing costs 96 NOK/tonne.

Specific gravity in this estimation was presently used3.3 t/m3.

The results are as follows:

Cut-off grade 100 NOK/tonne

Area Tonnes Ni % NOK/tonne
West 6 965 000 0.53 153
East 1 146 000 0.62 179
Total 8 111 000 0.54 157

Cut-off grade 130 NOK/tonne

Area Tonnes Ni % NOK/tonne
West 3 905 000 0.62 181
East 910 000 0.67 194
Total 4 815 000 0.63 184

Cut-off grade 160 NOK/tonne

Area Tonnes Ni % NOK/tonne
West 1 443 000 0.73 213
East 398 000 0.85 246
Total 1 841 000 0.76 220
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DATA INPUT AND DATABASE

Database for this estimation was created using diamond
drill hole logs and maps collected and received from
Nikkel og Olivin A/S 6/1992. All information which was
asked was freely available and drill hole logs were in
daily use at the mine site. However, accuracy of the
assays is not checked in an independent laboratory.

Diamond drill hole logs used in this estimation are
mainly from three periods: 1940-40, 1970-1979 and 1988-
present. Assays from the first drilling period are
obviously total Ni-assays (silicate nickel assayed
together with sulphide nickel, whole rock solution).
Assays from the other periods are sulphide nickel assays
(bromium-methanol-solution).

Assays from the first drilling period were used after
lowering them by 0.1 %. The reason for this reducing is
that according to the reports olivin in the Råna-deposit
contains 0.1 % Ni. This lowering is also used commonly
for total nickel assays when converted to sulphide
nickel. Assays from the other periods are reported to be
sulphide nickel assays and they have been used directly.

The coordinate system used in this estimation was
original except z-coordinate, which was transformed to be
negative. The reason for this is computing. Coordinate
system is presented in appendix 1, where also drill hole
location and inclined ramp and planned exploration tunnel
are presented.

Data input was done in Mining Services by own personnel
and the database was later checked by M Ekberg. The
database used for calculations is according to the
original drill hole logs.

The database was also checked using basic statistics
(appendix 2). There are no obvious mistakes in the
database.



3
CALCULATION METHODS

The conventional mineral resource estimation is based on
10 sections at 50 or 100 meter intervals. Location of the
sections is presented in appendix 1.

This estimation covers the Western orebody totally and
the remaining parts of the Eastern Orebody (situation
1.1.1993). The Eastern orebody is estimated below +340-
level from profile Y=2550 to Y=2800. Area from Y=2800 is
not included.

Some minor areas which will be mined during 1993 are not
included: Eastern end of open pit and underground area
over +367, between profiles Y=2900-Y3100. The reason for
excluding these areas is that there was almost no
drilling data for these areas.

The cut-off grade (boundary cut-off) used in this
estimation was Net Smelter Return value 100 NOK/tonne.
All assays in the database were converted to ore values
(NSR) using following prices, concentrate recoveries and
grades and smelter terms.

Ni: Price aver. 1993-1997 44.46 FIM/kg 63.69 NOK/kg




Recovery 72





Conc. grade 12.7 %





Payable metals 92





Treatment charge 619.13 FIM/t 887.24 NOK/t




Freight




180 NOK/dmt




H20-penalty




9.62 NOK/t




Escalated ref.charge 9.76 FIM/kg 13.986 NOK/kg

Cu:




10.30 FIM/kg 14.71 NOK/kg




Conc. grade 3.5 %





Unit deduction 0.5 %





Payment perc. of price 95.0 %





Ref. charge 3.48 FIM/kg 4.986 NOK/kg

Co:




15 USD/lb 222.86 NOK/kg




Conc. grade 0.55 %





Payable metals 25.0 %





Payment perc. of price 90.0 %





Ref. charge 74.2 FIM/kg 106.304 NOK/kg

Exchange rates NOK/FIM 0.698
(aver. 1993-1997) USD/FIM 4.704

Concentrate grade and recovery for Ni, Cu and Co are

according to the present mill performance. Cu and Co

grades in the ore can not be estimated reliably because



of sparse analytical data. Cu and Co in the concentrate
both make approximately 14 % (Cu 8 % and Co 6 %) of the
revenues and thus also from the NSR-value.

Ni and Cu prices and all exchange rates are according to
outokumpu's long term price forecasts, but Co price is
according to Kokkola Chemical Work's (J Hakkarainen)
because Co-price is not forecasted by Outokumpu. The
prices in this estimation are in constant 1992 money.

Boundary cut-off grade in this estimation means that if
the intersection had values lower than 100 NOK/tonne,
they were not included in the ore intersection. The ore
was divided into two categories: width 4-6 meters and
width over 6 meters. In some minor cases the ore inter-
section was "diluted" by surrounding material to create
a minimum width of 4 meters. The same principles were
also used for 130 NOK/t and 160 NOK/t calculations.

However, this estimation is undiluted mineral resource
estimation so mining technical dilution is not included
in the estimated grade. This must be kept on mind when
evaluating the profitability of the future project.

Geological interpretation is according to the original
profiles. Only changes are caused by varying cut-off
grade.

The ore in each section was divided in subpolygons and
the grade for each subpolygon is weighted average of all
samples inside a subpolygon. The weighing method used was
sample length.

The grade of each section is weighed average of each
subpolygon and tonnage is a sum of the tonnage of each
subpolygon.

The projection distance is mainly 100 m (50 m + 50 m) for
the Western orebody and 50 meters for the Eastern
orebody. Near the profile Y=2500 different projection
distances were used because of changing section interval.

Lists of each subpolygon and sections are in appendices
4-6 with different cut-off-grade. Mineral resource
sections are presented in appendices 7-9.
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RESULTS Estimated in-situ undiluted mineral resource for Råna

deposit was prepared using three different cut-off-
grades. The ore was divided into 2 classes according to
the thickness of the ore.

The amount of high-sulphide ore (pyrrhotite) can not be
estimated in this report because there was no time to go
through drill hole logs in detail. This ore type can cau-
se problems in the future, because there are strict li-
mits for metal grades in the tailing.

The tonnages and grades for the Råna deposit are as fol-
lows:

Cut-off grade 100 NOK/tonne

Western Orebody Tonnes Ni % NSR-value

Thickness 4-6 m 1 236 848 0.55 159.5

over 6 m 5 728 244 0.52 152.0

Total 6 965 092 0.53 153.3

Eastern Orebody






Thickness 4-6 m




114 886 0.77 223.5

over 6 m 1 030 955 0.60 173.7

Total 1 145 841 0.62 178.7

Western and Eastern






Orebody






Thickness 4-6 m 1 351 734 0.57 164.9

over 6 m 6 759 199 0.53 155.3

Total 8 110 933 0.54 156.9



Cut-off grade 130 NOK/tonne

Western Orebody Tonnes Ni % NSR-value

Thickness 4-6 m 379 766 0.85 246.5

over 6 m 3 525 804 0.60 174.3

Total 3 905 570 0.62 181.3

Eastern Orebody





Thickness 4-6 m 220 880 0.74 214.9

over 6 m 688 775 0.65 187.2

Total 909 655 0.67 193.9

Western and Eastern





Orebody





Thickness 4-6 m 600 646 0.81 234.9

over 6 m 4 213 579 0.61 176.4

Total 4 815 226 0.63 183.7

Cut - off grade 160 NOK/tonne




Western Orebody Tonnes Ni % NSR-value

Thickness 4-6 m 143 309 1.03 298.7

over 6 m 1 300 438 0.70 203.0

Total 1 443 747 0.73 212.6

Eastern Orebody





Thickness 4-6 m 97 520 1.05 306.7

over 6 m 300 196 0.78 226.3

Total 397 716 0.85 246.0

Western and Eastern





Orebody





Thickness 4-6 m 240 829 1.04 301.9

over 6 m 1 600 634 0.71 207.4

Total 1 841 463 0.76 219.8



IBUTIONOF value WEIGHTEDBY1ength 27.7.1992/a11,et1

elass to of '"3,1 freg Elass

fr?U. eean

990 - E3.0000 G24 4418.49 4418.49 48.88 48.88 6.1373

000 - 40.0000 527 1171.24 5609.73 13.18 62.06 29.4792

,000 - 69.0000 392 787.12 6396.85 G.71 70.77 48.9259

:000 - 90.0000 264 541.95 6938.80 6.00 76.77 70.0636

'000 - 100.0000 222 469.20 7408.00 5.19 81.96 88.6218

,900 - 120.9000 1:6 449.00 7057.30




86.92 110.2126

900 - 140.0000 119 996.47 8153.47 3.28 90.21 121.6243

U000- 160.0000 157 386.90 8520.37 -,.06 94.27 150.8348

G000- YEI3.0000 5 :QQ.1".1/48719.41 2.20 96.47 169.6040

3000 - 200.0000 65 134.31 3853.72 1.49 97.95 107.0513

3000 - 220.0000 29.75 3943.47 0.99 99.95 208.1723

3000 - 240.0000 22.60 0966.07 9.25 99.20 228.3671

9000 - 269.0000 13 26.00 8992.07 0.29 99.48 253.3678

0000 - 290.0000 12.00 9004.07 0.13 99.62 268.8980

0000 - 300.0000 6 11.75 9015.22 0.13 99.75 291.6777

.0000 - 320.0000 2.00 9017.82 3.02 99.77 308.1425

0000 - 340.0000 0 0.00 9017.82 0.00 99.77 -

.0002dik360.0000 4 .00 9021.82 9.04 99.81 348.8406

.900,1/329 .0000 0 9.00 9021.02 0.00 99.81 -

,9000 - ‘1.0.9000 3.00 9021.82 3.00 99.81

,0000 - 420.G.G0I 3.00 9021.82 U.00 99.81

.3000 - I.09 9021.02 3.00 79 .31

.9000 - G.00 9091.82 3.00 99 .81 -

.0000 - -G0.0009 1.20 9023.02 0.01 99 .33 465.1298

.9900 - 509.0000 t.00 9024.02 0.01 99 .84 494.1909

.0000 - 520.0090 2.00 9020.02 0.02 99.86 517.4470

..0000 - 50.9009 2.00 9028.02 0.02 99 .88 523.2609
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3.0000 - 620.0000 0 0.00 9028.02 0.00 99.88 -

3.0000 - 540.0000 0.00 9028.02 0.00 99.88 -

3.0000 - 660.0009 9.00 9028.02 0.00 99.88 -

3.0000 - 620.0000 3 U.00 9028.02 0,00 99.88 -

3.0000 - 700.0000 3.00 9028.02 0.00 99,89 -

9,0000 - "20.0000 3 3.00 9028.02 0.00 99.88 -

-.0.0091" 740.0090 I 9.00 9022.08 0.00 99.88 -

,0.00‘1 , 760.0000 0.00 9028.02 0.00 99.88 -

0.0000 - '50.0NO I 0.00 9028.92 9.00 99.88 -

30.0000 - 200.0000 3 0.00 9028.02 0.00 99.88 -

.0.0000 - 220.0000 0 9.00 9028.02 0.00 99.88 -

0.0000 - 54.0000 3.00 9028.02 3.00 99.88

0.0000 - G60.0000 3 0.00 9028.02 0.00 99.88 -

60.0000 - 630.0090 1.90 9029.92 3.02 99.90 872.1016

30.0009 - 990.0010 3.00 9029.92 3.00 99.90 -

10.0000 - 920.1090 1.00 9030.92 0.01 99.91 901.1716

20.0000 - 9.49.9900 I 1.10 9022.92 9.01 99 .93 920.2416

40.0000 - 969.0000 3.00 9032.02 3.00 99.93 -

60.0000 - 1511. 6427 r 6.70 9933.72 0.07 100.00 1123.3182

totale 2974 9038.72 9038.72 100.00 100.00 48.1460
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817U092 RESERVEESTIMAT10N

soons: a G !GYif.!e*
T7:12! ,.=.2!?50 2850:






:T:121ntersection ribr :u




value area oensitv oro1ection tons
1ength




å2 range

1950 54.00 0,59 '1.01 0.00 171.26 4371 3.300 100.0 1442469
100 •.00




0 0.000 0.0 0

150 128.90 ).50 ).00 0.00 144.58 11262 2.300 100.0 3716382
400 0.00




0 0.000 7.0 0

.450 98.20 0.54 0.00 0.00 158.32 5929 3.300 75.0 1467460
500 29.00 0.52 0.00 0.00 151.62 2053 3.300 50.0 238781
.550 23.80 0.57 0.00 0.00 165.24 779 3.300 50.0 128598
600 42.90 0.68 0.00 0.00 197.02 1996 2.300 50.0 329292
.F50 5,20 2.74 0.38 0.18 796.07 59 2,300 50.0 16101
700 112.90 0.54 0.00 0.00 157.13 2302 3.300 50.0 379781
750 50.20 0.58




167.49 1215 3.300 50.0 200412
800 20.05 0.47 0.21 0.11 137.23 1111 2.300 25.0 21666




3.54 3.01 3.00 156.92 21115 2.3000 :00.0 3110922

2FEFEEEFVE22-24=T!2N

voors:

24.7.1792






fila : Y.2250- 2900
41.6







lieit tons




nitir :u :o value





value ) 160.00 2912295 0.70 0.00 0.00 204.70
.00 : value ( 8,0.00 2447052 0.52 0.01 0.00 149.71
.00-,..)alua .:,11‘).00 	99F'F9F 0.40 3.00 0.10 115.99
.00 value ,. 100.00 o






:a1ue 7:..00






•tal 8110933 0.54 0.01 0.00 156.92



:NSITUORERESERVEESTIMATION34.7.1992

colvuons:s_anok_100
oroft1e : V=F150- 2900
codeisi :

:rofIe 'intErSEction
Iength

!I•I.




VOIlle area
s2

•ensitv projection t•ns
range

V=2250 19.90 I 5.03 0.00 1113.08 1293 3.300 100.0 426787
f=2300 5.00




0 0.000 0.0 0

f=2350 16.90 9.44 5.03 (),00 126.84 1641 3.300 100.0 541500
1=2400 5.00




0 5.000 0.0 0

Y=2450 22.10 1.00 ().00 0.00 391.18 1585 2.300 75.0 268562
(=2500 5.00




0 0.000 0.0 0

1=2550 5.40 5.46 0.00 0.00 132.32 143 3.300 50.0 23517
v=2600 5.00 0.41




120.06 199 3.300 50.0 32729
.1=2650 5.20 2.74 5.39 0.18 796.07 98 3.300 50.0 16101
:=2700 15.00 0.47 0.00 0.00 137.09 208 3.300 50.0 34320
1=2750 5.00




0 0.000 0.0 0

3.40 0.46




135.11 100 3.300 25.0 0219

:T.90




(;,03 0.00 164.94 4765 2.3000 500.0 1351734

IN SITU5REFESERVEESTIMATI5N

(olvgons:







orofile : V=2250- 2800
forlele): 4







liett tons nibr cu co value





value0 160.00 76971 2.81 0.08 0.04 815.84
.30.00 ( ia1ue< 160.00 418189 .5.48 0.04 0.00 140.02
100.00t .( 130.00 256574 ().41 0.01 0.00 118.62
"70.00( v 100.00

v 70.00

11. ctal 135"794 0.57 0.03 0.00 164.94



114S1TUORERE3ERVEEETIMATION 24.7.1992

:clvocns: a of_100
:rof:12: i:,g:9 - 2350
:coels) :t

12roth
-1Zr fl




i'&11.1C,:172,3

e2
12nsitv oro;ect:on •,:rs

"r11.9
264.10(.7250 2.67 2.00 .2.00 193.60 2078 2.300 100.0 1015682

-f=2300 0.00




0 0,000 0.0 022350 112.00

:=2400




0.00




147.60 9821
,

2.300
0.000

100.0
0.0

3174882
u

1:2450 74.10 0.44 0.00 0.00 128.56 4844 3.300 75.0 1198898Y22500 20.00 1).52 0.00 0.00 151.62 2053 3.300 50.0 338781
Yr2550 18.40 0.59 0.00 0.00 172.60 637 3.300 50.0 1050811=2600 57.30 0,71 0.00 0.00 205.51 1797 2.300 50.0 796553f:2650 0.00




0 0.000 0.0 0f=2700 77,90 0.55 0.00 0.00 159.12 2094 3.300 59.0 345462'=2750 rA2Q 0.58




167.49 1215 3.300 50.0 2004122=2800 0..47 2.21 0.11 137.44 1011 3.300 25.0 33447
411frfoo.21 2.53 0.00 0.00 155.32 28350 2,3000 550.0 6759199

1NSITOOR2RESERVE




64.7.1992






.co1vocns:







crofila : Y:2250 - 2800
codetel : t

11sit tcns nibr cu co value





'.Alue 160.00 2725314 0.65 0.00 0.00 187.51
t30.00 K vålue 160.00 2029863 0.52 0.00 0.00 151.70
100.00K volue 120.00 1795021 0.40 0.00 0.00 114.86
'70.00 ( vålue 120.00 0





vilue 20.00 0





1ota1 759199 0.53 0.00 0.00 155.32



:N SITUOFERESERVEESTIMATION

nok_I00_1
:nufile : 'e2250- 2500
:ody8; -•5

:::ersectIon

18ngth

+8225,0 54.00
v:2300 3.00
'82350 :29.90

.001 vrn403
111,453 ,5.20

irRt.03 23.00

nibr


0.50

28	 !on2

cu ialue ar8a :ensItv nroJEctIon tons

	

82 range
0.01 0.00 171.26 4271 3.300 100.0 1442469

	

3 3.000 0.0 0
0.00 :I.00 144.52 11252 3.300 100.0 3716382

	

0 0.000 0.0 0
:t.00 ,?.00 152.32 5R29 I.300 T5.0 1457460

	

151.62 2353 3.300 53.3 :297131

::o n 3.52 :.00 152.34 22615 2.2000 '2O.0 5965092

•

_J INSITOORERESERVEESTIMATION

e lplyuns:
JorofiI: r.:2250- 2500

:rde(s) 44h

94.7.1992

11sit lans tibr :u .alue

	

1I3.00 2221901 0.59 I.30 1.33 230.704

	

'-0.00 19419O5 3.52 I.01 :.30
''0 .75

i'30.30

	

120.03 273943E I.40 0.00 I.00
diTeig00 ..a1ue :1.00 0
810,

.8lue 10.00 3
J

total S965092 0.53 0,00 0.00 153.34
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13 6.00 0.40 3.00




3.00 115.31 239 2.300 130.0 95402
1/5 7.90 0.42 3.00




0.00 122.54 496 3.300 100.0 163840
1/6 20.10 0.64 3.00




0.00 186.12 1703 3.300 100.0 533425
1/7 14.00 3.70 3.00
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SITUORERESERVEESTIMATION
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Appendices 4-6 include details of each subpolygon in the
sections. Subpolygon numbers refer to the numbers
presented in the sections (appendices 7-9).

Mineral resources of the Råna deposit can be classified
as indicated mineral resources according to the
"Australasian code for reporting of identified mineral
resources and ore reserves". In the estimated area there
are no measured ore reserves as in normal cases in
operating mines.

•
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5
FUTURE EXPLORATION AND MINE DEVELOPMENT

Future exploration and mine development seem to be
problematic at the Råna deposit. There are no measured
ore reserves and thus mine planning is very problematic.

Exploration tunnel for the Western orebody has started
during spring 1992. However, it is difficult to get this
tunnel ready in time for exploration and mine development
until the Eastern orebody is mined. Also the location of
the now planned exploration tunnel is difficult, because
it will be situated to the hanging wall of the Western
orebody. Also ore transport distance will be long if this
tunnel will be used as transport tunnel.

This exploration tunnel and ramp are planned to be ready
at the end of 1993. Although diamond drilling can partly
be done during drifting, it is very difficult to get the
Western orebody to production in time.

The amount of diamond drilling holes from this
exploration tunnel will be about 50 and average length
100-200 m, totally 7500 m. Then the drilling pattern will
be about 50 m and it is enough for mine planning. The
problem with this plan is that the exploration tunnel can
not be safely used for ore transportation and the
development of the Western orebody needs a new tunnel to
the footwall or a shaft for transportation.

Other alternatives for exploration tunnel location and
ore transportation should be carefully studied. One
possibility could be a (horizontal) exploration tunnel to
the footwall of the Western orebody to the level +50 -
+100. This tunnel should be started as a separate project
from the hillside. This tunnel could then be used for the
development of the Western orebody. Ore transportation
could be done using a shaft (inclined or vertical), thus
it is not necessary to transport ore along the hillside.
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CONCLUSIONS AND RECOMMENDATIONS

Comparison of this estimation to the other previously

done estimations must be done using cut-off grade 130

NOK/tonne in this estimation and 0.4 % Ni in the others.

Original resources in the Eastern orebody have been

reported to be some 4 - 4.4 Mt. Total mining (situation

1.1.1993) will be about 1.8 Mt. Mining recovery has been

about 60 % (pillars 10 m, stopes 15 m wide). Thus it

means that there has been some 3 Mt in the already mined

area. The remaining part of the Eastern orebody should

then have some 1 - 1.4 Mt ore.

The remaining resources according to this estimation in

the Eastern orebody are about 0.9 Mt. This correlates

very well with previous calculation because some minor

areas were excluded from this estimation.

The last estimation for the Western orebody has been

prepared by A/S Prospektering 4.7.1991. The estimation

has been done very roughly and the cut-off grade is

unknown. This ASPRO-estimation has been done between
profiles Y=2250 - Y=2500 with influence area 250 m. Thus

the ore is not assumed to continue from the last known

profiles as is done in normal resource estimations.

This ASPRO-estimation shows 2.75 Mt ore with average

grade of 0.55 % Ni. The now prepared new estimate shows

3.9 Mt with average grade of 0.62 % Ni. The reason for

this difference is a difference in the influence distance

(325 m in this estimate compared to 250 m in the ASPRO

estimate). The difference in the grade can be explained

by one high-grade block in the profile Y=2450 (Ni 4.18

%); if this is left out from the estimate the average

grade will be 0.58 % Ni. It is unknown whether this area

is included in the ASPRO-estimation.

Project economics should be carefully evaluated using

different metal prices and cut-off grades. Evaluation of

the mill feed grade can be easily done using base work of

this estimation and after selection of mining method.

Timing of the development of the Western orebody seems to

be problematic. Other alternatives for exploration tunnel

should be carefully studied so that the tunnel could also

be used in mining.
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APPENDICES

Drill hole locations, projections of ramp and planned

exploration tunnel and ore reserve estimation polygon

locations.

3D-picture of ramp and planned exploration tunnel.

Basic statistics of the Ni (sulphide nickel) and NSR-

value.

Mineral resource estimate results with cut-off grade 100

NOK/tonne.

Mineral resource estimate results with cut-off grade 130

NOK/tonne.

Mineral resource estimate results with cut-off grade 160

NOK/tonne.

Mineral resource estimation profiles with cut-off grade

100 NOK/tonne.

Mineral resource estimation profiles with cut-off grade

130 NOK/tonne.

Mineral resource estimation profiles with cut-off grade

160 NOK/tonne.

E-W-profiles of the Råna deposit

Legend for appendices 4-6:

Polygons:

s ntnok cut off grade NOK/Lore (1 = West, 2 = East, * = both)
_ _ _

Code(s): 4 = ore thickness between 4 and 6 m

6 = ore thickness over 6 m



•

zl
•

X=1200

Y=2225

Z=-400

Z=-250

0 -y

2000 20jEr.-

giN-25"2:E1:5,Et --- P

TH-25C11705 -E:1-265-125- -
rr--2

300.0

3000

H-260-125

BH-260-1201

z=0

Il

X-1200
2-2225
0.100

==
300.0 ,

o
115 .5

gH-245-120

3020

4165 44.,056-‘20

3000

tH-280-120 BH-29 120

412

i=1200
2925

2-100

205

K)0 0



1

ffil 1

f=I300

Y-2225

7=-400

7=-250

116

Ltstv.
ii ----

4 , if-- - 764:iLriii- 7
v

F. e , I

I

•

I3
	W."7
,nia_a_, ,

ie.- 1-=
c.. -• ''' 1 ,7:".

fr-1/2,:'7

-7

:Fk 


4-26 t" Ikla4-
t_

r 

_

b1=`

- GiCI13;i

224

BH-256

c0 1 14'; r;3_ /7;

120

()I.)

130

400 0 4C5 2

Z=0

X-1300
Y*2225
7- 10D

(=I WO



•• 

•

glat

•

•
-245-145

0

111
nJ

nJ

X=1400

Y=2225

2=-400

104.0
102.0

1 0


.1

2=-250

200.0

t-v3
212. upt s

-1417

loo.s
,ol

0

ru 


145

BH-59- 91

132.

-29


-29

X=1400

Y=2925

2=-400

135


140

==

7

-3

==r9=100.0
-

_
, 18Q:8
= =
H-275-136

220.2

-270-145

210.0

H-280-135

-280-140

==tom
03,

H-255-13

:==
65-.

" I
60-145
60-1375 8-29

-1420

133.8 H-8-92
H-2 -135

202 0

240 å

H-260-135

3,4597
—t


200.0

200 0

8H-255-10

— •

-250-145

89:r1

.0

300.0

302.0

322 0 .
6H-260-140

H-245135

4020

Z=0

H-235-140

500.0

X=1400
1=2225
2=100

X=1400
Y=2925
2=1.00



 

Y
X-1500
-2225
Z--4W

•
1

fl
r

Ti

TI
Ti

,

.1

- I
X-1500
Y-2225
Z-100

Z--250

Z- 0

CXS
x-1500

Y-2925

Z--4004

9
102.0

11

0-145

woa
_3woi

102.0

i441.-J-ab
tyrr-
r@ffirA30

H-260-150

H-260-145
H-255-I45

104.0 1024 H-270-145

226.0

•
202.9

200.0
2025

200 0

202.

30 .0

302 0 000.0
300.

406.7

418.0

iso
542.0 BH-280-150

AY.3

-235-150

X.1500
Y-2925
Z-100

 WWIlirf a

anlw,



X.e1600
Y•2225 X-1600
Z--400 Y2925

Z•-400

100.0

Z -250•
1

/11

204

200 0
202.0

_

0.0 BH-235-150
302

Z-0

406 .0

\5°
X.1600




Y-2225 X•1600
Z-100 Y•2925




Z•100

TI

1
1

1



Y•2225

X•I700


Z•-400

fl
fl

Ze-250

11111

X•1700

Y•2925

Ze-400

202.0

Ej]
[I_]
r,
F,

X•1700
Ym2225
Z.100

2.•0

208.

X•1700
Y•2925
2•100

2.0 300.0 3$6.0

H-24 -170

H-235-17°



X-1800




Y=2225 <=1H00
7.-400 Y-20;)5




7=-400

I

•

.=.0/7/5
7=100

Y=1000
T=0)925
/=100



0
0

0
LP

111

troLnca0.3

s
"

.
antno

J.1

fl

rrflr
1.•

fh
l.•••

trA
L

__
:111(1..fiffirFi.Iffil

Iti

tt,

ku
w

iL
itn.n1

rifiltih dlIJP

000

Ifl

111

C

V
I

0
0II)

0

are
~I

~1
011119

I
i

ij'



I.

 •

.1   

••••• 105.0:1
: <Aot,

104.0
142.0

116.5

206.0

2•-2501
ed

- 1

6>6,

202.0

 ••

200.0

200.0

10 11 t-225-4
,-23- 30

X•1850




Y•2350




Z• -400 X.1150




Y.2350




Z.-400

I
.01- 

.11 .11

X.1850




Y.2350




2•100 Y•1150




Y•2350




Z.100

200.0

303.8

/ _302.0

-

300.5
939.2402.0

Z•0

H-235-140

H-235-180

H-235-160

300.0	 _

45 5 H-235-120

302 0

r--.---

t=======
•



3.

:r0

•

1

1245H,o1.0

X=1850

Y=2450

7.-400

Z=-250

9H-245 •-120

0:1150



f=1850

Y=2500

7=-400

'<=1350
::RE fiCf_ES

7-400 elevlations, m
itnilth

EH-245-145 39.80 --5.30 -22 78
BH-245-150 449.70 -25.00 425 90
5H-245-1 70 320.00 -25.00 -c4 31
E0-14 330.00 -25.00 -6 95
EH-250-145 510.00 0.00 4-30 00
e.-3 Y:S..33 ff0.07 -"c'l75

3=0

sfa'

X=1650
Y=2500
3=100

X=1350
v--255,0
3=100

HCLE PAPAMETEfl55
Analyses: value (%)
Bar scale: 200.00 % = 1.00fcm
Canfenf 51asses iva;uelbelou 70.0000

70.0000 - 100 0000

100.0000 -130 0000

Prolectfon Olstance: frant, n 25 00
back, M 30.00

Pro]ectlan level: nrection, gr 200.00
siope, degree 90 00

Projection: lorection. gr 300.00

	

slope, degree 0 00
All the holes intersectIng the
prolectfon level are Ir3  411

	 r--1F--1[771FRI r--1 HK
DOsoi trius ICS'-

OUTOKUMPU ,
1:2500 


MINING SERVICES OYE247.2921 1

'4:KKEL03 CLI0:0

Y'22500 H Ekber0 7/92

f?„)

.3°

2=-250

300 0



X-1000
Y-2550 COREHOLES'

Z•-500

length
deviations, m
start

BH-250-145 340.00 -25.00 -14.72
81-1-255-125 198.40 0.00 47 .03
E01-255-130 246.00 0.00 415.31
811-255-140 220.00 0.00 415.07
611-255-145 86.00 0.00 42.84
811-255-150 43.50 0.00 0.00
BH-255-1470 37.60 0.00 0 00
BH-255-1360 106.10 0.00 *376
9-15070 247.40 -25.00 +23.46
8-13 196.83 425.00 -25.00

x-1500

y-2550

Ze-500

wie7

•
•• 

c>

Z--250

WIND • 200.0 -255-125v..)0

202.0

w.2s5-t4°
H-255-130

X.1000
Y.2550
Z40 mEkbero7/92

300.0

 ••••




•• • 




4.1500




742550




Z-0

1N,




OZW e-l2LE PARAMETER!:alue 1%)

Bar scale: 200.00 % • 1.00-cm
Content classes ivaluelbelow 70.0000

70.0000 - 100.0000
100.0000 -130.0000
130.0000 -160 0000

Projection distance:
160
0 onra c r25X0
back, m 25.00

Projection level: directIon, gr 200.00
slope. degree 90.00

Projection: direction, gr 300.00

	

slope, degree 0.00
All the holes intersecting the
Protection level are drawn

HDD irn Q;;UE
OUTOKUMPU 2500

I4INING SERVICESOY21 7.1992

NIKKELoGOLIVIN

Y 2550



X-1000
v-2600 COREHOLES

Zm-500

BH-260-115
804-260-120
BH-260-125
801-260-130
801-260-135
801-260-140
BH-260-145
804-260-150
BH-260-1375
8-13
8-11

length
230.00
355.20
300.00
264.00
160.00
330.00
85.20
58.80

105.20
196.83
116.60

devlatJons,
start

0.00
0.00
0.00
0.00
0.00
0.00
0 00
0.00
0.00

.15.00 -2
1-25.00

m
end

00
00
00
00
00
DO
00
DO
00
00
26

%=1500

Y=2600

Z=-500

1-1-260-150

8H-260 105.2
100.0 100 0 104.0 102.0

Z--250
BH-260-135

•
206.0

216.0

232.4 8H-260-115

322.0

BH-260-140

BH-260-130

300.0
300.0

H-260-125

H-260-120

DRILL HOLE PARAHETERS:
Analyses: value (%)Bar scale: 200.00 % • 1.00mcmContent classes Ivaluelbelow 70 M000

70.0000 - 100.0000
100.0000 -130.0000
130.0000 -160 0000

 lo0

.0:/1C/ Gr :,erProjection distance: front, m 25.00

	

back. m 25.00Projection level: direction, gr 200.00
slape, degree 90.00Projection: direction, gr 300.00
slope, degree 0 00All the Moles intersecting theprojection level are drawn

;];7;11[0;;;;;JE
OUTOKIMPU 1:2500

RINING SERVICES CWz4.7.1992%-1500
Ym2600
Z=0

%.1000
Y=2600
Z=0

NIKKEL 08 OL/VIN

V 2600 Ekberg 7/92



,:af500

Y-265.0

2=-500

v=2650 HOLES.
Z—F02 :ev:at]ats,




ondt

,'Odend

,r.orr

.00
:

end
se
00:

,
531 F65-1400

133.80
71.10

:).00

5.00 C

00

00

3F-CFC5-1.125 40 80 :.00




00
: F :0 :09.8? .h.OD 25 DO

ca :16nc: .0 00 -C3 05

c-65-

As-350

204 8 d1-1-1- L1-=

CPIAL HCLE PARAMErEns.
Analvses:
Bar scale: 200.00 % 1.00-cm
Content classes Naluelbelaw 70.0000

in 0000 - 100 0000
100.0000 -130 0000 !
: - ! :

PrelectIon listance: front, m 25 0D
baek, m 2E DO

Pre ectoon 1seI d rest 1On. gr 200 00
slope aegree 90 DO

Prc:ectIon direcAlerA zr 300 CO

	

slope. legrie 0 CO
All tre holas IntersectIng the
orclect:cn level Are drIwn

t5--

OUTOKUMPU 1.C503

MINDIG SERVICES OYL, ,.!gg2r

nn- p.i;n p p




, InKEL OGOLIVIN ' I
f 1500 <-1000




/-.2650





3-0 2-0 Y-2650 M tle:Crg

•



x.I500 X-1000Y-2700 Y-2700Z--500 Z=-500

'YCb

8.
0020

H-270-145

COREHOLE5
devlations, m

length start end
B-10 199.62 -25.00 -22.70
BH-270-145 140.00 0.00 0.00
841-270-140 237.90 0.00 0.00
BH-270-135 232.10 0.00 0.00
841-270-130 302.00 0.00 0.00
6H-270-120 237.00 0.00 0.00
811-79-92 127.70 0.00 0 00
BH-76-92 66.70 1.25.00 +25 00
88-270-1417 40.00 0.00 0 00
B-I 86.50 +9.00 +10.33
8-2 85.00 1-9.00 +5.21
8-26 164.36 -19.00 -19.00
8-29 105.00 -19.00 -19.00
0-1 2500.00 -18.00 -18.00
D-2 189.90 -18.00 -18.00
8-15300 310.00 +19.00 +25.00

Z- -250
206.0

-t==18-26

T H-
BH-270-140

240 3

302.0
BH-270-10

202.0

7 7
-79-

270-135
47-270-120

DRILL HOLE PARAMETER5:
Analyses: value 1%1
Bar scale: 200.00 % • 1.00=cm
Content classes Ivaluelbelow 70.0000

70.0000 - 100 0000

M.g8gg:1??

	

730 CICJO over
Projection distance: frant. m 25.00

	

back. m 25.00
Projection level: roreice%åre 22.002
Projection: direction. gr 300.00

	

slope. degree 0.00
AII the holes IntersectIng the
prolectiOn level are drawn
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OUTQKUMPU 1: 2560

INING SERVICESOY24.7.1m2

NIKKEL OG OLIVINX-0500
X-1000Y-2700
Y-2700Z-0
Z-0 Y 2700 M Ekberg 7/92



x=1000
y-2750 COREHOLES.

Z--500

length
devlatJons, m
start endBH-76-92 56.70 -25.00 -25.0061-1-77-92 30.40 +24.03 424.03811-69-92 142.80 0.00 0.008H-275-1420 44.20 0.00 0.00811-275-1360 113.50 0.00 0.008-3 85.50 +10.00 Al2.038-4 92.95 +7.00 43 768-12 191.89 +8.00 -0 7013-20 67.40 x8.00 45 73BH-34-9t 139.80 +12.47 +12.47814-35-91 34.95 +13.42 +13.426-15300 310.00 -25.00 +25.00

x-1500

Y-2750

Z-500

1010 ---

BH-

1--250

DRILL HOLE PARAMETERS:Analyses: value (%)Bar scale: 200.00 % • I.00'cmContent classes (valuelbelow 70.01000
70.0000 - 100.0000
100.0000 -130.0000
:30.0000 -1E0 C000
:to 0000 orProjectlon distance: front, n 25,00

back. m 25.00Projection ]evel: direction, gr 200.00
slope. clegree 90.00Projection: direction. gr 300.00

	

slope. Oegree 0.00All the holes IntersectIng theprojectson level are orawn

;.;[;1;17,1;[1
OUTIIKUMPU t 2500MINING SERVICESOY24.7.1992




NIKKEL OGGLIVIN




X.1500

X-1000




Y-2750

Y-2750




Z=0

Z-0
Y 2750 M EKberg7/92



X•1500

Y.2800

100

4 :flni,II.=

102.0
7.76

-7
H-55-9I

130.0

102.0 100.0

X-1000

	

Y-2800 COREHOLES:

	

Z--500 devlat2ons. s
length start end

8-15300 310.00 -25.00 -17.77
BH-280-120 344.80 0.00 0.00
811-280-125 300.00 0.00 •21.09
811-280-130 267.50 0.00 0.00
811-280-135 230.00 0.00 0.00
811-280-140 244.80 0.00 0.00
8H-280-145 95.60 0.00 0 00
BH-280-150 542.00 0.00 0 00
0-4 83.00 0.00 0 00
0-5 17.77 0.00 0.00
0-6 93.29 0.00 0.00
0-7 130.06 0.00 0.00
0-8 108.62 0.00 0.00
0-9 127.38 0.00 0.00
0-11 139.83 0.00 0.00
BH-64-91 56.20 +10.00 +10.00
8H-63-91 48.60 *10.00 +10 DO
8H-62-91 75.20 +10.00 +10 00
BH-61-91 35.57 +14.00 +25.00
0-3 232.00 +5.00 +5.00
8-168 301.00 +2.00 +25.00
BH-85-92 61.40 +25.00 +7.37
BH-55-91 30.10 +25.00 +13.22
BH-56-91 60.00 *25.00 -23.96

i.

=== .76,9

c,e0.

2120
Z--250

226.0
210.0

BH-24t=f95\c?., 61 -

234.0

H-280-140
80-130

300.0 H-26d5U
ORILL HOLE PARAMETERS:

Analyses:



value (%)

Bar scale: 200.00 % • 1.00+cn
Content classes hfaluelbelow 70.0000

70.0000 - 100.0000
100.0000 -130.0000
130.0000 -100 0000
: 50 00•0 •:r over

Projection distance: front, m 25 DO
back. m 25.00

Projection level: direction, gr 200.00
slope. degree 90.00

Projection: direction, gr 300.00
feme 0 00

All the holes intenng l
projectIon level are drawn

8H-280-120

OUTOKUMPU 1: 2500

INING SERVICESOY24 7.1022

NIKKEL 06 OLIVINX-1500 X-1000YB.9100 Y-2800Z-0
Z-0 Y 21300 H EKberg 7/92
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Histogram of nibr efotal 6324.93/9037.59 a6

70.0

60.0

50.0




40,0




30.0




20.0

SELECTION OP ORILL CORE SAMPLESBY all.atl

Rock typoot all10.0
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Histogram of value (Tota1 9028.0211303B.72 m)

50.0

40.0

30.0

20.0

10.0

0.0
0.0000 100.0000 200.0000 300.0000 400.0000 500.0000 800.0000
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Rock typoo: oll

Drill holo froo to
Number of øampleo 1412974
Numbor of samplea ln plot 10 2905
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Orteogona't views:
Upper left: Eye = 0,-1,0
bPoer rcbrt. Eye -1,0,0
Lower left: Eye = 0,0, -1

aser vlew'
Lower right: Eye

Project: ballan
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z=utiperat

z=vt/perat

Box czorclinetes:
= 1169 - 1839
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z = -379 - -170
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