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Nikkel og Olivin AS - Ore Reserve Statement

Summary

This ore reserve statement of Nikkel og Olivin mine has been prepared using data available
31.12.1997.

The in-situ mineral resources of all Nikkel og Olivin mineralisations have been calculated
using conventional profile method. Diamond drill hole and sludge hole data have been used
equal manner. The calculations have been made using Outokumpu’s Minenet programme.

Results are as follows (cut-off grade 0.435 % Ni):

Proven ore reserves 0.743 Mt 0.535 % N1
Probable ore reserves 0.834 Mt 0.53 % Ni
Total ore reserves 1.577 Mt (.54 % Ni
Measured mineral resources 0.268 Mt 0.51 % N1
Indicated mineral resources 0.126 Mt 0.52 % N1
Inferred mineral resources 0.202 Mt (0.50 % N1
Total mineral resources 0.596 Mt 0.51 % N

Mineral resources are additional to total ore reserves.

Nikkel og Qlivin A/S
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1. Introduction

This ore reserve statement has been prepared by mine manager Markus Ekberg and mine
geologist Lisbeth Storhaug. The document is prepared using instructions given in
Outokumpu’s “Evaluation procedures manual 1996™ according to the “Australasian code for
reporting of identified mineral resources and ore reserves 19967,

All data available by 31.12.1997 has been used when preparing this document.

Nikkel og Olivin AS is a 70% owned subsidiary of Outokumpu Harjavalta Metals Oy, with
the remaining 30 % of the shares owned by Nordlandsbanken AS. Outokumpu has the full
cconomical and technical responsibility of the mine.

The mine started production in 1989 and had by 31.12.1997 produced a total of 5.221 Mt of
ore with a grade of 0,53 % NI.

. Ore reserves and production plan allow mining to the beginning of the year 2000, if nickel
price will stay at a level over 7000 USD /'tonne and mining costs can be kept at present level.

2. Geology of the deposit

The Bruvann nickel deposit is a part of the Rina mafic-ultramafic intrusion which was
emplaced during the Caledonian orogeny at about 436 My ago. The intrusion is surrounded
by various types of gneisses, and the nickel mineralisation occurs in the ultramafic rocks
close to the contact with the surrounding gneisses. The nickel mineralisation 1s cut by the
main fault zone so that the deposit is divided inte the @stmalm and the Vestmalm. Ostmal-
men crops out at the surface and the vertical distance between the orcbodies varics between
75 m and 200 m. increasing towards north. The mineralised zone extends for approximately
900 m in the east-west direction and 600 m in the north-south directton.

. 3. Mineralisation and Ore types

The Bruvann Deposit consists of several lenses which are separated by faulting and probably
by original crystallisation stages. The main lenses are Ostmalmen og Vestmalmen which are
separated by a scissor (hinge} fault (Boyd 1980).

The Dypmalm mineralisation is a part of the Ostmalm and scems to be separated from the
main lense.

The main parts of the orebody are made up of disseminated mineralisation in peridotite
(dunite). The main nickel carrier is pentlandite, other sulphide minerals are pyrrhotite and
chalcopyrite. Olivine contains approximately 0.09 % Ni in its lattice (Palosaari and Jouncla
1994). Nickel content in the sulphide phase in the disseminated mineralisation is 7 - 8 %.

Massive and semi massive ore exists near the southern contact to the gneisses. This minerali-
sation type has been discovered on both sides of the main fault zone. In the Ostmalm the
Nikkel og Olivin A/S
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Elefant ore and the 240-inngang are of massive type. In the Vestmalm the Dinosaur ore is of
Mmasstve type.

The massive mineralisation ocecurs in peridotite, pyroxenite, norite and calcsilicate gneiss.
Nickel content in the sulphide phase in massive and semi massive ore is 4.5 %,

4. Investigations Procedures and Assaying
4.1 Diamond drilling

Vestmalmen consists of three ore bodies, Dinosaurmalmen, Sydmalmen and Nordmalmen.
Vestmalmen (Sydmalmen and Nordmalmen) was found in 1972 by NGU (Norges Geolo-
giske Undersokelser) by diamond drilling and the Dinosaurmalm was found in 1996 by mine
organisation with diamond drilling southwards from the 100 level.

The mineral resource calculation for the Vestmalm includes drilltholes made by NGU in the
1970ies, drillholes made from the ramp during the investigation program for the Feasibility
study of the Vestmalm in 1993 and 1994 and dnillholes made by Nikkel og Olivin AS from
drifts in the Vestmalm during 1995 - 1997.

Ostmalmen is close to exhaustion, but minor parts of the massive ore (246-inngang and
Elefantmalmen) and some disseminated ore still remains to be mined. There are also two
separarate orebodies in the east, Dypmalmen and Svdost dagbruddet. Kronpillaren has been
denied to be mined by the Norwegian authorities.

The mineral resource caleulations for the Ostmalm are based on diamond dnllholes by
Bjorkasen Gruber, German occupants. NGU, LKAB and Nikkel og Olivin AS.

The asssav intervals of the NGU drillholes are always 2 meters irrespective of lithological
changes. Most of the drillholes done by NGU have coltar coordinates measured using
tachymeter. Deviation measurements have been done in some of the drillholes using Eastco
method. )

The assay samples from the drillholes done by Nikkel og Olivin AS are normally about 2
melers. Lithological boundaries and mineralisation grade variations were used when deter-
mining drill core to the assay intervals. In case of grade vaiation. shorter assay intervals than
2 meters were used.

Drill-hole collar coordinates and start azimuths are measured using clectronic tachymeter.
Survey points used in the measurements are normal mine survey points which are connected
to the state survey net. Drill hole start azimuths are measured using special drillrod with a
survey prism. This rod is installed to the hole and two points are measured. Start azimuth is
later caleulated by a mine survey ADP-program. Drill hole dip deviation is measured in the
hole each 10 meter using electric inclinometer (Pietari Peltonen). This information is stored
to the geological database and later used when drill holes are plotted to the profiles.

Drill core recovery is normally 100% and RQD-values usually over 90% so these have not
been calculated earlier. During the last six months RQD has been calculated to test the
Nikkel og Olivin A/S
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benefit of this information. Core loss is reported only rarely in some drll holes. These areas
as well as “weathered peridotite” are reported separately. “Weathered peridotite” in an
especially weak altered peridotite, which contains a swelling clay mineral, most probably
saponite.

Sampling of diamond drill holes made by other parties is not clear.
4.2 Sludge drilling

Sludge drilling has been done systematically in the Vestmalm and in certain areas in the
Ostmalm, that is in all production areas. The current amount of sludge drilling per year is 12
000 meters and is done by the mine contractor. Each sample is 1.8 meters (one rod length).
Sludge drilling profiles are usually at 12.5 meters spacing, but in the massive ore also 6.25
meters spacing has been used.

4.3 Assaying

Drill cores are split in half using a hydraulic splitter. One half is stored at the mine site. The
assaying half is crushed using two crusher stages to -5 mm. The crushed sample with assay
number is later delivered to the Nikkel Og Olivin AS laboratory. Some assaying has been
carried out in Outokumpu’s Geoanalyiical Laboratory, Outokumpu, Finland.

At the laboratory samples were analyzed for total-Ni (HNO,-soluble) using normal analyz-
ing routings.

Some 40 densitv determinations have been done at the Geoanalytical laboratory,
Outokumpu. The density determinations were done from pl@CLS of drill core. According to
these determinations the average density of the Vestmalm is 3.39.

4.4 Geological database

Assay restlts, lithological abbreviations, dnll hole collar COOIdlIY\tLS azimuths and dip
deviation measurements and all assay results are fed to the Minenet- -program. This program
is Outokumpu’s mine-CAD for geological resource and reserve estimations and mine
planning.

5. Mineral Resource Calculation Methods and Results
5.1 Cut-off grade

Cut-oft grade in this mineral resource estimation is 0.45 % N1 (total-Ni). This decision is
hased on economical evaluation of the whole Vestmalm. In this evaluation (Ekberg and
Alaniska 1994) mineral resources of the whole deposit were calculated using difterent
cut-off grades (0.30, 0.40, 0.50 and 0.60 % s Ni). Ore reserves were derived using different
grades for diluting material as well as different waste rock dilution percentage for each
cut-off grade.

Nikkel og Olivin A/S
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Annual production rate and total production period were calculated for each cut-off grade
tonnage. Production costs for each production rate were estimated and investments werc
estimated. Ni-price used in these economical simulations was 10 % higher than planning
price due to estimate benefits of the whole production chain of Nikkel og Olivin and
Harjavalta.

According to these simulations the best economical result when exploiting the Vestmalm
will be achieved using a cut-off grade of 0.45 % N1

Cut-off grade has been calculated recently using Outokumpu’s budget prices for 1998,
realistic payment percentage of Ni-concentrate (given by Harjavalta officials) and present
mining costs. Results of this Cut-off calculation are presented in appendix 11. The cut-off
grade 0.45 % Ni is appropriate for mine production.

5.2 Calculation methods

The mineral resources are based on diamond drill holes and sludge drill holes. A minimum
ore thickness of four meters was used in the resource estimate for disseminated ore. In
massive and semi massive ore the minimum ore thickness used was 1.5 meters. The used
density of ore is 3.39. Waste rock inclusions inside the mincral resource were included mto
the grade and the tonnage.

The caleulation method used in this mineral resource estimation was the conventional
section method. The estimate for Vestmalmen is based on 40 sections at 12.5 intervals in the
Dinosaurmalmen and Sydmalmen and at 25 m intervals in Nordmalmen. The weighted
distance of influence for each section is thus 6.25 and 12.5 m respeciively on both sides.

The mineralized arca in cach section was divided into subpolygons between the levels 140,
120. 100. 80. 60, 40, 20. 0 and below 0. 3-D models for mined stopes were created, and the
arcas of mined stopes were subtracted from the conventional ¢stimation.

The grade of each subpolygon is the weighted average of all samples inside the subpol\oon

The weighting method for samples was assay length. dmsn\ was not used. The grade of

cach section is the weighted average of each subpolygon and the tonnage is the sum of
tonnages of the incorporated subpolygons.

A conventional sectional estimate was prepared for Vestmalmen. In this estimation the
Vestmalm was divided into the following areas:

Dinosaurmalm. sections x=1137.5 - x=1237.5
Sydmalmen, sections x=1250 - x=1537.5
Nordmalmen. sections x=1350 - x=1700

The grade estimations are reliable because all assays are quite low, There is no reason for
cutting high grade assays.

Similar conventional method was used in the Ostmalmen (Elefanten, Kronpillar, Dypmal-
men and Svdost dagbrudd).

Nikkel og Olivin A/S
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Measured mineral resources includes those parts of the mineralisation which have been
investigated with profile distance 12.5 meters, and where the geological structures are well
known and the geological interpretation is fairly confident.

Measured mineral resources 31.12.1997, cut-off 0.45 % NI, density 3,39

Grade (% Ni) Tonnage
Ostmalmen
Kronpillar 0.48 123000
Elefantmalmen 0.98 42000
246-inngang 245 6000
Vestmalmen
Sydmalmen 0.33 8763500
Pillar around ramp 0.54 143100
Dinosaurmalmen 0.93 126700
Nordmalmen 047 62600
Subtotal 0,58 1381900

[ndicated mineral resouces are those parts of the mineralisation which has been investigated
with profile distance 25 meters. The geological mterpretations have a certain confidence.

Indicated mingral resources 31.12.1997, cut-oft 0.45 % Ni. density 3.39

Grade (% Ni) Tonnage
Ostmalmen
Dypmalmen 0.52 20000
Vestmalmen
Nordmalmen 0.57 815600
Oyre mieralisering 0,53 26000
Sydmalmen 3 267600
Subtotal 0.57 1209200

[nferred mineral resources compriscs those parts of the mincralisation where there are only
NGU-diamond drillholes, and where it is not possible to make a confident geological
interpretation.

Inferred mineral resources 31.12.1997. cut-off 0.45 % NI, density 3.39

Grade (% N1) Tonnage
Ostmalmen
Svdost daghrudd 0.49 154000
Vestmalmen
Sydmalmen .53 438300
Subtotal 0.50 202300

Nikkel og Olivin A/S
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6. Ore Reserve Calculation Methods and Results

The mineable reserves have been prepared using the previously presented in-situ mineral
resource estimation as a basis.

Mining recovery has been estimated to be 70% from the in-situ mineral resources. This
estimation is based on experience from similar production sttuation in Ostmatmen. The mine
recovery in Ostmalmen is estimated to 85 - 90 %, but a more complex geology together with
rock mechanical problems in Vestmalmen has resuited in decreased mining recovery.

Waste rock dilution has been estimated to be 10% in disseminated ore. This 1s based on the
calculated waste rock dilution during 1995 - 1997. The waste rock dilution in massive ore 1s
estimated to be 20%. The grade of waste rock during 1995 - 1997 has been 0.15 % Ni, this
grade has been used in the present ore reserve estimation,

Proven Ore Reserves, cut-off 0.43 % N1, derived from measured mineral resources

Grade (" N1) Tonnage  Mine recovery Dilution  Dilution grade
Ostmalmen
level 300-260 043 25000 according to production plan
Elefantmalmen (.79 35200 70% 20% 0.03% N1
246-imngang 130 §000 according to production plan

Vestmalmen

Sydmalmen 0.49 674900 70% 10%, 0.15% N1
Dinosaurmalmen .75 129200 85% 20%, 0.03%, Ni
Nordmalmen 0.44 43800 0% 109 0.15% NI
Suhtotal NAx 742100

Probable Ore Reserves. cut-off 0,43 % Ni, derived from indicated mineral resources

Girade (% Ni) Tonnage  Mine recovery IMution  Dilntion grade
Vestmalmen
Nordmalmen 0.53 628000 T0% 10%% 0,15% N
Svdmalmen 034 206000 7% 10 0.15% N1
Subtotal .53 824000

Crrand total ore reserves
0.54 1577100

7. Mining

The mining methods are normal sublevel stoping and “top slicing™. In top slicing the drlling

and loading drift 1s developed in the middle of the planned stope. The stope is opened using

a transverse drive and an opening slot at one end of the stope. Ore is blasted towards this
Nikkel og Ctivin A/S
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opening slot using drilling fans with a spacing 2 -2.5 meters. The distance between levels 1s
normally 20 metres and the drift size for drilling drifts is 5 x 5 meters. The small distance
hetween the levels is due to shallow dip of the ore body.

The mucking of ore is carried out using a remote controlled LHD or a conventional wheel
loader. Ground support with cable bolting has not been utilized before the autumn of 1997
when stope stability in bigger stopes was s0 poor that manually installed cable bolting was
started.

Mine production planning is based on 12 month rolling plan, which is updated every month.
Also more detailed 4(5) week and weekly plans are in use. These plans arc discussed In
weekly and monthly meetings with the contractor and is signed and binding.

A long term plan for the remaining minc life-time is under preparation at the moment. Infill
drilling for the Northern Part of Vestmalm is going on and plan can be prepared after drilling
is finished. The problem with mine planning at the moment is a lack of planning engineer in
the mine department,

8. Milling

The contractor transports the ore to the surface via decline using 4-axel, 12 wheel highway
trucks, each carrying 35 tonnes to a three-stage crushing plant. The silo capacity is about
1800 tonnes which means that ore hauling during weekends is necessary. Grinding is carried
out with one ball mill (4x6 meters) in closed circuit. Grinding fineness is some 70% - 150
um and 44 % -75 um. In the grinding circuit there are two flash flotation cells (Outokumpu
Skim-Air 80), which produces concentrate with a grade of 15-20 % Ni. These cells are used
when mill feed grade is higher than 0.5-0.55 % NI

The flotation is carried out in an open circuit using second-hand equipment purchased from
different mines in Nordic countries. These flotation machines have partly been rebuilt using
OK-mechanisms. The total flotation volume is 54 m’ and the flow rate of the pulp 1s 190
m*/h. The chemicals used in the flotation are xanthate (fed into the mill), DOW-200 (fed in
the flash {lotation), xanthate and waterglass (fed into the flotation) and trother MIBC (fed
into the rougher and scavenger flotation).

The flotation process is controlled manually using a Courier-30 analyser.

Dewatering is done with a thickener and two vacuum filters. The moisture of the final
concentrate is about 8 % and is thus suitable for shipping to Outokumpu’s Harjavalta
smelter. which is the only customer of Nikkel og Olivin AS.

The final concentrate has a grade of 13 % Ni. 3.5 % Cu and 0.5 % Co. Ni rccovery is 74 %
of total nickel assay, which includes 0.09% silicate nickel in olivine (Palosaari and Jounela
1994). This recovery and concenirate have been constant for the whole operation period.
When massive and semi-massive ore have been fed in to the production it has been
sometimes problematic to achieve concentrate grade of 13 %.

Nikkel og Olivin A/S
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According to previously prepared mineralogical studies the whole Vestmalm consists of
homogenous disseminated mineralisation (Sotka and Huhtelin 1993) and thus problems in
the processing are not expected in the future.

Nikkel og Olivin A/S
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Las-out map of the mine.

Outokumpu Reserve/Resource Reporting 31.12.1997 - Nikke!l og Olivin AS.

Mineral Resources and Ore Reserves 31 December 1997.

Codes for mineral resource estimation in Vestmalmen with cut off 0.43 % N1

In situ mineral resource list
.1 Ostmalmen, Sydest dagbrudd
.2 Ostmalmen, Kronpillar
.3 Ostmalmen, Dypmalmen
3.4 Ostmalmen, Elefantmalmen
5.5 Vestmalmen, Dinosaurmalmen
5.6 Vestmalmen, Sydmalmen
5.7 Vestmalmen, Nordmalmen
Profiles
6.1 Ostmalmen, Sydost dagbrudd
6.2 Ostmalmen, Kronpillar
6.3 Ostmalmen, Dypmalmen
6.4 Ostmalmen, Elefantmalmen
6.5 Vestmalmen. Dinosaurmalmen
6.0 Vestmalmen, Sydmalmen
6.7 Vestmalmen, Nordmalmen
Histogram and distribution of Ni, basic statistics
Density measurements
Investigation activity 1990 -1997
12 month production plan 1998
Cut-off grades for different decision making situasions

o

N

Ore reserves and mineral resources at the end of the year 1989-97.

Production 1989-1997.

Nikkel og Qlivin A/S

Base MzTaLs
BusINESS AREA



x=1725
¥=2250
Z=-100

X=1500

X=1250

X=1125
Y=2250
Z==100

¥Y=2500
Y=2750
Y=3000

X=1725

AW\ "

|y

- aw

£/
4

Y=3050
Z=-100

X=1800

X=1250

X=1125
Y=3050
Z=-100

Db sD s

P 08B RB EX GBS CS

Outokumpu
Nikkel og 0Olivin

1: 2800

z=—400




Appendix 1

OUTOKUMPU RESERVE/RESOURCE REPORTING at 31.12.1997

ORE RESERVES

INVENTORY NAME:

COUNTRY:

COMPANY:
OK'S SHARE:
STATUS:
DATE:

PREPARED BY:

DATA GIVEN BY:

ORE RESERVES

PROVEN TONNES
PROVEN Cu%
PROVEN Ni%
PROVEN Zn%
PROVEN Pb%
PROVEN S%
PROVEN Au g/t
PROVEN Aggit

PROBABLE TONNES
PROBABLE Cu%
PROBABLE Ni%
PROBABLE Zn%
PROBABLE Pb%
PROBABLE S%
PROBABLE Au gt
PROBABLE Ag g/t

TONNES
Cu%
Ni%
Zn%
Pb%
S%
Au g/t
Ag glt

TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL
TOTAL

NOTE!

Nikkel og Olivin AS
Norway
Nikkel og Olivin AS
70%
In operation
08.01.98
L.Storhaug/M.Ekberg

M.Ekberg/V.Henriksen

743100
0,10
0,55

834000
0,10
0,53

1577100
0,10
0,54

* Ore Reserve data at 31st December 1997

* The reported Mineral Resources are additional
to the Ore Reserves

* Total tonnes in JV project

METAL TONNES
743
4087

METAL TONNES
834
4420

METAL TONNES
1577
85186



Appendix 2

OUTOKUMPU RESERVE/RESOURCE REPORTING at 31.12.1997
| MINERAL RESOURCES

INVENTORY NAME:  Nikket og Olivin AS

COUNTRY: ~ Norway - — =
' COMPANY: Nikkel og Olivin AS

OK'S SHARE: ] 70% )

STATUS: In operation

DATE: 08.01.98

PREPARED BY: L.Storhaug/M.Ekberg

DATA GIVEN BY: M.Ekberg/V.Henriksen

'MINERAL RESOURGES I

|MEASURED
'MEASURED
MEASURED

TONNES
Cu%
Ni%

268100
0,10
0,51

METAL TONNES
268
1367

MEASURED

Zn%

MEASURED

Pb%

MEASURED

5%

'MEASURED
MEASURED

INDICATED TONNES

Mo% )

Au git

126000

METAL TONNES

'INDICATED

Cu%

0,10

INDICATED

'INDICATED

Ni%

0,52

126

655

Z nT’/ (-

INDICATED

Pb%

INDICATED

S%

[NDICATED
INDICATED

MOB/O_

Au git

INFERRED TONNES

INFERRED

Cu%

202300

METAL TONNES

0,10

INFERRED

Ni%

0,50

INFERRED

n%

INFERRED

Pb%

INFERRED

S%

INFERRED

Mo %

207

INCIFE

INFERRED

Au git

TOTAL TONNES

TOTAL Cu%
TOTAL Ni%

596400

0,10

METAL TONNES

0,51

TOTAL Zn%

TOTAL Pb%

‘TOTAL S%

TOTAL Mo%

596

3042

TOTAL Au gft

NOTE!

* Mineral Resource data at 31.12.1997

* Total tonnes in JV project




Nikke! og Qfivin AS L1 Ekbergl Storhaug

Mineral resources and ore reserves 31 December 1997 26-jan-08

Measured mineral resources 31.12.1997, cut-off 0.45%, Ni, density 3,39

Grade (% N1) Tonnage
Ostmalmen
Kronpillar 0.48 125000 Not allowed mingd by authorities
tlefanimalmen 0,93 42000
24h-mngang 245 6000
Vestmalmen
Syidmalmen 0,53 876300 220000t dnfiing in the ore subtracte
P1llar around the ramp .54 143100  Excluded from ure reserves, mineable af the end of operanhons
Dinosaurmalmen 0,93 126700 30 000 t driftimg in the ore subtracted
Nordmalmen 0,47 62600 15 000t drifting n the ore subincied
Subiolal 0,83 1331900

Indicated mineral resources 31.12.1997, cut-oft' 0.45%% Ny, denany 339

Grade (TaN1) Tonnaze

Ga:malmen

Phypmalmen (.52 $0000
Vestmalmen

Nordmalmen 0,57 815600 15000t dnfung in the are subtracted

Owvre mineralisering 0,53 36000

Sydmalmen 0,38 267600 20000t drifting in the ove subtracted
Subtotal 0,57 12009200

Inferred mineta! resources 31121996, cut-ofT 0 435 % Ny, denmty 339

Grade (YaNi) Tonnace
Osrmalmen
Svdost daghrudd (0,49 134000
Vesimalmen
Syidmalmen 0,53 48300
Suhtotal 0,50 202300
Grand total mineral resources 0.57 2793400

Ore reserves are derived from measured and indicated mineral resourees using mine recovery 70 %5 or 85% and adding dilution 19 or 20 %,

Proven ore reserves 31121997, cui-ot 0,42 24N, derved from measured muneral rasources

. Grade (%51} Tonnaze2 Ming recovery Dilutiaf Dilution erade {1uNi}
Ostmalmen
lewels 300260 0435 25000 aceording 1o the nroducnon plan
Elefantmalmen 0,79 33200 Ty 2% 0.ns
2dfh-inngang 1,50 8000 acearding to the production plan

Vesimalmen

0,49 674900 T 14¥ 0,15
[ moss 0,75 129240 &8 Fs 0.0
Nordmal a4 43800 70 104 0,13
Suhtotal 053 743100

Probable ore reserves 312 1997 -0t 0 23 40N, derived from indicatsd minezal resgueses

Grade (YeN1) Tonnaze Mipe recovery  Dilution  Dhiuton grade (*aN1)
Vestmalmen
Nordmalmen 053 628000 TO4; 11 Q.15
Svdmatmen 0,84 206000 0% €1 559 01s
Subtotal 0583 834000
Grand totnl are reserves 0,54 1577100

Keph VH, KB, ME, HT, FB, HL, TS, 88K, MF, LS Mres_1297.\WK4



Q outokumpu

L.Storhaug

Codes for mineral resource estimation with cut-off 0.45, Nikkel og Olivin AS

Vestmalmen

Sydmalmen x=1250 - x=1525, profile distance 12.5 m

above z=140
120 - 140
100 - 120
80-100
60 - 80
40 - 60
20-40
0-20
for profiles x=1437.5 - x=1402.5
below z=40

Nordmalmen main lense x=1530-1700, profile distance 25 m

above z=100
80 -100
60 - 80
40 - 60
20-40
0-20
-20-0
-40 - -20

Dinosaurmalmen x=1137.5 - 1237.3, protile distance 12.5 m

above z=140
120 - 140
100 -120
80 - 100

Other categories

mined arcas

abandoned areas

pillar around the ramp
mineralisation, no value

Nikkel og Olivin A/S

8540 Ballangen Noraay

Tel -7 763 29809 Fax + 47 788 72177

indicated
measured
measured
measured
measured
indicated
indicated
indicated

inferred

measured
measured
indicated
indicated
indicated
indicated
indicated
indicated

measured
measured
measured
measured

Code

| S5 TS ST (N T CN ) (NS T (NS I SO I AN |
0 -1 O W s L

1~
O

) Ll Lo o o
Ja LI o —

i L L
oo ~1 & Ln

L n Lh Ln
[ O U R O

99
98
97
96

Base MeTaLs
BUSINESS AREA



Afpendx)( 5.1

Syd o<t ~or daﬁbnfdﬁ(

.‘]N SITU ORE RESERVE ESTIMATION &3.8.1934

polvgons: s_m_nil_45 sydost
profile @ Y=2200 - 3000
codefis) : 1

profile intersection Tl area density projection tons
lengi e range
Y2300 B84, 25 0. 25 326 2. 390 T 30180
Y=23&5 47. 03 0. 44 475 3. 200 S50 HOEEE
Y=29%0 16, €0 0. E3 = S 3390 oS, 0 18L8&1
¥=2373 a3 10 0. 96 &5 Ge 3 29,1 SETE1
Y=3000 G, Gl 0, 51 7 3. 330 e, ecsSl
total 181,10 0, 49 165% Z. S0 125. 0 1 S4E 3%

[ ’



APPENDI X 5.2

KROMPILLACL DAGBRITT

IV STIU CRE RESERVE ESTIVRTION 6.1.1997

polygrs: s mni 45 donad
mrofile @ Y=2600 - 2775

axe(s) : 03
mofile irtersection ri ars2 GEEly pojectdm tas

laoth n2 rae 8
Y=2600 18.50 0.45 0.00 181 3.3 25.0 15328
Y=0525 0.00 0.47 173 3.3 25.0 14539 |
Y=2650 36.95 0.47 0.00 27 3.30 25.0 192s /
¥=2675 7.50 0.47 0.00 218 3.3%0 25.0 1897
Y=2700 33.60 0.45 0.00 205 3.30 25.0 173
Y=0725 0.00 59 0.000 25.0 0
Y=2750 &4.01 0.51 0.00 208 3.3 25.0 17558 SO
Y=2775 13.05 0.56 0.00 216 3.3%0 25.0 132 )
toral 178.61 0.48 0.00 1486 3.2%61  200.0 120951



APPENDIX E2
E?jT)HQ&QMeM

N SITU DRE RESERVE ESTIMATION G.11,19394

polygons: s_m_ni_45 _dyp

profile : ¥Y=271&2 - 27&2

code(s) 1

profile intersection ni area density projecticon tons
lencth me range

Y=271& &z. 35 0. 52 ol6 3. 330 15. 3 SEe81

Y=2722 E0.ED 0. &3 a7l 3. 30 18. 6 1724€

N=27E5T Cr. QO 0 Q. OO0 Q, 0 )

Y=g750 29. 50 0. 353 =87 3..390 1. 3 18808

Y=27& 44,15 0, &5 o34 o 230 e o 5185

total s, &k .94 1EET bR 08 £2. 8 84221

-

hoved Lonce



N SITU ORE RESERVE ESTIMATION

polygons: s_n_ni_4S_dyp
profile : ¥Y=271g - 27&z
coded{s) : 1+=+3

profile intersection ni
length

Y=&71¢2 E2. 95 Q.5

Y=2723 £5. 33 O 46

Y=2727 Q. G0

Y=2750 40, BF G, S0

Y768 2. 40 O, Sh

tobta EIE. 15 £ B2

4.11. 13994

srea
me
Sl&
20
Ci
<14
ezl

10

density projection
range
e 390 15. 3
3. 246 1&. 8
0. 000 .0
G- &30 16.3
3. 490 12,5
3. 3537% LB

s

tons

cZEEB 1
21908

Cr
17276
24776

100E42



D‘ypmalmcn

Sy BT ORE GESERVE EIZTIMAT (OM . 1101325

13 ares density projection tons
ey range
0. 5E& ole S D 15, & ces8l
0. 45 S0 L& B 21908
) Cy. O} )
0. S 214 L& S t7e7e
. 53 T b o 25185
zotal L&, . 52 L7e L. 2942 S L5

ht:u‘( A.J\ (,\ el Qj

[ .
@lf&SfMlHCJLr
e
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APPENDI/X Z4

9.1.18%

arsr  dsity pojectim tas

(112 jrzgec]

0.00 248 3.3%0 125 10506

0 000 0.0 0
0.00 411 3.3 125 1M0
0.00 185 3.3 2.5 6978
0.0 1% 3320 9.8 5058
0.00 158 3.3%0 7.5 4028
0.00 251 3.3%0 9.0 TEA3
0.00 18 3.3 na3 03
0.0 5%  3.3%0 2.5 2357
0.00 120 3.3% 125 5106
0.00 75 3.3 12.5 3181
0.0 1824 3.3%00 112,55 6%01



N SITU GE RESERE ESTIVEIEN 9.1.1%%6

nlygas: s md 1 res

rofile @ Y=2462
k(s 24
e/ inters. i ama &eity poetim tas
rrfz rare
mes/3 #A.10 1.28 1 3.30 12.5 4686
mes/4 35.60 0.73 137 3.3%0 2.5 5820
Al 69.70 0.98 248 3.3%0 106506



IN STIU CRE FESERVE ESTIVEITEN 9.1.19%

OlygTs: smri 1 nes
aofile @ Y=2475

xEels) 24
TEHE/Tun irtews, ni am daslty woexim tas
lereth n2 bez go

wes/2 53.70 0.97 83 3.3%0 12.5 3531
mes/4 14.00 0.57 B 3.3 12.5 1818
res/5 26.45 0.5 55 3.3%0 12.5 2324
nes/é 53.45 1.07 1¢ 3.3 2.5 5057
mes/7 17.00 1.18 3z 330 125 1646
mes/8 27.35 0.83 76 3.3 12.5 325

Toeal 191.95 0.0 411 33 17401



IN STTU (FF PESERVE ESTIMRTTN 9.1.15%

wlygTs: s MIT, 1 es
acfile : Y=2487

axk(s) : 21
rEmR/rum irters. i
lamth 1144
tes/2  9.60 0.44 41 3.3
mes/3 14.85 0.65 45 3.3%0
resf4 1.5 3.65 7 3.3
mes/5 16.70 1.00 59 3.3
ms/6 2.40 0.92 11 3.3%
Tocal 45,30 0.87 186 3390



IN §TTU OF RESFRVE ESTIVETTN

ygTs: smm 1 nes

aofile : Y=2500
xxEk(s) 2L

mes/2  9.25
mes/3 18.90
es/4 5.40

Ttal 33.55

¢ oo
3 R8s B
B onugdd

=)

9.1.19%

3.3%0
3.390
3.3%0

3.320

\O D WD
o 0o

drsity pojetim tas

17s1
1483



IN STIU (FE FESERVE ESTIVEITY

oolygas: smrd 1 mes
oofile : Y=2507
ark(s) : A

lergrh
mas/l 10.20

mEs/d 16.70

Al 27.00

9.1.19%

e

40 3.3%0
1% 3.3%0
158  3.30



IN STIU CRE RESFRVE ESTIMEITCN

oolygys: s mId 1 s
aofile : Y=2515
are(s) 21

l=th
mesf2 1.0
mes/3 9.50
mas/4  8.40
res/5 17.80

Al 37.60

9.1.19%

i ama dsity poetim tas
pecses

3.46
0.93
2.09
1.07

1.0

Baap P

Y

3.3%0
3.390
3.330
3.3%0

330

OO 00O

35
1406
2628
264

743



4 BEg3a3IN

%

i ams sty @ojekim

1.39
1.45
1.26
0.51
0.88
1.14

1.13

PEERES P

&

3.32%0
3.30
330
3.3%0
3.320
3.3%0

3.3%0

1.3
1.3
.3
n.3
1.3
n.3

tas

474

1740

1373
2451



IN STTU CRE RESERVE ESTIMOTON 9.1.,1996 .

olygos: smrd 1 nEs
acfile : Y=2537
xEe(s) 2

|ae/nm irkers. m amm dsty moetdm tas

(¥ =Te
mEs/2 19.20 1.00 % 3.3 12.5 2357
Tal 19.20 1.00 % 330 2357



IN STIU O REERVE ESTDATTN 9.1.1996

mlygas: S mIh 1 mes
aofile ; Y=20E0

xxel(s) 2L
ae/nm - {ffers, L == dasEty poseio s
: e o292
mes/2 3. 0.3 6 330 125 748
mes/3 0.0 KV, 0.000 2.5 0
ms/a 7.0 0.69 23 3.390 12.5 92
Toeal 38.70 0.62 120 2,484 3741



IN STIU (RE RESERVE ESTIMIITCN 9.1.19%

mlygTs: s MUt 1 mes
mofile @ Y=0562

axe(s) 1 2
leth ol e
mes/2 9.00 1.28 3 3.3% 2.5 1393
mes/3 13.10 0.57 42 3390 12.5 1798
Txal 22,10 0.83 = 3.3%0 3191



IN 5I'TU (R RESFRVE ESTIMETTCN

olyrs: s mrnd 0.45 vest
crofile @ x=1137 - 1237
oxels) . SL4E2453+%4

mrofile irtersectim ri
legth

®=1137 25.40 0.48

%=1170 42,10 0.7

®=1162 102.25 0.65

»=1169 0.90

®=1175 142.25 0.93

%=1181 0.00

#*=1187 183.58 1.07

=119 0.00

=1200 275.05 1.23

#=1206 0.00

x-g_.‘g 31.55 0.80

= 83.00 0.4

=1237 81.75 0.%4

txal Se5.93 0.53

2.1.198
A
e
0.00 108
0.00 1%
0.00  3%8
0
0.00 55
0
0.00 733
0
0.0C 1033
0
0.00 149
0.00 242
0.00 246
0.00 3599

3.320
3.3%0
3.3%0
0.000
3.3%0
0.000
3.3%0
0.000
3.3%0
0.000
3.320
3.390
3.320

3.3300

4584
8284
18877
25214
31062
43785
297

10252
10405

EBSQFPFPEOGSSE
L

innthowmownmono nn
o

S

12.5 156763

AFPENDIX 5.5



I¥ STIU (R RESERVE ESTIVRITTON

olyoas: s mrd 0.45 vest

aofile : x=1137 - 1237

k(s ;51

rofile intersectim i
legth

*=1137 0.00

*=1150 0.00

®=1162 0.00

®x=1169 0.00

*=1175 .00

x=1181 0.00

*=1187 37.05 1.66

x=1192 Q.00

*=1200 30.20 1.91

x=1206 0.00

xﬁ 0.00

H= 0.00

*=1237 0.00

ve v=13 67.25 1.79

2.1.198
area  dEsity projection tas
e e
0 0.000 0.0 0
Q 0.000 0.0 0
0 0.000 0.0 0
0 0.000 0.0 0
0 0.0C0 0.0 0
0 0.000 0.0 0
0.00 79 3.3%0 2.5 3369
0 0.000 0.0 0
0.00 g7 3.3%0 12.5 3683
0 0.000 0.0 0
0 0.0c0 0.0 0
0 0.000 0.0 0
0 0.000 0.0 Q
0.00 156 3.3900 25.0 7052



IN STTU (RE FESFRVE ESTIVRITN

mlygrs: smmi 0,45 vest
wofile : x=1137 - 1237

zxkls -2

moille Irrersecticn i
legth

®=1137 Q.00

%=1150 0.00

x=11&2 0.00

=119 0.00

w=1175 22,60 0.89

%=1181 0.0C

®=1187 45.40 1.63

*=1192 0.00

*=12C0 93.25 1.49

¥=1206 0.00

xﬁ 0.00

= 0.00

%=1237 C.00

tctal 161.25 1.45

2.1.19%8

0.00

0.00

0.00

0.00

:
E
g
§
:

C}OOO%

E

8]
m
OO0 WO OoOOoO\Ww

B

1

3.3%0
0.000
3.3%0
0.000
3.390
0.000
0.000
0.000
0.000

3.3500

2

copolboboRoooo
laRelslialiNsRiNeBUNoN el el e

<
n
‘%‘

N
o Rallelle] o DSODOO



IN SITU RE RESERVE ESTIVRTTON 2.1.198

mlygrs: smni 0.45 vest
rrofile : x=1137 - 1237

axels) 3
ocfile irtersedtion ni e dEsEity pojetion tas
lagth 2 Yerge

®=1137 0.00 0 0.000 0.0 0
%=1150 6.20 0.46 0.00 17 3.3%0 12.5 T
x=1162 80.25 0.61 0.00 245  3.3%0 12.5 103%
*=1169 0.00 0 0.000 0.0 0
*=1175 99.05 0.68 0.00 411 3.3 12.5 17428
x=1181 0.00 0 0.000 0.0 C
x=1187 52.43 0.89 0.00 327  3.3%0 2.5 138711
*x=1192 0.00 0 0.000 0.0 0
*=1200 108.70 1.14 0.00 400 3.3 2.5 1693
*=1206 0.00 0 0.000 0.0 0
x% 5.20 0.48 0.00 24 3.3 12.5 1015
*= 47.60 0.62 0.00 % 3.3%0 12.5 4085
*%=1237 0.00 0 0.000 0.0 0
total 392.43 0.83 0.00 1521 3.3%00 §7.5 64440



IV STIU (RE RESFRVE ESTIMRTTCON

mlygas: g mni 0.45 vest
mofile @ %1137 - 1237

gokls) : 54

pofile irrersection ni
legth

*%=1137 25.40 0.68

*=1150 35.90 0.69

x=1162 2.00 0.71

%=11£9 0.00

*=1175 20.€0 1.77

*=1181 0.00

*=1187 48.70 0.85

=119 0.00

*=1200 42,50 0.88

#=1206 0.00

xgﬁ 26.35 0.82

X= 35.40 0.66

#=1237 81.75 0.54

total 339.00 0.80

2.1.198

0.0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.C0

0.00

area CGgEity pojedtim tas

3.320
3.3%0
3.320
0.000
3.3
0.000
3.3%0
0.000
3.3%C
0.000
3.3%0
3.3%0
3.3%0

3.3900

mhinbinbmobwbininblg

K EBRBoBobobBoBEE

in



IN SITU RE REFRVE ESTIMITTON

olygrs: s mni 0.45 vest

oofile @ x=1137
ki) @ -~141454

raefium irters.

lergth
vest /1 18.20
wt/3  0.00
vestf4  7.20

Tral 25.40

ni

0.72

0.62

0.68

2.1.1998

3.3%0

3.3%

Mm%
(ARG RN ]



IV STTU (FE FESERVE ESTIVRTTON

mlygas: smni 0.45 vest

rofile : x=11%0
coce(s) @ 1483+

rawe/mm irters.

lagth
westfl 35.50
wst/3 6.20

Txal 42,10

2.1.1958

ni  a= dasty postiol tas
g

Q.69
0.46

0.67

e
178
17

156

3.3%0
3.3%0

3.3%0

12,
12.

5
5

7Sa3
T2

8284



IN STV OFF ESERVE ESTRVRITCON 2.1.19%

oolyors: s mni 0.45 vest
mofile ; x=1162
ace(s) : -l+1453+HA

rae/mm irters. ni aen daslty pojetio tas
lepth 117 raee
w1 0.00 3 0.000 12.5 0
west /3 23.%0 0.59 76 3.390 12.5 3208
vestfd4 1,80 0.72 27 3.3 12.5 1157
vt /5 20,20 0.7 26 3.3°0 12.5 5336
et fe 56.75 Q.82 163 3.390 .5 7176
Total 102.25 0.65 401 3.364 16877



IN 8TTU (RE FESRRVE ESTIVRITON 2.1.198

mlygrs: s mni 0.45 vest
nofile  x=1175
aels) : D+E3+4

rae/nm  irters. ni ama dasity mojectim tas
lergth 2 Yare

vest/1 20.40 1.77 125 3.390 12.5 5296

vest /3 22,60 0.89 58 3.3%C 2.5 2490

wsrfe 99.05 0.68 211 3.3%0 2.5 17428

Toral 142.25 0.93 555 3.3%0 25214



I STIU (RE RESFRVE ESTIVRTTON 2.1.1597

mlygrs: s mni 0.45 vest
pofile @ x=1187
axe(s) @ SL+E2+53+%4

rae/m  inrers, n ares d@sity pojection tas
legth e TearE
wst/2 5.10 1.03 15 3.610 12.5 671
west/3 8.30 0.73 59 3.3%0 12.5 2513
vest/5 10.65 1.42 71 3.5610 1z2.5 3216
estf6 4.65 1.88 3 3.840 12.5 1605
wst /7 4.83 0.68 136 3.3 12.5 5747
west /9 32,70 0.%4 15 3.610 2.5 g784
Tetal 66.23 0.99 509 3.541 22536



IN SITU (FF, ESRVE ESTIMRTICN 4.2.1998

polyars: s mni 0.45 vest
pofile @ x=1200
axe(s) @ Sl+52453+54

reme/nm - irters, i area desity pojetim tas
lergth i rae
vest/2 16.30 0.5 12 3.3%0 12.5 £459
vest/3 19.30 1.4 18 3.3% 12.5 4388
wt/s  7.30 0.45 21 3.2%0 12.5 07
vest/6 27.10 0.58 114 3.3%0 2.5 4820
vest/7 21.10 2.38 77 3.3% 2.5 3259
vest/8 93.25 149 289 3.3% 12.5 1412
vet/9 30.20 1.91 87 3.3%0 12.5 3683
vest/10 60.50 0.99 209 3.3% 12.5 8857
Texal 275.05 1.23 1033 3.3 43785



IN STIU (RE RESFRVE ESTIMETTON 4.2.1598

mlygys: smnd 0.45 vest

pofile @ x=1212
axke(s) : 53+54
reame/rum irters. n  area dagity mojetio tos
lagth ne rarce
vest/2 26.35 0.2 125  3.3%0 12.5 282
w3 5.20 0.48 24 3.350 2.5 1015
Toal 31.55 0.60 14% 3.390 6257



IN STTU (FE FESFRVE ESTIVETICN

mlygrs: s mnd 0.45 vest

oofile : x=1225
arels) : 53+

rave/num Iters.

lerrch
vest/2 14.85
wst/4 5.00
vest/5 35.90

Ttal 55.75

6.1.1997

i aes daEly @oetim tas

0.7
0.c4
C.e4

0.67

e
78
3l

100

210

3.320
3.350
3.3%0

3.3%0

SEed
ron

332
1227
4257

8906



IN STTU (RE RESFRVE, ESTIVETTON 2.1.198

rolygrs: s mnid 0.45 vest

oofile : x=1237
arel{s) : >4
rae/um  irters. rn area GELy pojedtion tas
lergth e are
vest/2 39.75 0.% 145 3.320 12.5 £195
e /4 42,00 0.52 99 3.3%0 2.5 4207
Tocal 81.75 0.%4 246 3.3%0 10405



AFPENDIN D.¢

wa v ——
) i FL.
dan 2L ——

|

ESTEIVRTION 33105
polyare: s mrd 0.45 s

pofile : x=1250 - 1537

(Ru s = PRy SR SR OV e e the SRS SRS =)

pofile intersaction

i

ass  deity puecim s

lecth w2 =Ie
==1250 1833 0.5 .00 455 3.3%0 ».sy =T
220 16515 0.57 0.00 812 3.3%0 2.5 34421
=175 22,45 0.6l 0.00 50 3.3%0 2.5 39151
¥=12E7 316.36 0.5% 0.0 112  3.3%0 2.5 50E05
#¥=1300 349.0q 0.53 0.00 204 3.350 2.5 M1
=1=12 2218 0.5 0.00 23=2 3.290 73 57314
=105 610.89 0.57 2,00 3&05 3.3%0 2.5 18T
=1537 810.63 0.55 .00 2293 3.3%0 2.5 224823
*=1350 £586.43 0.56 0.00 6055 31.39G 2.5 257833
= BE5.65 0.5 0.00 5832 3.3%0 2.5 247124
=1 5%.50 0.52 <000 4382 3.3%0 12,5 185588
=181 28615 0.47 0.00 16=2 3.380 2.5 70024
=100 EA.57 0.50 0.00 3743 3572 2.5 153279
=1412 481,35 0.50 0.00 3019 3.3%0 2.5 12747
¥=1425 522,50 0.23 .00 3847 3.3%0 12,5 163003
¥=1437 257.15 0.82 0.00 35 3.3%0 2.5 153608
»=1450 505,40 0.5l 0.00 3320 3.3%0 2.5 140581
=l4ed L5558 0.5 .00 11 3.3%0 12,5 144529
©=1475 225 .63 0.55 0.00 100 3.3%0 2.5 67820
1Z1.05 0.2 0.00 1296 3.3%0 12,5 &&32El
1£0.70 0.5 0.00 8a5 3.377 12,5 36525
Z5.58 0.4% .00 I7®e 3220 25 TR
=210 0.5 G.00 185 3250 Za EF
205.25 0.5 .00 1M7 3.3 2.5 72773

:
:
=
i,’ 1
-}
&
2
3

3,388

3

2681222

I



IN STTJ (FE RESERVE ESTIVETTCN

mhars: smni 0.45 vest

ofile -

aciiie irfergetim

*#=1250
=122
*=1275
w=1287
*=1300
x=1312
®*=1325
*=1337
¥=135C
=132
xi’/‘S
e,
%*=1400
®(=1412
¥=1425
#=1437
H=1450
X=1422
*=1475
w=1457
#=1500
®=1512
w=1205
=1537

coral

X=1250 - 1537
TR(S) 1 423424405426+ 27428+29

legth
165.15
232.45
269.51
269.44
200.30
194,35
278.75
326.20
469.20
160.35

87.00
358.57
103.57
130.75
¥3T5
236.65
289.93
124.%4

41 .66

79.20

67.10

79.40

AEEL 2

91

0.53
Q.57
0.61
0.6C
0.%2
0.53
0.63
0.%

3.1.15:8
[Si==)
ne
0.00 455
0.00 812
0.0 %0
0.00 S8
0.00 1580
0.00 2077
0.0c 1818
0.0 2173
0.00 2913
0.00 349
0.00 1813
0.00 514
0.00 2842
0.00 T3
0.00 1200
0.00 3011
0.00 158
0.00 2349
0.00 T4
0.0c =1
0.00 210
0.00 440
0.0 €19
0.00 918
0.00 35097

sty rojection tas

3.320
3.3%0
3.3%0
3.320
3.3%0
3.3%0
3.320
3.3%0
3.320
3.3%0
3.3%0
3.3%0
3.357
3.3%0
3.3%0
3.3%0
3.3%0
3.330
3.3%0
3.3%0
3.33%
3.3%0
3.3%0
3.3%0

3.32378

:

1277
3421
3914
21723
56620
51056

92062
123422
150405

21782

30649
20843
127587
83016

32810
22062

gisl
18645
28761
385

CEBNEBEEBEEBEEE BN uBEBRE
mininhnbbibbnbbbbbbhwnnoowm

b
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o

1432578



IN STIU O FESERVE ESTIVRITCN 3.1.19%8

olygrs: smni 0.45 vest
oofile @ %=1250 - 1537

xe(s) 2
crofile irtersection ni area  Ggsity pojectim tas
lergych % rargE

*=1250 0.C0 0 0.0 0.0 0
®=1262 26.%0 0.55 0.C0 %6 32.3%0 .5 7054
®=1275 0.00 0 0.000 0.0 0
*=1287 0.00 ¢ 0.000 0.0 0
x=1300 0.00 0 0.000 0.0 0
®=1312 0.00 0 0.000 0.0 0
#=1325 24.25 0.45 0.00 59 3.3%C 125 2506
x%=1337 0.00 0 0.000 0.0 0
*=1350 29.75 0.50 0.C0 276 3.3%0 2.5 11880
®=1362 0.00 0 0.0C0 0.0 0
pre 0.C0 ¢ 0.000 0.0 0
b f 0.00 0 0.000 0.0 Q
*=1400 65.80 0.47 0.00 215  3.390 2.5 9105
®=1412 14.46 0.45 0.00 66 3.3%0 12.5 2804
®=1425 0.00 0 0.00C 0.0 0
X=1437 0.C0 0 0.00C 0.0 0
#=1450 0.00 0 0.000 0.0 0
X=1452 24.90 0.45 0.00 2¢ 3.3%0 2.5 8653
#=1475 0.C0 0 0.000 0.0 0
#=1487 0.00 ¢ 0.000 0.0 0
*=1500 0.00 ¢ 0.000 0.0 0
®=1512 0.00 0 0.C00 0.0 0
x=1525 0.00 0 0.000 0.0 0
*x=1537 0.00 0 0.0 0.0 0
txal 186.66 0.48 0.00 986 3.3900 7.0 41783



N STIU OF RESERVE ESTIVATTON

calygrs: s mni 0.45 vest
mofile @ x=1250 - 1537

axels) 23
mofile irterssction i
lagth
X=1250 13.75 0.55
x=1262 23.20 0.52
x=1275 35.20 0.45
»=1287 26.51 0.51
%=1300 937 0.45
*x=1312 40.65 0.33
x=1325 .00
#=1337 77.80 0.51
2=1350 61.05 0.55
=362 0.00
x—i;/‘f; 5.2%0 0.20
® 37.80 0.45
®=1400 121.37 0.45
¥=1412 44 (01 0.43
X=1425 29.40 0.45
x=1437 104.20 0.48
X=1450 65.15 0.45
X=1462 65.36 Q.20
#=1475 45,64 0.%6
#=1487 25.45 0.48
#=1500 26.50 0.63
x=1512 37.80 0.51
*=1525 18.15 Q.61
#=1537 41.40 0.48
total 1041.04 0.50

3.1.158
aes  dEsity mojectian tas
we g ]

0.00 55 3.3%0 2.5 2342
0.00 154 3.3%0 12.5 6246
0.00 175 3.3%0 10.0 5943
0.0C 137 3.3%0 12.5 5809
0.00 457 3.3%0 6.0 2913
0.00 3¢ 3.320 7.3 814
0 0.000 0.0 0

0.00 33 3.3%0 12.5 13685
0.00 370 3.3%0 2.5 15574
0 0.000 0.0 0

0.00 70 3.3%0 2.5 2974
0.00 264 3.3%0 2.5 11178
0.00 868 3.3%0 12.5 320269
0.00 254 3.3%0 12.5 10771
€.00 431 3.320 12.5 18263
0.00 755 3.3%C 12.5 32410
0.00 383 3.3%0 12.5 16228
0.00 404 3.3%0 2.5 17130
0.00 345 3.3%0 12.5 14501
0.00 243 3.320 2.5 10286
0.00 153 3.315 12.5 6323
0.0C 3 3.3%0 12.5 5445
0.00 23 3.350 2.5 a2
0.00 236 3.3%0 2.5 9990
0.00 653 3.3882 260.8 271057



IN STTU (RE FESERVE ESTTIVRTTION

mlycs: s mri 0.45 vest
nofile : x=1250 - 1537

axk(g 24
mrfile intersection i
lagh
¥=1250 40.7% 0.59
H=1282 110.65 0.57
X=127% 122.70 0.63
X=1287 155.15 Q.65
x=13C0 €5.35 0.55
*=1312 105.9% 0.%4
x=1325 126.35 0.61
*X=1337 106.50 0.5%
=130 33.80 0.%2
= 176.00 0.51
Fol 75 25.60 0.55
pe. 0.00
¥=1400 63.80 0.49
x=1412 C.00
*x=1425 75.60 0.53
¥=1437 93.%0 0.51
®=1450 72.30 0.4
xX=1452 SR2.77 0.4
*=1475 79.30 0.55
¥=1487 16.20 0.51
*x=1500 8.00 0.60
x=1512 41.40 0.53
®=1525 35.50 0.53
x=1937 25,20 0.=0
oAl 1571.37 0.55

3.1.19%8

aren  dasity pojetim tas

e

.00 187
0.0 472
0.00 =8
0.00 558
0.0 &b
0.0 TH
0.00 709
0.00  7G7
0.0 603
0.00 1184
0.00 276
0

0.00 551
0

0.00 &2
0.0 96
0.cc 5710
0.00 483
0.00 283
0.00 159
0.0C 53
0.00 217
.00 21
0.0 230
0.00 11059

3.3%0
3.3
3.320
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
0.000
3.273
0.0C0
3.3%0
3.390
3.3%0
3.3%0
3.3%0
3.3%0
3.3%
3.320
3.330
3.3%0

3.3840

7]

30033

2438
9201
11466
9740

SEEEBEEEEEoNoBEEEEaBEEEE]

mhmnbhhnninninbhhobobbnwowuivn

269.8 453679



IN 50U OF BESFRE ESTIVRTTON

olygas: smni 0.45 vest
mrofile « x=1250 - 1537

axke(s) : 25
rrofile irtersection

*=1250 £5.00
w=1262 480
=127 74.55
»=1287 £69.45
#=1300 188.70
#=1312
¥=1325
®=1337
w=1350
®=132
=

e, Y
*=14C0
®=1412
®=1425
%=1437
#=1450
®=1452
=147
w=1487
#=1500
#=1512
w=1525
®=1537

POOOODOOOODO00000000
GHESROBANSBERARABREA2E F

BEl3zokkiooNaNRERES
hd
,&;

N bhooootaBoRREBEAERE
o
o

S

tctal 0.55

S el
8 88

o

212

20
2339
=2
452
48
3%0
417
a4

1093

3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.330
3.3%0
3.3
3.3%0
3.3%0
3.3%0
3.3%0
3.3
3.3%0
3.390
3.350
3.3%0
3.320
3.3%0
3.3%0
0.000
0.020
3.3%0
3.3%0

2.3500

mmoowmmmbmwssmmwppggppssﬁ
Lhinoobhbhbhnnbhihbhhhvwvowuwmroun

arma sl pojection tas

[09]
£ ¥

10131
10664
19171
15928
15518
17455
18927
46310
973
6158
42560
9277
1550
24559
21810
14501
6219
5037
0

0
£181
17095

330076



IN STIU (RE RESERVE, ESTIMRITOY

mwlars: smni 0.45 vest
acfile : x=1250 - 1537
axels) @ 26

oofile inferseccion i
leprh

#*=1250 0.0C

®=1282 0.00

%=1275 0.00

*=1237 18.20 0.45

*=1300 1.65 0.70

®=1312 8.70 0.62

¥=1325 6.15 G.68

X=1337 35.50 0.61

®=13%0 139.80 0.5

®=1362 £2.80 0.6e3

xis 45,50 0.50

e ] 5.15 0.45

*=1400 10.40 0.46

x=1412 21.10 0.48

®=1425 25.75 0.%9

2#=1437 18.80 0.53

®=1450 2.70 0.4

®=1452 39.10 0.55

*=1475 Q.00

¥%=1487 0.00

*®=1500 0.00

¥=1512 0.00

= 0.00 0.48

*=1537 0.00 0.52

total 40270 0.57

3.1.19%8
ares
58
0
0
0
0.00 33
0.00 25
0.0c0 212
0.00 381
0.00 330
0.00 1044
0.0 &3
0.0 &7
0.00 30
0.00 203
0.00 184
0.00 130
0.CO 428
0.00 248
0.00 281
0
0
0
0
39
=0
0.c0 =298

desity projection s

0.0C0
0.000
0.0C0
3.3%0
3.320
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.390
3.3%C
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
0.000
0.000
0.000
0.000
3.350
3.3%0

3.3200

:

1506
1054
521
15279
24T
44240
35280
27853

Tig7
5526
18137
10514

1658
2129

BRloococoBEBERBREBEEEEL s BBooo
oo oOoOlUmuuUuIuUTounemyumw oo oo

207.3 220528



IN STIU (RS FESFRVE ESTIVRTION 2.1.1928

mlygrs: smni 0.45 vest
mfile @ x=1250 - 1537

axkels) : 27
oofile irrereection ri ama E|Esty moetim tas
leroth 02 rare

®=1250 0.00 0  0.000 0.0 0
=106 0.00 g 0.000 0.0 0
*=1075 0.00 0 0.000 0.0 0
X=1287 0.0C 0 0.000 0.0 0
2=1300 0.00 0 0.000 0.0 Q
*=1312 0.00 0.66 23 3.3%0 73 570
*=1325 S.80 0.57 0.00 101 3.3%0 12.5 4274
¥=1337 15.05 0.49 0.00 196 3.390 12.5 8300
*=1350 0.00 0.56 173 3.3%0 2.5 7331
x=1362 39.55 0.64 0.00 440 3.3%0 2.5 18663
X—’ﬁ 2.7 0.66 0.C0 560 3.3%0 12.5 23732
3 13.05 0.%4 0.00 75 3.3%0 12.5 3153
x=1400 0.00 0 0.000 0.0 0
x=1412 0.00 0 0.000 0.0 0
x=1425 0.00 ¥ 0.0C0 0.0 0
¥=1437 0.00 0 0.00C 0.0 0
¥=1450 0.C0 0 0.000 0.0 0
K=1482 0.C0 0 0.000 0.0 0
®=1475 0.C0 0 0.000 0.0 0
x=1487 0.00 0 0.000 0.0 0
%=1500 0.00 0 0.000 0.0 0
%1512 0.0C 0 0.000 0.0 0
*#=1525 0.00 0 0.0C0 0.0 0
#=1537 0.00 0 0.000 0.0 0
wotal 120.20 G.el 0.00 1569 3.3%0 8.3 66063



IN STIU (F= FESFRVE ESTIMATTON 3.2.19%8

polyoos: s mri 0,45 vest

mofile : #=1250 - 1537

axe(s) : 28
ofile irterssctim ni area  dasEity poection tas
legth 2 rare

¥=1250 0.00 0 0.000 0.0 0
¥=1262 0.00 0 0.000 0.0 0
*=1275 0.00 0 0.0C0 0.0 o
®=1287 .00 0 0.00C 0.0 0
#=1300 0.00 0 0.0C0 0.0 0
¥=1312 0.CC o 0.000 0.0 o
#=1325 0.00 o 0.000 0.0 0
¥=1337 0.00 0 0.000 0.0 o}
®=1320 0.C0 o 0.000 0.0 0
#=13652 0.00 0 0.000 0.0 0
pe T a) 0.00 0.65 22 3.3%0 2.5 1036
e 0.00 0 Q.0CC 0.0 0
%=1400 0.00 0 0.000 0.0 0
*=1412 0.00 0 0.000 0.0 Q
#=1425 0.00 0 0.0C0 0.0 0
#=1437 0.00 0 0.000 0.0 0
%=1450 0.00 0 0.000 0.0 0
X=1452 0.C0 0 0.00 0.0 Q
*=1475 0.00 0 0.0 0.0 0
=147 G.00 0 0.000 0.0 Q
#=1500 €.00 0 0.000 0.0 0
*=1512 g.Qo C G.0C0 0.0 0
#*=1505 £.00 0] 0.000 0.0 0
%=1537 0.C0 0 0.000 0.0 0]
reral 0.00 0.66 0.cc 24 3.3500 12.5 1036



IN STTU GE RESERVE ESTIVETTCN 3.1.198

mlygrs: smni 0.45 vest
mofile  x=1250 - 1537

Tre(s) 29
pmfiln itersectim i ares
legth ne
*=1250 0.00 0
»=1280 0.0 0
x=1275 .00 0
®=1287 0.00 0
#=1300 0.00 0
%=1312 0.20 0
w=1325 0.00 0
¥=1337 0.00 0
*=1350 0.0C 0
*=132 0.00 0
ﬁ 0.00 0
0.00 Q
*=1400 0.00 0
x=1412 0.00 0
¥=1425 0.0C 0
®=1437 19.05 0.%6 0.00 242
¥=1450 6.30 0.51 0.00 244
¥=1462 22.90 0.52 0.00 635
¥=1475 0.00 0
%=1487 0.00 0
%*=1500 0.00 0
w%=1512 0.00 0
*=15825 0.00 0
*x=1537 0.00 0
total 48.25 0.3 0.00 1141

S Ef
i
%g
3

:

C.0C0
0.000
0.600
0.00C
0.000
0.0C0
3.3%0
3.3%0
3.3%0
0.000
0.000
0.0C0
0.000
0.000
0.000

3.3200
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IN SITU CRE FESERVEL ESTIMRITON 3.1.15%8

rolygrs: s mrd 0.45 vest
mofile  x=1250 - 1537

xEe(s) @ 9%
mofile frersectim nm aren
leroth ne
¥=1250 0.00 0
*=1252 0.00 0
X=1275 0.00 0
¥=1287 0.C0 0
#=1300 Q.00 0
#=1312 Q.00 0
#=1325 0.00 0
*=1337 0.00 0
#=1350 25.68 0.5 0.00  1=2
*=1262 0.00 0
xﬂS 39.55 0.47 0.00 257
b2 0.00 0
%=1400 17.80 0.40 0.00 8l
»=1412 0.0C 0
=145 0.00 0
*%=1437 0.0 0.45 aa
#=1420 22.55 0.56 0.0 247
X=1462 0.00 0
¥=1475 5.45 0.63 0.00 131
%=1487 2.00 0.45 0.00 146
b 7.45 0.45 0.00 49
¥=1512 2.80 0.45 0.00 17
¥=155 7.20 0.20 0.00 63
¥=1537 0.00 0
tctal 130.48 0.50 Q.00 1337

g

L' -

0.000
0.000
0.000
0.200
0.000
0.020
0.00C
0.000
3.3%0
0.000
3.3%0
0.000
3.3%0
0.000
0.00C
3.3%0
3.3%0
0.000
3.3%0
3.330
3.3%0
3.3%0
3.3%0
0.000

3.320

ae
0.C 0
0.0 0
0.0 0
0.0 0
0.0 e
0.0 0
0.0 0
0.0 0
12.5 6426
0.0 0
12.5  108G3
0.0 0
12.5 3447
0.0 C
0.0 0
125 1419
2.5 1479
0.0 0
12.5 5568
12.5 6197
12.5 2050
2.5 7456
2.5 2671
0.0 0
1250 5658



IN STIU (RE FEERVE. ESTIMETTAN 3.1.1958

mlyars: smri 0.45 vest
aofile : x=125C - 1537

axels) : &7
mofile irtersection mi arsn darsity projection tas
legth 2 rae

®*=1250 0.00 0 0.00 0.0 0
¥=1262 0.00 0 0.000 0.¢ 0
x=127% 0.00 0 0.000 0.0 a
x=1287 0.00 0 0.000 0.0 0
%=1300 0.00 0 0.00C 0.0 0
®*=1312 0.00 0 0.000 0.0 0
w=1325 0.CC 0 0.0 0.0 0
x=1337 0.00 0 0.000 0.0 0
X=1350 0.00 0 0.000 0.0 0
¥=1362 0.00 0 0.000 0.0 0
xﬂ 0.C0 0 0.0¢ 0.0 0
bc 0.00 0 0.00 0.0 0
*=1400 12.60 0.51 0.0 123 3.3%0 12.5 204
x=1412 27.20 0.49 Q.00 26 3.3%0 2.5 8e26
*=1425 7.20 0.59 Q.00 280 3.3%0 12.5 337
*=1437 14.40 0.47 0.00 16 3.320 12.5 4904
*=1450 39.20 0.50 0.00 225 3.3%0 12.5 5653
¥=1462 85.45 0.%4 0.00 67 3.3%0 12,5 24031
X=1475 47.80 0.5 0.0 397 3.3%0 12.5 1€833
*=1487 36.00 0.0 0.00 307 3.320 2.5 1304
®=15 39.35 0.54 0.0 2¢ 3.3 12.5 9323
®=1512 0.0 0.50 0.00 350 3.3%0 2.5 14832
¥=1525 46.55 0.52 0.0 214 3.3% 12.5 060
%=1537 53.85 0.5 0.00 335 3.53%0 2.5 14159
wotal 453.90 0.%4 0.00 3138 3,300  150.0  182%c



3.1.1988

IV STTJ (RE FESERVE ESTIMRITON

K=1Z

s smrni 0.45 vest
- 1537
: 58

YIS
mofile -

ok

ook (g}

4778788
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IN STTU (FE RESERVE! ESTIVRTICN 3.1.1958

kel @ 9
crofile drrersection ni ares  GEElty mojectim tas
legth 2 Yaroe

1=1250 0.00 ¢ 0.000 0.0 0
x=1262 0.00 0 0.000 0.0 0
*=1275 0.co 0 0.000 0.0 0
X=1287 46.85 0.%6 g.co 207  3.3%0 125 aig2
*=1300 72.60 0.% 0.00 415  3.3%0 1285 175R
*=1312 53.83 0.45 0.00 255 3.3%0 Y 6263
#=1325 395.84 0.53 0.0C 1885  3.3%0 12.5 79858
*®=1337 531.83 0.55 0.00 31z6é  3.320 12.5 132460
2=11450 334.55 0.58 0.00 3021 3.320 12.5 128035
x=1362 320.65 0.53 0.0 2093  3.3%0 2.5 88675
xﬁ 375.00 0.%0 0.00 230z 3.3%0 2.5 9&8
A= 26675 0.47 0.00 1027 3.320 12.5 4330
*=1400 113.00 0.55 0.00 558 3.3%0 2.5 2341
*=1412 320.18 0.49 0.00 2083  3.3%0 2.5 B8R
*¥=]a25 424 .55 0.4 0.00 2567  3.3%0 2.5 108766
®=1437 59.00 0.53 0.00 465  3.3%0 2.5 1%
X=1450 207.00 0.46 0.C0 883 3.390 12.5 3742
#=14a2 118,50 0.53 0.00 4%  3.320 12.5 20852
#=14'75 48.50 0.52 0.0 28 3.3% 125 12809
#=1487 41.40 0.52 g.00c 28  3.3:0 12,5 1148
#=1500 52.40 0.55 0.00 38 3.3%0 12.5 16322
X=1512 93.08 0.49 0.00 g3 3.3%0 12.5 3488
¥=1525 137.85 0.52 0.00 g1 3.3% 12.5 38599
x=1537 72.00 0.58 0.00 463 3.3%0 12.5 18623
toeal 4139.41 0.53 0.00 24552 3,350  257.3 1036102



IN SITU (ORE BESERVEL ESTIVETTON 3.1.1958

mlygrs: smni 0.45 vest
oofile ; ¥x=1250
cxke(g) : -141423424405

me/f1m  Iters. n  aE dslty pojetiom tas
legth 2 rare
vest/2 59.20 0.57 17 3.3%0 12.5 7602
vest/3 25.70 0.60 103 3.3 2.5 438
vest/4 5,80 0.67 33 3.3% 12.5 1392
west/5 3,60 0.57 26 3.3%0 12.5 1105
vest/6  3.00 0.45 S 3.3%0 12.5 IR
vest/7 13.75 0.55 55 3.3%0 12.5 2342
vest /9 11.45 0.58 5 3.3 12.5 2488
west/10 1.80 0.12 14 3.3%0 12.5 504
Txal 124.30 0.57 473 3.3%0 20243



IN 5TTU (FE FESERVE ESTIVRITAN 3.1.158

oolyos: smni 0.45 vest
mofile @ x=1262
axe(s) @ -1+142423424425

rEEfam irers, i aen d&rsity pojetim tas
l=rth 2 rarce
veso/2 1.80 0.0 8 3.320 12.5 375
et /3 26.50 0.55 156 3.3%0 12.5 7034
westfe 23,20 0.59 1= 3.3%0 12.5 £45
wetf5 3.00 0.22 11 3.3%0 1z2.5 a7
west/6 0.00 3 €.000 125 0
et /7 54.05 €.57 250 3.3%0 25 11031
vest/8 42.80 0.58 138 3.3%0 2.5 S
et /9 13.80 0.57 76 3.3%0 125 3203
west /1l 0.0 0.020 12.5 0
Toral 165.15 0.57 817 3.3 4421



IN STTU (RE FESERVE ESTIMRTTON 3.1.198

olygrs: s mni 0.45 vest
rrofile @ x=1275
axie(s) : 1423424425

rene/fun irters. ni ares dEslty oojetim tas
lepth ne YeTe

e/l 74.55 0.67 239 3.3%0 12,5 10131

vest/3 122.70 0.63 A6 3.3%0 2.5 23118

west/4 35.20 0.46 175  3.3%0 10.0 5943

Tetal 232.45 0.6l 960 3.3%0 3914



IN STTU (RE FESERVE, ESTIVETTON 3.1.15%8

mlyars: s mni 0.45 vest
aofile | x=1287
(s ¢ -l+l423424425426450

reme/rum  irters. ni  ares dasity ojection tas
lagh 2 rae
wvest/1 18.20 0.45 38 3.3 2.5 1506
w=t/3  5.46 0.48 47 3.30 12.5 1984
vest/4 41,39 0.58 180  3.3%C 12.5 6798
e /5 26.51 0.51 137 3.3 12.5 5809
w6 0.00 3 0.000 12.5 0
st /7 6.5 0.52 6 3.3%0 12.5 2887
/8 845 0.3 45 3,390 2.5 1516
et /9 155.15 0.5 558 3.3%0 12.5 2364
west /10 69.65 0.8 22  3.320 125 104
Toral 328.77 0.59 1308  3.3% 55209



IN STTU (RE RESERVE ESTIVETION 3.1.15%8

mlyars: s mni 0.45 vest
arofile : x=1300
xe(s) @ 1423+24+25426+55

rave/mm  irters. ni  ama dasity mojectim tas
largth w2 rerLe
watfl 1.6 0.70 25 3.3 12.5 1054
vest/3 45,55 0.2 18  3.3% 12.5 7807
vest/4d 16.55 0.60 157  3.3%0 12.5 6658
et /5 64.10 0.57 331 3.3%0 12.5 14011
vest /6 15.50 0.51 8  3.3% 2.5 3560
vest /7T 63.15 0.49 288  3.3%0 2.5 1383
et /8 48.80 0.53 488  3.3% 2.5 1983
vestf9 937 0.45 487 3.3%0 6.0 9913
Txal 319,04 0.53 2004  3.390 741D



IN STTU (RE FRERVE ESTIMRTTAN 3.1.1%88

oolyrrs: smoni 0.45 vest
wofile @ x=1312
Txe(s) o -1sla232I505 TS0

rere/nm drrers, n am dasty poedtim tas
lereh ng Yare

wstfl 0.00 0.66 23 3.3% 7.3 570
wst/3 8,70 0.66 159 3.3 7.3 3913
vest/4  0.00 0.51 53 3.3%0 7.3 1307
wst/5 27.00 0.48 302  3.3% 7.3 7405
wstf6 0.00 4 0.000 7.3 0
westf7 0 7.20 0.3 56 3.3% 7.3 1383
west/8 18.00 0.51 345 3.3 7.3 8503
wst/9 0.0 0.43 16 3.3%0 7.3 3%
s /10 15.55 025 176 3.3% 73 4324
vest 11 43.60 0.55 249  3.3% 7.3 6112
vest /12 36.00 049 292  3.3% 7.3 7168
wst/13 4.6 0.64 108 3.3 7.3 2645
westfld 32.55 0.45 200 3.3 7.3 4915

et /15 21.28 0.48 55 3.3%0 7.3 148
/16 34.20 0.58 297  3.30 7.3 7311

v /17 0.00 4 0.000 7.3 0
Txal 254.13 0.5 230 3.37@ 57318



IN STTU (FE RESERVE ESTIMRITCN 3.1.158

mlygrs: smni 0.45 vest

crofile @ x=1325

Txrel(s) @ 141424244254 06+4 27496499

Aae/am irters.

lergeh
west/2 9.80
wst/4 6.15
west/5 27.00
vest/8  18.00
west/9 128,04
vesc/10 24.25
vest /11 18.00
wso/12 2.10
vest /13 18.80
west/14 10.80
west /15 184 .40
wvest/16 33,00
west /17 125.35

/18 23.40
&

Total £28.89

n ams dasity moectlm tas

114" pazige s
0.57 101 3.35%C 12.5 4774
0.68 361 3.350 12.5 15279
0.47 175 3.3%0 2.5 7420
0.5° 182 3.3%0 12.5 7710
0.45 43 3.320 12.5 27263
0.45 59 3.3%0 12.5 2506
0.18 » 3.3%0 12.5 02
0.83 & 3.3%0 12.5 238
.57 =) 3.3%0 2.5 4049
0.72 208 3.3%0 2.5 8809
0.51 539 3.39C 12.5 22839
0.7L 331 3.35%0 2.5 14037
0.61 708 3.3%0 12.5 30033
0.52 156 3.3%0 2.5 8295
0.57 3617 3.320 153256



IN STTJ (R RESERVE ESTIMRTTAN

mlygrs: s mni 0.45 vest

wofile : x=1337
k(s 1 23424425426:27459

A rters., .
lergth
west/l 6.40 0.49
westf4  B8.65 0.49
vest /5 24.30 0.64
wvest /e 12,60 0.45
vest /7 31.30 0.4
Vet /8 106.50 0.5%6
vest/9 83.50 0.62
vest /11 71,20 0.51
w12 6.60 0.48
vest /13 304.48 0.5l
w17 11.20 0.22
vest/18 23.40 0.48
st /19 115.10 0.55

Tt. 810.63 0.5

3.1.15%8

39

175
242
7a7
485
303

1726

144
1456
789

=258

3.350
3.3%0
3.3%0
3.3%0
3.3%0
3.320
3.3%C
3.3%0
3.3%0
3.3%0
3.3%0
3.320
3.3%0

3.320

:

BEREBEEEEBREEBER
S IS I R RS S RV R O BRE BNV R A R

ares deslty pojectin taos

£642
1658
16355
735
10260
29545
20579
12856
825
73121

6120
32580

226523



mobygrs: smri 0.45 vest
aofile @ x=1350

axe (8] @ -1+1422+ 231244054264 27496+99

s/l 0.00 0.56
e /1 6.00 0.55
e 2.7 0.43
vest /5 139,80 0.5
et /7 13.00 0.59
vest /8 11.60 0.5
st /10 7380 0.48
vest /11 95.80 0.47
w12 4.0 0.49
st /13 19,43 0.47
westfl2 29.75 0.50
vesc /15 86.55 0.58
vesc /15 12.00 0.55
e /17 0.00
/18 74.40 0.5
s f15 22.20 0.50
west/20 20.80 0.55
et /21 61.05 0.55
st 22 0.00
Toral 639,14 0.%

B AHesdd

)
=R

2
o

3.1.198

3.320
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.320
3.3%C
3.3%
3.3%C
3.3%0
3.320
3.3%0
0.000
3.3%0
3.3%0
3.390
3.3%C
0.000

3.386

:

CEEEBBNEEBEEEEERERE
mmucuumuiouuumuaauuu e

i ama deEEllyy pojectim s

7331
2927
T2
44240
4283
2033
32257
24277
2453
3500
11680
3652
10681
0
3nes
16537
3558
15574
0

258556



IN STIU CRE RESERVE ESTIVATTCN 3.1.1%8

mlygrs: s mni 0.45 vest
aofile : x=1362
akels) @ -1+24+25+26127+98+99

rae/nm  irters. nm aes dEsity poetim e
lergth 2 rerLe
vest/2 190.85 0.55 103  3.3%0 2.5 45310
vest/3 36.00 0.55 180  3.3%0 12.5 8043
vest/4 137,80 0.57 1190  3.3%0 12.5 50406
vest/5 0.0 12 0.000 12.5 C
vest/7 37.80 0.44 277 3.3% 12.5 11757
vwso/8 0.00 13 0.000 12.5 0
vest/9 37.45 0.51 181 3.3 2.5 7679
west/10 73.40 0.50 293 3.3 12.5 12397
wst/11 10,75 0.33 11 3.3%0 12.5 478
west/i2 34.20 0.50 1= 3.3 12.5 6436
vest/13 176,00 0.51 118 3.3 12.5 5012
est/14 39.55 0.64 440 3.3 12.5 18683
vest/15 62.80 0.63 83 3.3%0 12.5 33280
‘5‘\',/16 0.00 8  0.000 12.5 0
Total 825.60 0.55 5877 3.371 247601



N 5TH) (FE FESERVE ESTIMATTCN 3.1.158

colyors: s mni 0.45 vest
rofile : x=1375
eS¢ -1Hl+2324425 264 2 1423456499

TEe/m irters. i ama daslty ooettim tas
lath 192 aTe

vestfl o 0.00 0.6 24 3.3%0 25 1035
et/ 0.7 0.68 562 3.3%0 12.5 23732
est/d 46,90 Q.50 &7  3.320 125 27833
wst/5 25.20 0.48 180 3.3%C 12.5 7636
est/6  1.80 0.28 24 3.3%0 12.5 1013
e /7 198.55 Q.47 1006 3.3%0 12.5 42601
vesc/8 39.55 0.47 257 3.3%0 2.5 1003
wst/9 0 0.00 5 0.000 12.5 0
e /10 4.00 0.52 =5 3.3%0 12.5 2337
et/ 57.2% 0.0 1& 3.3 12.5 €54
wsr/12 0.00 14 0.000 2.5 0
vestf13 25,60 .58 26 3.3% 12.5 1687
wsr/12 0.00 2 0.000 12.5 0
/15 118.80 0.4 1132 3.3%0 125 47974

/16 5.90 0.50 70 3.3%0 12.5 2574

Toral 576.70 0.52 44395 3.385 185701



IN STIU (FE FESERVE ESTIMAITAON 3.1.1298

lygrs: s mni 0.45 vest
aofile @ x=1387
e (g) 1 -1+14234C2526+07+58+ 90

reve/run Irters. n aes da=Ety gpoetim tas
lerpth e TETE
=/l 13,05 0.54 7 3.35%0 12.5 3193
ws/3  5.15 0.45 30 3.320 12.5 1253
et fe Q.00 33 0.CCo 12.5 0]
e f5 31.0C 0.20 145 3.3%0 2.5 £153
e /6 125.70 0.47 465 3.35% 2.5 19656
vest /7 32.40 0.48 111 3:3%0 12.5 4702
et /8 105.90 0.45 258 3.3%0 2.5 10944
e /9 6,00 0.40 25 3.320 12.5 1069
et /10 37.80 0.45 264 3.3%0 12.5 1178
w1l 3.60 0.47 7  3.3%0 12.5 312
e /12 35.15 0.47 304 3.3%0 2.5 12500
Txal 358 0.47 1718 3.324 71404



IN STIU (FE FE=ERVE ESTIVRIICON 3.1.19%8

molygas: s mrd 0.45 vest
mofile @ x=1400
e (g) 1 ~1l4224234244 254 26+ 56+ 57456+99

|e/am uters, ri arma dasiity mojectim tas
lath e rEE

wstf2  1.10 0.5 13 3.3%0 12.5 559
vest /3 9.30 0.45 1€ 2.3 1.5 8049
wstfd4 7255 0.5 733 3.3% 1.5 31057
westf5 23.65 0.46 271 3.3%0 12.5 11503
est/6 41.45 0.47 275  3.3%0 12.5 11433
vest /7 0.00 5 0.000 .5 0
west/8 18.00 0.52 207 3.3% 12.5 8760
vest /9 113.00 0.55 558  3.3%0 2.5 23641
s fi0 11.10 0.45 2 330 12.5 1349
west/11 19,60 0.55 139 3.3%0 12.5 5868
westf12 3.45 0.52 13 3.3%0 12.5 559
vest /13 14.35 0.38 68 3.3%0 12.5 2689
vest/14 2,00 0.29 17 3.3%0 12.5 69
/15 4.35 0.48 51 32.3%0 12.5 2156
/16 24.17 0.47 32 3.3 12.5 12816
vest /17 43.20 0.45 111 3.3 12.5 4716
west /18 1.80 0.39 8  3.3% 1.5 351
vest /19 0.00 19 0.000 12.5 0
vest /20 76.10 0.45 5% 3.3%0 10.0 181
vest /2L 0.00 21 0.000 12.5 0
vest/22 12.60 0.51 123 3.3%0 12.5 5204
vest /23 23.60 0.48 1%  3.3%0 12.5 4339
Txal 525.37 0.50 37%¢ 3.349 154330



IN STIU CRE FESERVE BSTIMEITON

polygrs: s mnd 0.45 vest

nofile : x=1412

axre(s) : -1+1+224234254264 97499

TEe/nm irters.
lagth
vest/2 21,10
vest/3 24.00
es/a 6.00
vest /5 227.78
wst/6 0.00
wet/7 0.0
west/f8 12
vest/9 25,
ves/10 0
et/ 0
s /12 27.60
vesg /13 92.40
vess/14 14.45

Tl! 451.35

i

.48
Q.61
Q.51
0.48

0.45
0.48

0.45
0.%4
0.45

0.50

dEty moetim tas

3.1.1°98
area
e
184 3.3%0
219 3.3%0
s 3.3%0
1650 3.3%0
3 0.000
14 0.000
70 3.3%0
108 3.280
8 0.000
1t 0.000
204 3.3%0
433 3.3%0
&6 3.390
2055 3.3%0

SEREEE S

SRLRGRG RGN

K
n

2.5

12747



IN STIU (RE RESERVED ESTIVRTTON 3.1.19:8

mlygrs: s mni 0.45 vest
profile : x=1425
(g : -1+le23+24405+26+97455

rae/nm  irters. n awm dEsty ouetion tas
lergch e raree
vesc/l 0.00 0.50 37 3.3 2.8 1550
vest/2 11.20 0.45 45 3.3%0 12.5 970
wst/4 18,60 0.45 20 3.390 12.5 3830
west/s 0.0 12 0.000 12.5 0
est/6 35.20 0.49 287 3.3%0 12.5 12143
w8 7.20 Q.58 80 3,320 2.5 3379
west/9  5.40 0.1 18 3.3%C 12.5 753
west/11 3.60 0.41 20 3.3%0 125 848
wst/14 10.80 0.45 31 3.3%0 12,5 14432
vest/17 25.75 0.59 130 3.320 2.5 5526
vesc /20 347.58 0.55 2231 3.320 125 gICeL
west/2Z2 65.80 .52 230 3.3%0 12.5 g4
vest/26 40.40 0.%%6 315 3.3%0 1.5 13382
’I& 571.50 0.3 2897 3.3719 164619



IN STIU (RE REERVE ESTIVRTTON 3.1.19%8

molygrs: s mni 0.45 vest
rrofile @ x=1437
axe(g) : -1423+24105 264254 56+ 0T7+55

rae/nm irers. i arsa daslty mojectio tas
lagth e rerge
e/l 5,30 0.5 71 3.3%0 12.5 3015
/2 13.%0 0.53 357 3.3%0 2.5 185122
westfe 0.00 7 0.0C0 12.5 0
west/S  7.10 0.51 62 3.3%0 2.5 2612
s /7 11.95 0.58 200 3.350 12.5 8489
vest/8 108.20 Q.61 530 3.320 2.5 24569
wst/9 93.50 0.5 g6 3.3%0 12.5 4130
e /10 104.20 0.48 765 3.3%0 12.5 32410
vest/11 99.00 0.53 465 35390 12.5 15658
et /12 14.40 0.47 116 3.3%0 12.5 4904
wst /13 0.00 0.45 33 3.320 12.5 1415
Ttal 457.15 0.52 3832 3.384 153608



IN STTU (RE RESERVE ESTIMRTION

oolygrs: s mni 0.45 vest

acfile : x=1450

axe(s) : -1+1+34 24425426+ 25496+ 57+59

rawe/rum  irters.

lagth

wesz /1
st /3
vest/a
vest/5
vest /6
vest /8
vest /9
ves/10
vest /11
westf13
et /14
et /15
et /16
/17

/18
vest /20

Teeal

6.30
0.00
22.70
70.20
72.30
15.20
1.80
€.Co
44,15
199.80
39.20
7.20
0.00
12.30
10.25
€.C0

=05.40

3.1.198

nl ama deEsly poelm was

0.59
0.45
0.4
0.55
0.5
Q.49
0.45
0.00
0.45
0.45
C.50
0.48
0.00
0.522
0.58
0.00

0.51

134

m
133
248

3.390
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
0.000
3.3%0
3.3%0
3.350
3.3%0
0.000
3.3%0
3.3%0
0.000

3.278

2

CEEEPBEERENRBRBERER

bbb ow,m

4691
5637
10514
21810
24137
5187
238

0
10802
456
SER3
318¢
0
2887
7493
0

140691



IN STIU (RE FESERVE ESTIMRITCN 3.1.19%8

oolygrs: s mnd 0.45 west
rofile : x=1462
axe(s) ¢ -1+l+22423424405+:26+25+9749

|aehn inrers, i aes ety pojetion tas
lergrh e race
wvest/2 15.55 0.76 139 3.3%0 12.5 5884
west/3 0 0.00 0.45 247 3.3%0 12.5 10457
vest/4 5.90 0.55 103 3.3%0 12.5 4370
wt /7 7.35 0.45 250 3.3%0 2.5 10287
esL/8 2.20 0.47 19 3.3%0 2.5 20)
wes/e 0.00 0.00 5 0.000 12.5 0]
west/10 33.20 0.%% 177 3.3%0 12.5 17
vesr /11 41.70 0.50 323 3.320 12.5 13578
vest/12 92,77 0.54 483 3.3%0 12.5 257
vest/l4 66.36 0.50 404 3.3%0 12.5 17130
vt /15 24.90 0.45 204 3.3%0 12.5 8653
et /16 118.50 0.3 44 3.3%0 12.5  209%
vest /17 &2.60 0.%4 315 3.390 12.5 13256
65\2/18 25.85 0.4 252 3.3%0 12.5 10675
Toral 496.88 0.52 316 3.385 144540



IN STTU (RE =ESERVE ESTIMRTTON 3.1.1998

molygrs: s mni 0.45 vest

pofile « x=1475
aake(g) ¢ L2342 0545645T7+99

rene/nm irters. n  aen dEEIlYy pUjectim tas
legth e rerce
wf2 315 0.52 1% 3.320 12.5 77
vest/3 2.30 0.64 113 3.3%0 12.5 4781
/4 0.00 0.45 147 3.3%0 12.5 219
vest/5 79.30 Q.55 283 3.3%0 12.5 11990
west /s 26.30 0.%4 211 3.390 12.5 8951
west/7 13,72 0.58 138 3.3%0 12.5 5855
vest /8 43.08 0.58 39 3.3 12.5 14807
vest/9 31.85 0.55 206 3.390 12.5 8745
e /10 472 0.46 48 3.3%0 2.5 2025
e/l 22.20 0.49 85 3.320 2.5 3658
Txzl 226.69 0.55 1eC0 3.350 67820



IN SITU (FE FESERVE ESTIVRITAN

mlyagrs: smni 0.45 vest

oofile @ x=1487
axke(g) 1 23424+25+26+95+57455

FETME/TLM irrers.

lagth
westfe 2.0 0.48
et/ 0.00 0.45
w4 0.00 0.45
wstfs 16,20 0.51
veso /e 21.40 0.60
wesc/7 25.45 0.48
st /8 19,80 0.48
et /9 36.00 0.60
Tral 121.06 0.2

3.1.1558

3.380
3.3%0
3.3%0
3.3%0
3.390
3.3%0
3.350
3.3%0

3.3%0

:

EBEEEEE
iy 0w

m aEs aEElty pojetio tas

2126
4071
5037
6738
2035

10285

7912

13024

53231



IN SITU (RE REERVE ESTIVRTTON

mlygrs: smni 0.45 vest

ofile @ x=1500

e (g ¢ -1+1423424406457499

rae/um irters.

lagth

st/ B.QO
vt /3 26.50
vestf4 14,40
wst /5 0.00
vest /6 7.20
st /10 39.35
west/13 37.80
wsrfl4 7.45
veso /15 0.00

Txal 140.70

coo
508 B

cooo
BBEL

il

3.1.198

o
58

149
51

3.3%0
3.3%0
3.330
0.00C
3.3%0
3.3%0
3.3%0
3.3%0
0.000

3.354

2

SEREEELLE
iyt uua

awn EElly mojectim s

2438
6323
2180

0
4834
g323
5338
2020

0

325



IN STIU (RE FESFRVE ESTIVRTTON 3.1.1958

mlygrs: smni 0.45 vest
aofile : x=1512
cels) @ 123424496+57459

rEe/nm irters. n  area dasity pojectim tas
lergh e rere
vest/2 37.80 0.51 23 3.3 12.5 o445
wvest/4 50.48 0.45 405 3.3 12.5 17157
st /5 50.50 0.50 350 3.3 2.5 14832
wst/6 42.60 0.51 418 3.3%0 2.5 17711
vest/7  2.80 0.45 28 3.3%0 1.5 1170
vest/8 41.40 0.3 217 3.3%0 12.5 9201
west/9 0.00 0.45 148 3.3 12.5 6285
Tral 225.58 0.49 1783  2.3%0 TEE02



IN S5TIU (FE REERVE ESTTVREITCN

mlygrs: g mnd 0.45 vest

rrofile :

rae/um irters,

*=1525
Taels) @ 2342405426+ 56+ 97455

lerh

e/l
et /3
vest/4
s /5
vest /6
et /7
ves/8
vest /9

En

Toral

0.C0
13.45
3B.20
89.°C

7.20
27.5%5
46.55
18.15

259.10

3.1.1558

0.48
0.48
0.53
0.52
0.30
0.=2
0.58
0.51

0.53

n2
32
145
271
&37
63
274
214
3

1257

3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0

3.3%0

:

BEEEEEEE
auwmouun wm

153
£181
11465
27006
2671
=23
900
1Y)

70Y7



IN STTU (RE FESERVE ESTIMRTIAN 3.1.198

mlyars: s mni 0.45 vest
mcfile @ x=1537
TE(s) @ 14234244054 26+57459

TENR/TLN Irters. ni  ares desEity Eojectim tas
leroth e rae
=/l 0.0 0.22 50 3.3%0 12.5 2129
wst/3 12,80 0.53 403 3.3%0 125 1705
westfi 25.20 0.5¢ 220 3.3%0 s 9740
e /5 68.40 0.5 4% 3.3%C 2.5 18383
vest/e 41.40 0.28 235 3.3%C 2.5 9920
vest/7 20.40 0.20 137 3.3%0 12.5 5812
vest/8 33.45 059 18 3.3%0 12.5 2384
vest/9  3.60 0.53 29  3.3%0 125 1239
Ttal 205.25 0.%¢ 1717 3.3%0 T2TT3



IN SITJ CRE RESERVE ESTIMRTTCN 2.1.1558

molygrs: smri 0.45 vest

mrofile @ %=1550 - 1700
aeis) @ 31432433434 35436+ 34 38+56+ T 7+5

crofile irtersection ni aes  Grsity pojedtin tas
lacth 2 e
*=1550 291.85 0.20 0.00 1340 3.3%0 18.8 781
*=1562 0.00 1336 0.000 0.0 0
x=1575 312.50 0.49 0.00 128 3.3%0 25.0 104031
*=1600 153.75 0.58 0.00 1513 3.3%0 25.0 128206
®=1625 §7.60 0.58 0.00 1883 3.3%0 25.0 15706
*=1650 174.€0 0.0 0.00 381 3.3%0 5.0 304313
®*=1675 141.93 0.%4 .00 1417 3.3%0 25.0 120089
*=1700 109.20 0.51 0.00 g5 3.39%0 25.0 74185
tetal 1281.43 0.%6 0.0C 13163 3.3%0C 168.8 %6521

APPENDIX 0.7



IN STTU (FE RESFRVE ESTIMATTION

mlyars: smri 0.45 vest

rofile -

oofile intersecriom

¥=1550
®=1562
=157
#=1500
*=1625
¥=1650
*=1675
#*=17C0

woral

*=1550 - 1700
ace(s) @ 31+32433434435+36+37+738

lagh
151.45
0.00
245.70
153.7
97.60
174.60
141.93
109.20

1075.23

ni

0.51

0.48
0.58
0.58
0.60
0.%4
0.51

0.56

2.1.198
aren,
nk
0.00 8712
1336
0.c0 B4l
.00 1513
0.00 1863
0.0C 3581
0.00 1417
0.00 8%
0.00 12315

dasity pojection tas

3.3%0
0.000
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0

3.3%00

18.8

0.0
25.0
2.0
5.0
25.0
2.0
5.0

1e8.8

52269

71313
128206

304313
120089
74185

208281



IN STIU CRE RESFRVE ESTIMETTAN

obygrs: smi 0.45 vest

rrofile @ x=1550 - 1700

ks 31

oofile frfersection i
lagth

#=1550 22.40 0.45

x=1562 Q.00

x=1575 89.95 0.45

%=1600 0.00

X=1625 0.00

¥=1650 0.00

x=1675 0.00

*»=1700 0.00

tctal 8.35 0.45

2.1.19%8

ars|m dEEsy poieccian tas

e

0.00 124
34

¢.00 124
0

0

0

0

0

0.00 =2

3.3%0
0.000
3.3%0
¢.000
0.000
€.000
$.000
0.000

3.3900

10.3
0.0
25.0
0.0
0.0
0.0
0.0
0.0

35.3

4311

ODDDOEO

14789



IN ETTU (R RESFRVE ESTIVRTTCN

ohyrrs: s mni 0.45 vest
mofile : x=1550 - 1700

axk(s . 32

rofile irtersection ni
lergth

#=1550 72.40 0.47

*=1562 0.00

*x=1575 137.30 0.47

®=160C 108.65 0.47

*=1625 0.00

X=1650 0.00

=167 0.00

x=17C0 0.00

Toal 318.35 0.47

®

2.1.1528

0.00

251

267

b
cooco3

577

3.3%0
0.0C0
3.3%0
3.3%0
0.0C0
0.000
0.000
0.000

3.380C

18.8
0.0
25.0
25.0
0.0
0.0
0.0
0.0

68.8

1596

2624
24297

o000

£2878



IN STTU CRE RESFRVE, ESTIMAITION

molygrs: s mri 0.45 vest
mofile : x=1550 - 1700

axke(s) : 33

mofile irrersection ni
lagh

x=155C 49,85 0.%2

x=15a2 0.00

=157 44 55 0.50

2=1600 25.05 0.70

x=1625 5.20 0.45

*=1650 14.35 0.51

X=1575 35.30 0.1

x=1700 49.9%0 0.%

tetal 224.20 0.57

2.1.19%8

0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00

aren GEELDy poriectian tans

ARERER

260
243

i

2584

3.3%0
0.000
3.3%0
3.3%0
3.3%0
3.3%0
3.30
3.3%0

3.3900

=rE
18.8

0.0
25.0
25.0
5.0
25.0
2.0
25.0

158.8

27029
0
29287
49310
&357
2076
20603
21518

176179



IN STIU R RESERVE ESTIMETTON

rohams: s ml 0.45 vest

mrofile @ x=1550 - 1700

axe(s) : 34

orofile irtersection i
lexth

%x=1550 6.80 0.63

¥=1552 0.00

x=1575 4.90 0.5

*=1600 14.25 0.51

x=1625 42.85 0.51

®=1650 35.80 0.8

#=1675 38.20 0.5

*=1700 18.75 0.51

cotal 163.05 0.4

2.1.158

area  dasity pojectiom tas

ng raDe
0.00 73 3.3%0C 18.8 4974
61 0.000 0.0 0
0.00 105 3.3%0 5.0 8925
0.00 556 3.320 5.0 4787
0.00 &2 3.3 25.0 6%45
0.0 7% 3.3%0 5.0 &31
0.0C 327 3.350 25.0 27681
0.00 147 3.3%0 25.0 12461
0.00 2841 3.3%00 18,8 233905



IN ST (RE RESERVE ESTIVMETTON

polygrs: s mri 0.45 vest
ofile @ x=1550 - 1700
aels @ 35

mrofile irterssction i
lerpth

#=1550 0.00

*=1562 0.00

x=1575 0.00

*x=1600 5.80 0.65

*=1625 29.65 0.€0

¥=1A50 40.45 0.58

X=1675 36.15 0.55

2=1700 27.80 0.5%0

tctal 139.85 0.57

2.1.1558
aren
e
0
0
0
0.00 78
0.00 5381
0.0 T2
0.0 425
0.0 2%
0.00 2131

dasity mojeim tas
pecigs S
0.000 0.0 0
0.000 0.0 0
0.000 0.0 0
3,390 5.0 6612
3.3%0 25.0 49268
3.390 25.0 6391
3.3%0 25.0 36001
3.3%0 25.0 23314
3.3900 125.0 180586



IN STIU CRE KESERVEL ESTIVRTTION

molygrs: s mni 0.45 vest
oofile @ %=1550 - 1700

axkels) @ 35

rofile irtersectim gt
lergth

K=1550 0.00

X=1562 €.20

=157 0.00

%=1800 0.20

X=1625 4.00 0.72

¥=1680 44,55 0.8%9

=675 17.88 0.53

¥=1700 .7 0.50

wtal 78.18 0.8b

2.1.19%8
aren
g
0
0
0
0
Q.00 205
0.00 55
0.00 2%
0.0c 188
0.00 1615

dersity projection tas
=
0.000 0.0 0
0.000 0.0 0
0.000 0.0 0
0.000 0.0 0
3.3%0 2.0 17380
3.390 25.0 80934
3.3% 5.0 26%
3.320 25.0 16892
3.3900 100.0 136903



IV STTU GRE RESERVE ESTIMRTTAN

palyoas: smnd 0.45 vest

mofile : x=1550 - 1700

k(g : 37

arfile irtersectiom nt
largeh

#=1520 0.00

H=1542 0.CC

e 0.00

*=1600 0.00

®x=1625 15,20 0.66

#=1650 33.45 0.56

x=1875 13.40 0.5%0

=700 0.00

toal 2.5 0.57

2.1.158
areE
e
0
0
0
0
0.00 180
0.00 748
0.00 166
g
0.00 10%

Gty pojerim s
e
0.000 0.0 0
0.000 0.0 0
0.000 0.0 0
0.000 0.0 0
3.30 5.0 18255
3.3%0 25.0 e387
3.3%0 25.0 14147
0.000 0.0 0
3.3300 .00 92849



IV SITU OFE FESERVE ESTIMRITON

malygas: s mni 0.45 vest
ofile : x=1550 - 1700

k(s : 38

oofile irmtersection ni
legth

*=1550 0.00

X=1562 0.00

®=1575 0.00

#=1600 0.00

*=1625 0.00

%=1650 6.00 0.49

®=1575 0.00

¥=1700 0.00

otal 6.00 0.43

2.1.1528

2

0

0

0

0

0

0.0 120
0

0

0.Cc0 120



IN STIU OE RESERVE ESTIMETTIAN

malygrs: s mrd 0.45 vest
prefile  x=1550 - 1700

wkls) 9%

oofile intersecrion ni
lerpth

*=1550 0.C0

x=1562 0.00

*=1575 65.80 0.20

*%=1600 0.00

®=1625 0.00

X=1680 0.00

%=1675 0.00

#*=1700 0.00

txal £5.80 0.50

2.1.1558
arss dElty pojection tas
e ez ige ]
0 0.000 0.0 0
0 0.000 0.0 0
0.00 386 3.390 25.0 32718
0 0.000 0.0 0
¢ 0.000 0.0 0
0 0.000 0.0 0
0  0.000 0.0 Q
0 0.00C 0.0 0
0.00 386 3.3900 25.0 32718



IN STTU (e RESFRVE ESTIMETTICAN 2.1.1898

molygrs: s mni 0.45 vest
mofile  x=1550 - 1700

aels) @ 97
mrofile irtersection joul aen  dasity pojectio tas
lergth 2 race

3=1550 25.20 0.%0 0.00 241 3.3%0 12.5 10229
¥=1562 0.00 0 0.000 0.0 0
=575 0.00 0 0.000 0.0 0
x=1500 0.00 0 0.000 0.0 0
*%=1625 0.00 0 0.0C0 0.0 0
*%=1650 0.00 0 0.0 0.0 0
*x=167 0.00 0 0.000 0.0 0
x=1700 0.00 e 0.0 c.0 0
total 25.20 0.50 0.00 241 3.3%00 12.5 1029



IN STIU (R RESERVE ESTIMATTAN 2.1.19%8

olygrs: s mrnd 0.45 vesc
arofile @ %=1550 - 1700

axk{s) : PO
rrefile intersectim ni aren  EELY moedim tas
lagth e Yarge

¥=1550 115.20 0.48 0.00 20 3.3%0 18.8 13683
®=152 0.00 0 0.000 0.0 0
®=1575 0.00 0 0.000 0.0 0
#=1600 0.00 0 0.000 0.0 0]
#=1625 0.00 0 0.000 0.0 0
¥=1550 Q.00 G €.000 0.0 0
x=1575 0.00 0 0.000 0.0 0
*=1700 0.00 0 0.000 0.0 0
toral 115.20 0.48 0.00 20 3.3900 8.8 13983



IV &TTU (RE FESERVE ESTIVRITCN 3.1.1%8

oolyoas: s mrni 0.45 vest
ofile : x=1550
ae(s) @ 4314324334344+ 57459

rEE/nm inters. n ae=s dEEty ooetim tos
lerth e rarce
west /5 72,40 0.47 251 3.320 18.8 15955
west/6 115.20 0.48 20 3.3 18.8 13983
vt /7 22.40 0.45 124 3.3%0 10.3 4311
west/8 25.20 0.4 241 3.3%0 2.5 1029
we=/10 6.8C 0.63 78 3.3%0 18.8 4974
wesc /13 49.85 0.52 425 3.3%0 18.8 27029
Total 291.85 0.50 1340 3.3%0 TEABL



IN STIU CRE REFRVE ESTIVRITON 3.1.1928

polygrs: s mnd 0.45 vest
pofile @ %1575
ade(s) @ -1431432433+34+56

reme/nm  irters, N, area dasity pojettion tas
lagth e rearce

vest/2 4.0 0.45 105 3.3 25.0 8925
west/3 25.80 0.5 28  3.3%0 25.0 19357
vest/e  0.00 0.00 3% 0.000 25.0 0
vest /5 15.85 0.45 5% 339 25.0 4780
wst/6 0.0 0.00 & 0.000 25.0 0
westf7 6.00 0.59 130 3.3%0 25.0 1094
wst/8 0.00 0.00 6  0.000 25.0 0
vest /9 88.70 0.48 154 3.3%0 25.0 13021
vest /10 0.00 0.00 8  0.000 25.0 0
s/l 59.55 0.45 124 3.3%0 25.0 178
wst/12 0.00 0.00 4 0.000 25.0 0
west/13 9.55 0.45 3® 3.3%0 25.0 3282
vestfl4 0.00 0.00 7 0.00C 25.0 0
/15 38.55 0.45 216 3.3 25.0 18302

/16 48,60 0.45 113 3.3%0 25.0 9603

vest 17 14.60 0.45 B 3.3% 5.0 5298
Toral 312.50 0.49 12%  3.215 104031



IN STTU (RE FE=ERVE ESTIVRTIN 3.1.19%8

polygrs: smni 0.45 vest
prefile : x=1600
akE(g) : -1+l4E24334335

|mE/nm inters, i aEs dEsty ooetim tas
length e raEE
wstfl 5.80 0.65 78 3.3%0 25.0 €612
vest /4 108.65 0.47 287 3.390 5.0 24297
vest/s 10.40 0.48 380 3.3%0 2.0 32054
west/é 0.00 7 0.000 5.0 0
et /8 3.85 0.59 186 3.3%0 25.0 15753
est/9 25.065 0.70 52 3.3%0 2.0 49310
Tral 153.7 0.58 1515 3.375 128206



IV STIU (2 RESFRVE ESTIVETTAN 3.1.158

mlygas: gmoni 0.45 vest
aofile : x=1625
are (sl ;@ -1414+33434435+436+37

ene/nm irrers. ni ama daslly pojetim tas
lerpgth e rare
v/l 15.90 0.66 180 3.3%0 25.0 15255
west/5 33.05 0.2 &8l 3.3%0 5.0 57
west/f6 5.20 0.49 7 3.3%0 25.0 6357
vest /7 29.65 0.60 581 3.3%C 5.0 4%2e8
west/8  4.00 0.72 2056 3.3 2.0 17380
westf9 9.80 0.51 140  3.390 2.0 1650
west /10 0.00 12 0.000 25.0 0
Txal 97.60 0.58 1875  3.368 157506



IN SITU OFF FE=RRVED ESTIVETTCON 3.1.19%8

malygrs: smni 0.45 vest
mfile @ %=1620
axe(s) : -1+1433+34+35+36+37+38

mem inters. ni ama dasity pojetim was
lagrh e raLe
vest/2 33.45 0.26 749 3.3%0 25.0 63487
west/4  6.30 0.55 109 3.3%0 5.0 9x8
vest/5  2.05 0.38 23 3.390 2.0 1986
vest/f6 18.10 0.52 251 3.3% 2.0 21297
vest/7 10.10 0.%2 100 3.3%C 25.0 8473
west/8  0.00 1 0.000 5.0 0
vegt /11 30.35 0.5% 672 3.3%0 5.0 56918
wer /12 44.55 0.62 65 3.3%0 25.0 80934
west/13 6.00 0.49 20 3.3%0 2.0 10195
wtf14 17.70 0.61 483 3.3%0 25.0 40932
w= /16 8.05 0.48 152 3.3%0 2.0 126848
Tral 176.85 0.60 2825 3.380 306299



IN STTU (RE RESERVE, ESTIVRTTCN 3.1.19%8

palygas: ¢ mni 0.45 vest
mofile : %1675
axels) @ -1+1433+34+35436+37

remefrum  irrers, n o d&ety pojetd,m tas
lergth 2 rarce
wsh/2  4.15 0.55 79 3.3%0 25.0 €575
vest/4  13.40 0.50 166 3.3 25.0 14107
west/5 0.00 5  0.000 25.0 0
w6 13.73 0.53 177 3.3%0 25.0 1502
west/7 36,15 0.55 425  3.3%0 25.0 38001
vest/8 39.20 0.55 27 3.3%0 25.0 27881
vesc/9 35.30 0.51 243  3.3%0 25.0 20603
Toal 141.93 0.5 1422  3.378 120089



IN STIU G FESERVE ESTIVRITCN

malygos: s mm 0.45 vest

rrofile @ x=1700

are(g) : -1+1433+34+35+436

ae/nm irfers.

legh
west/1 11.75
w3 0.00
et fd 4.45
vesn/5 1978
et /6 49.90
vest /7 23.35

Tzl 1C8.20

3.1.15%8

n ama desty poecim tIs

0.50

0.44
0.51
0.4
0.50

0.51

ni2

199
31
30

47

24

245

206

3.3%0
0.000
3.3%0
3.3%0
3.3%0
3.3%0

3.274

rarge

25.0
25.0
2.0
25.0
2.0
25.0

15892
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DISTRIEIIION CF ni VEIGIED BY laxth , 27.1.1998Aest s

class o of freg caml  freg amul dass
srples freg. % % T
.000C -  0.1000 13138 1539.05 1%29.05 11.22 11.22  0.0527
0.12CC - 0.2000 1505 2&42.90 4581.%5 1530 26.22  (0.14™
0.2000 - 0.3000 1581 2881.77 TR3T2 1552 42,02 0.2449
0.300C -  0.4000 1567 2864.13 10127.85 16.38 S38.&2 0.3441
0.4000 - Q.5000 1722 2998.41 13125.2% 17,35 75,97 0.4503
0.5000 - 0.6000 1179 2051.30 15177.%8  11.87 §7.82 0.47
0.8000 - 0.7000 844 1521.11 15598.65  B8.80 96.65 0.6433
0.700C - 0.8000 240 431.7117130.37 2.50 98.15 0.73%
0.800C -  0.9000 55 91.00 17221.37 0.53 95.67 0Q.8377
0.5000 - 1.000C 14 1965 172412 0.11 99.79 0.995
1.0000 - 1.1000 4 8.00 17249.2 0.056 99.83 l.4&2
1.1000 - 1.2000 2 1.3717250.39 0.01 95.8¢8 1.1083
1.2000 - 1.3000 1 0.25 1725044 0.00 984 1.2200
1.2000 - 1.40C0 2 2.15 1722.7% 0.01 99.85 1.397%:
1.2000 - 1.m=C00 i .40 17253.19 0.00 £9.86 1.4900
2 5000 - 14000 0 0.00 17253.18 0.0 95.86 -
2000 - 1.7000 0 0.00 17253.18 0.00 98.86 -
1.7000 - 1.8000 1 0.20 17253.48 0.00 99.86 1.7100
1.8000 -  1.9000 1 0.50 17253.95 0.00 99.86 1.8200
1.9000 -  2.0000 4 4.50 17258.49 0.03 99.89 1M7L
2.0000 - 5.8700 17 19.58 17278.07  0.11 100.00 2.5327
tctals 10019 17278.07 17278.07 100.C0 100,00 0.3512
[b1ag Ut ¢ 0.0000
MO, e e e ns s 5.8700
LETE. v vaenanens 5.8700
arithmetic nesn. .. 0.3512
CEEYIC REAN. ... 0.2770
115 110 VU 0.3400
VAIAETE. ... ... 0.0450
gd. deviation.. .. 0.2121
sd. e ... ... 0.001e

relabive deviation 0.6038

ﬁ .......... 1.5865
L 14.1991

percertile of 25.. 0.1500



BASTC STATISTICS, WRIGTED BY laxoth , 27.1.198Aes 501
var  snples W Sum min e neen

i 10015 17278.02 0.000000  5.87CC00  0.351203
var aErlare sewes kotcsls stddev. sdencr

m 0042574 1.588R01 14.198115 0.212070 0.001613

i C.276%7L 0.130000 0.340000  Q.200000 0.803338



Nikkel og Olivin AS

Markus Ekberg

DENSITIES OF THE SAMPLES, WESTERN ORE BODY

Drilf hole

R-7-93
R-7-93
R-7-93
R-8-93
R-8-93
R-8-93
R-9-93
R-9-93
R-9-93
R-9-93
R-10-93
R-10-93
R-10-93
R-10-93
R-10-93
R-10-93
R-11-93
R-11-93
R-11-93
R-12-93
R-12-93
R-13-23
R-13-93
R-13-93
R-14-93
R-14-93
R-14-93
R-15-83
.R-1 5-93
R-15-93
R-15-93
R-16-93
R-16-93
R-16-93
R-18-93
R-18-93
R-19-83
R-19-G3
R-20-93
R-20-83

40

Depth

1425
155,0
169,0
1370
143,2
138,0
95,0

101,5
106,5
117.6
125,0
126,3
141,0
150,5
163,0
164,5
169,0
183,0
207.0
103,0
109,0
105,0
113.0
1270
57,6

94,0

110,0
112,0
120,0
132,0
1420
120,0
148,0
157,0
1140
126,0
106,0
118,0
1420
151,0

Pol.sectian

X
X

Core sample

>

A A A A - A G A D i i G G i G G

Ni HNO3

0,58
0,68
0,61
0,54
0,54
0,60
0,64
0,67
0,42
0,66
0,50
0,48
0,52
0,62
0,78
0,69
0,56
0,64
0,59
0,55
0,71
0,54
0,58
0,56
0,39
0,45
0,59
0,67
0,38
0,56
0,65
0,44
0.63
0,58
0,55
0,56
0,39
0,54
0,48
0,56

0,567

Density

3,41
3,42
3,44
3,39
3.41
3,39
3,40
3,41
err (2.85)
3,38
3,44
3,44
3.41
3,38
3,41
3,43
3,29
err (3.12)
3,38
3,32
3,42
3,31
3,32
3,41
3,44
3,39
3.47
341
3.29
3.40
3,43
3,39
3,42
3,40
3,34
3,36
3,37
3,38
3,34
3,37
3,390

16.1.94

Sample

93-31045
93-31052
93-31059
83-31114
93-31118
93-31115
93-31127
93-31131
93-31133
93-31138
93-31176
93-31177
93-31184
93-31189
93-31195
93-31196
93-31259
93-31266
93-31278
93-31300
93-31303
93-31330
93-31334
93-31341
93-31348
93-31360
93-31364
93-31394
93-31398
93-31404
93-31409
93-31433
93-31477
93-31451
83-31493
83-31499
93-31591
93-31597
93-31630
93-31635
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Nikkel og Olivin AS
Markus Ekberg

CUT-OFF GRADES FOR DIFFERENT DECISION MAKING SITUATIONS

COSTS LONGHOLE-PRODUCTION

DRIFTING
MINE TOTAL AVG
MILL

ADMIN+SAFETY+ENVIR

TAILING DEPOSIT
CONC. FREIGHT
N&O TOTAL

NICKEL PRICE  (BUDGET 300 USc/LB
NICKEL RECOVERY WITH GRADE 0.55% NI

NSR OF THE ORE

Ni% Rec% PaymY%Ni

in conc
0.60 77.0 75
0.55 75.0 75
0.50 73.0 75
0.45 71.0 75
0.40 69.0 75
0.35 67.0 75
0.30 65.0 75
0.25 63.0 75

50.0
90.0
901
414
9.8
7.6
6.8
155.7

33.00
75

NOK/TONNE
NOK/TONNE
NOK/TONNE
NOK/TONNE
NOK/TONNE
NOK/TONNE
NOK/TONNE
NOK/TONNE

NOK/KG
%

29/09/98

15.0
9.8
7.6
6.8

39.2

Ni-price NSR/tonne Cu-Coextra Right

33.00
33.00
33.00
33.00
33.00
33.00
33.00
33.00

114
102
90
79
68
58
48
39

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

NSR
114
102
90
79
68
58
48
39

50.0 50.0
15.0 41.4
7.6

6.8 6.8
71.8 105.8

Covers cost items:

Long hole + all others

50.0

41.4
9.8
7.6
6.8

115.6

90.1
414
9.8
7.6
6.8
155.7

Lh/flywaste+mill variable+conc freight

Note: Payment 75% of nickel in concentrate is given by Harjavalta officials and excludes Cu-Co extra payment

CUT_OFF_GRADE.WK4



Nikkel og Olivin AS
Markus Ekberg

CUT-OFF GRADES FOR DIFFERENT DECISION MAKING SITUATIONS

COSTS LONGHOLE-PRODUCTION

DRIFTING
MINE TOTAL AVG
MILL

ADMIN+SAFETY+ENVIR

TAILING DEPOSIT
CONC. FREIGHT
N&O TOTAL

NICKEL PRICE  {BUDJSJETT 47,5 KR/IKG}
NICKEL RECOVERY WITH GRADE 0.55% NI

NSR OF THE ORE

Ni% Rec% Paym%Ni

in conc
0,60 77 75
0,55 75 T
0,50 73 75
0,45 71 75
0,40 69 75
0,35 G7 75
0,30 G5 75
0,25 G3 75

Ni-price  NSR/tonne

47,50
47,50
47,50
47,50
47,50
47,50
47,50
47,50

50,0
90,0
90,1
41,4

9.8
76
6,8

1557

47,50

75

165
147
130
114
98
84
69
56

NOK/TONNE
NOK/TONNE
NOK/TONNE
NOK/TONN
NOK/TONN
NOK/TONN
NOK/TONN
NOK/TONN

NOK/KG
%

Cu-Coextra

1,00
1,00
1,00
1.00
1,00
1.00
1,00
1,00

24.01.98

15,0
9,8
7.6
6,8

39,2

Right
NSR

165

147

130

114

98

84

69

56

50,0 50,0
15,0 41,4
7.6

6,8 6,8
71,8 105.8

Covers cost items:

All costs

Long hole production + all olhers

50,0

41,4
9,8
7.6
6,8

115,6

Lh+mill+tailing+ conc.freight

Lh+mill variable+conc. freight
"Flywaste"+mill variable+conc freight+ others

90,1
41,4
9,8
7.6
6,8
1557

cut_off_grade WK4



Nikkel og Olivin AS 26-jan-98
L.Storhaug

Ore reserves and mineral resources at the end of the year

5,651

Million tonne
)

1989 1990 1991 1892 1993 1994 1995 1996 1997

8 Ore reserves
I Mineral resources
=4+ Cumulative production

Ore Mineral Total Ni % Cumulative

reserves Mt resources Mt Prepared by production Mt
1989 1,696 2114 3,810 0,62 M Motys 0,154
1990 1,220 2,114 3,334 0,50 1989-prod 0,630
1991 0613 1,040 1,653 0,50 @. Pettersen 1,125
1992 0,460 0,965 1,425 0,55 @, Pettersen 1,794
1993 0,370 3,901 4271 0,69 M. Ekberg (incl Vestmalm) 2,470
1994 0,157 5,651 5,808 0,55 M. Ekberg (incl Vestmalm) 3,133
1995 2.848 0,244 3,092 0,52 M.Ekberg/L.Storhaug 3,880
1996 2,200 0,407 2,607 0,55 M.Ekberg/L.Storhaug 4612

1997 1,577 0,596 2173 0.54 M.Ekberg/L.Storhaug 5222



26-jan-98 M Ekberg

Production
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Production 1989 - 1997

Nikkel og Olivin AS
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" Production  Prognosis “*— % Ni —% Nickeltonnes == Wrd%

file:a:\123dala\bal8 7 produks).wka




