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Ved en cut-off pa 0,45% Ni, er den totale malmreserve beregnet til 1,148 Mt med 0,51% Ni nar det antas en
utvinning pa 70% og sidebergfortynning {med 0,15% Ni) pa 10%.

I tilleggg finnes in situ mineralske ressurser pa 0,525 Mt med 0,53% Ni.

Vediagt plankart, datatabeller, gruvekostnader, break-even og diverse statistikkdiagram.

e e PN P

|

N i i P P P TSRS - 2 S

e ettt b b et ettt B SR S LR T " et b b bbbt bbbt




v (_) outokumpu

Report 1(6)

CATEMP

J.Reino, Kalle Vaajoensuu,Pertti Koivistoinen ~ 20.9.1999 kel 0g 0IVING9 b

Confidential

Audit visit to Nikkel og Olivin Mine

Distribution:
Nikkel og Olivin
oM

Ore Reserve
Committee

OUTOKUMPU MINING OY
Outokumpu

7 September 1998

J. Reino
K. Vaajoensuu
P. Koivistoinen

Henriksen, Ekberg, Tuvehed, Storhaug, Brusila
Laatio, Alopaeus, Brown, Mansikka, Pitkanen,
Lappalainen

|sohanni, Grahn, Koivistoinen, Reino, Vaajoensuu



-
Q outokumpu Report e

CATEMP
J.Reino, Kalle Vaajoensuu,Pertti Koivistoinen  20.9.1999 kel 0 0IMNGS wp

Confidential

Audit visit to Nikkel og Olivin Mine
7 September 1999
J. Reino

K. Vaajoensuu
P. Koivistoinen

Distribution:
Nikke! og Olivin Henriksen, Ekberg, Tuvehed, Storhaug, Brusila
oM L aatio, Alopaeus, Brown, Mansikka, Pitkanen,
Lappalainen
Ore Reserve Isohanni, Grahn, Koivistoinen, Reino, Vaajoensuu
Committee

OUTOKUMPU MINING QY
Qutokumpu



“
Q outokumpu Repor

J.Reino, Kalle Vaajoensuu,Pertti Koivistoinen  20.9.1999

Contents

OUTOKUMPU MINING OY
Qutokumpu

. Summary

. Actual production

. Geological database

. Mineral Resource Estimate
. Cut-off

. Ore Reserves

. Mining

. Processing

. Closure plan

CATEMP

wukkel 0g olivingd hvp

Confidential



~ Q outokumpu Repor 3 6)

CATEMP

J.Reino, Kalle Vaajoensuu,Pertti Koivistoinen  20.9.1999

wukkel og olivin®8 hwp

Confidential

1. Summary

* Actual production has suffered from the damages at the concentrator. The
nickel production is 7 % ( 136 tonnes) under the budget.

* Intensive geological investigations are needed because of the irregular shape of
the ore lenses, as the mine has been done.

* Mineral resource estimate has been done using good industrial practise.

. * Remaining ore reserves 0.9 Mt { at June 30,1999) support about one year
production. There are limited possibilities to extend the mine life about 2-4
months, at the maximum.

* Mining has succeeded well despite the complex geology of the ore blocks.

* The life time of the mine is about one year for that reason the closing works
must be started in the near future.

2. Actual production
Production in 1999 until the end of August:

ktonnes %Ni
Actual Budget Actual Budget

. Ore milled 434 494 0.56 0.53
Ni % in conc. 12.8 13.0
Ni recovery 74 .4 74.0
Ni tonnes produced 1810 1946

* Milled ore tonnes are 12% under the budget due to mechanical problems at
the concentrator

* Nickel grade is 6% higher than budgeted

* Nitonnes produced are 7% under the budget due to damages at the
concentrator

3. Geological database

OUTOKUMPU MINING QY
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Diamond drilling and sludge drilling are the methods used in the delineation of the
orebody. Due to the irregular nature of the ore, the annual amount has been on the
high level. In 1998, the amount of diamond drilling was 8076 m and sludge drilling
12012 m respectively.

For final stoping the needed drilling density has been 6.25 - 12.5 meters.
4. Mineral Resource Estimate

The parameters used and the estimation procedure are in detail given in the Ore
Reserve Statement.

The mineral resources and ore reserves have been updated on June 30th,
1999. The remaining total mineral resources at 0.45% Ni cut-off were the following:

Ore lense Tonnes %Ni Category
Ostmalmen

Kronpillar 77,000 0.49 Measured

385-niva 144,000 0.54 "
Vestmalmen

Sydmalmen 442,000 0.52 ‘

Pillar around the ramp 69,000 0.54 !

Nordmaimen 829,000 0.54 !
Subtotal 1,561,000 0.53 "
Ostmalmen

Dypmalmen 90,000 0.52 Indicated
Vestmalmen

Nordmalmen (+0 lev.} 68,000 0.59
Ovre mineralisering 36,000 0.53 *
Subtotal 194,000 0.55 .

Ostmalmen
Sydost dagbrudd 154,000 0.49 Inferred
Vestmalmen
Sydmalmen 12,000 0.52
Subtotal 166,000 0.49
TOTAL 1,920,000 0.53

At December 31st, 1998 the total mineral resource was respectively 2,32 Mtonnes
@ 0.55% Ni . The reduction of 400,000 tonnes tock place in measured and

indicated resources. Actual production during January-June 1999 was 312,000
tonnes.

OUTOKUMPU MINING QY
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Cut-off calculations have been made for different decision making situations. The
principal cut-off is 0.45% Ni and the so cailed marginal cut-off as low as 0.3% Ni.

In principle, because Harjavalta has lack of concentrates the cut-off should be
calculated together with the smelter as mentioned in the previous auditing report.
However in practice the benefit would be small because the lifetime of the mine is
short in any case.

6. Ore Reserves

7. Mining

When converting the mineral resources to ore reserves, the mine recovery has
varied from 50% to 70% and the dilution from 5% to 10% at diluting grade 0.15%Ni
to 0.25% Ni.

Ore reserves in proven category at June 30,1999 were the following:
899,000 tonnes@ 0.50 % Ni

As a comparison the ore reserves at December 31st ,1998 were the following:
1,148,000 tonnes @ 0.51% Ni

The difference of 249,000 t is less than the production of 312,000 t meaning that
some tens of thousands of tonnes extra ore has been found.

There are limited possibilities to extend the mine life some months. The most
encouraging blocks are Dypmalmen( in Ostmalm lense) with the mineral resource
of 90,000 t @ 0.52% Ni and Normalmen (in Vestmalm lense) with the mineral
resource of 67,000t @ 0.59% Ni. The decision to start the geological investigation
and development work should be based on the latest official nickel price forecast
and discussions with Harjavalta. Using actual price forecasts for the next year
mining of these blocks is not profitable.

Generally speaking the mining has succeeded well despite the complex geology of
the ore blocks. Just now there are two stopes in production which are bigger than
on the average. Thus the productivity is good. A risk is the stability of the stopes.

Mining costs have gone down due to reduced amount of drifting. The need for
drifting will increase if the new ore blocks, not included in the actual production
plan, are decided to be taken into production.

OUTOKUMPU MINING OY
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The mining costs ($/ kg Ni) of the possible new mining blocks have been calculated
by a conservative way. The deciding factor for the profitability is the price forecast
of Ni to the end of the year 2000. A certain amount of diamond drilling before the
final decision is also warranted. However, the possible additional lifetime would be
only a few months.

8. Processing

The only essential change in the processing has been the increase of the
concentrate grade up to 13% Ni from the previous level of 11,5%. This has
resulted in the reduction of the nickel recovery by 1-2%-unit. There have been
several stoppages at the concentrator because of damages. The most serious
maintenance problems has been in the power transmission axis of the mill.
Repairing of the axis means a production stoppage of one week. Just now there is
under consideration an alternative to help the startup of the mill by an assisting
motor having a siow rotative speed.

The actual processing costs in 1999 have been 41 NOK/t ore (9,8 NOK/kg Ni) vs.
the budget 33 NOK/t ( 8,4 NOK/kg Ni) exluding tailings disposal.

Tailings deposing is well under control and generally there are no problems with
the authorities or private persons concerning the operation of the mine. The costs
of tailings deposing have been 9,7 NOK/t (2,3 NOK/kg Ni).

9. Closure plan

According to the mine closure plan the closing costs have been estimated to be
about 12 MNOK. The execution of the plan for the open pit and waste rock areas
should have been started already this summer but it has been delayed.

OUTOKUMPU MINING QY

Qutokumpu



Q outokumpu

ORE RESERVE STATEMENT
of

NIKKEL OG OLIVIN A/S

Prepared using data available 31.12.1998

Nikkel og Olivin A/S

25.1.1999
Markus Ekberg
Lisbeth Storhaug

Distribution:  Markku Isohanni, Outokumpu Mining (full set)
Jouni Reino, Outokumpu Mine Technology Group (full set)
Vidkun Henriksen, Nikke! og Olivin AS (no profiles)
Markus Ekberg, Nikkel og Olivin AS (no profiles)
Lisbeth Storhaug, Nikkel og Olivin AS (full set)

Nikke! og Olivin A/S
B:se MigtaLs

Business Art s



Q outokumpu

Nikkel og Olivin AS - Ore Reserve Statement

Summary

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

31.12.1998.

The m-situ minera! resources of all Nikkel og Olivin mineralisations have been caleulated
using conventional profile method. Diamond drill hole and sludge hole data have been used
equal manner. The calculations have been made using Qutokumpu’s Minenet programme.

Results are as follows (cut-oft grade 0.45 % Ni):

Proven ore reserves (lotal ore reserves) 1.148 Mt
Measured mineral resources 0.145 Mt
Indtcated mineral resources 0.215 Mt
Inferred mineral resources 0.165 Mt
Tolal mineral resources 0.525 Mt

Mineral resources are additional to total ore reserves.

Nikkel og Olivin A/S

0.51 % Ni
0.51 % Ni
0.55 % Ni
0.51 % N1

0.53 % Ni
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1. Introduction

This ore reserve statement has been prepared by mine manager Markus Ekberg and mine
geologist Lisheth Storhaug. The document s prepared using instructions given 1
Owtokumpu’s “Evaluation procedures manual 1996/1998" according to the “Australasian
code for reporting of identified mineral resources and ore reserves 19967,

All data available by 31.12.1998 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 fuli
cconomica! and technical responsibility of the mine.

The mine started production in 1989 and had by 31.12.1998 produced a total of 5.910 Mt of
ore with o grade of 0,33 % Ni.

The ore reserves and the production plan allows mining until the beginning of the year 2000,
when the tailing deposit dam is filled as regulated.

2. Geoloey of the deposit

The Bruvann nickel deposit is a part of the Rana mafic-ultramafic ntrusion which was
emplaced during the Caledonian orogeny al about 436 My ago. The intrusion is surrounded
by various types of gneisses, and the nickel mincralisation occurs in the ultramafic rocks
close 1o the contact with the surrounding gneisses. The nickel mineralisation is cut by the
main fault zone so that the deposit is divided into the Ostmalm and the Vestmalm. Ostmal-
men crops out at the surface and the vertical distance between the orebodies varies between
75 m and 200 m. inereasing towards north. The mineralised zone extends for approximately
900 m in the east-west direction and 600 m in the north-south dircetion.

3. Mincralisation and Ore tvpes

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

The Dypmalm mineralisation is a part of the Ostmalim and seems 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 carricr is pentlandite, other sulphide minerals are pyrrhotite and
chalcopyrite. Olivine contains approximately 0.09 % Ni in its Jattice (Palosaari and Jouncla
1994). Nickel content in the sulphide phase in the disseminated mineralisation is 7 - 8 %.

Nikkel og Olivin AIS
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Massive and semi massive ore exists near the southerm contact to the gneisses. This minerali-
sation tvpe has been discovered on both sides of the main fault zone. In the Ostmalm the
Elefant ore and the 246-inngang are of massive tvpe. In the Vesimalm the Dinosaur ore is o
massive lype.

The massive mineralisation oceurs in peridotite. pyroxenite. norite and calesilicate gneiss
Nickel content 1n the sulphide phase in massive and semi massive ore is 4.5 %a.

4. Investigations Procedures and Assaving
4.1 Diamend drilling

Vestmalmen consists of three ore bodies, Dinosaurmalmen. Svdmalmen and Nordmalmen.
Vestmalmen (Svdmalmen 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 dinmond drilling southwards from the 100 level.

The mineral resource caleulation for the Vestmalm ineludes drittholes made by NGU in the
19701es, drillholes made from the ramp during the investigation program for the Feasibility
study ot the Vestmalm in 1993 and 1994 and drillholes made by Nikkel og Olivin AS (rom
drifis in the Vestmalm during 1995 - 1998,

Ostmalmen is close to exhaustion, but a minor part of the massive ore (Elefantmabmeny and
some disseminated ore stll remains to be mined. There are also two separarate orcbodics in
the east, Dypmalmen and Svdost dagbruddet. Kronpillaren has been denied to he mined hy
the Norwegian authoritics. Some ore is left around the drift at the 3835-level.

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

The asssay intervals of the NGU drillholes are always 2 meters irrespective of lithologica!
changes. Most of the drillholes done by NGU have collar coordinates measured using
tachymeter. Deviation measurements have been done in some of the drillholes using Easteo
method,

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

Drill-hole collar coordinates and start nzimuths are measured using electronic tachymeter.
Survey points used in the measurements are normal mine survey peints which are connected
to the state survey net. Dill hole start azimuths are measured using special drillrod with a
survey prism. This rod 1s 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 cach 10 meter using electric inclinometer (Pietari Peltonen). This information is stared
to the geological database and later used when drill holes are plotted to the profiles.”

Nikkel og Olivin A!S o
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Dirill core recovery is normally 100% and RQD-values usually over 90% so these have not
heen calenlated earlier. During the last one and a half years RQD has been calculated to test
the benehit of this information. Core loss 1s reported only rarely in some drill holes. These
arcas as well as “weathered peridotite™ are reported separately, “Weathered peridotite™ m an
especially weak altered peridotite, which contains a swelling clay mmeral. most probahly
saponite,

sampling of dizmeond drill holes made by other parties is not cicar.
4.2 Sludge drilling

Studge drilling has been done systematically in the Vestmalm and in certain arcas in the
Ostmalm, that is in all production arcas. The current amount of sludge drilling per yearis 12
000 meters and 1s 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 halfis crushed using two crusher stages to -5 mm. The crushed sample with assay
number is later delivered to the Nikkel Og Olivin AS laboralory. Some assaying has been
carried out in Qutokumpu’s Geoanalytical Laboratory, OQutokuntpu, Finland.

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

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

4.4 Geological database

Assay results. fithological abbreviations. drill hole collar coordimates. 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. Mincral Resource Calculation Methods and Results
5.1 Cut-oft grade

Cut-off grade in this mineral resource estimation is 0,45 % Ni (total-Ni). This decision 1s
hased on economical evaluation of the whole Vestmalm. In this evaluation (Ekberg and
Alaniska 1994) mineral resources of the whole deposit were calculated using different
cut-off” grades (0.30, 0.40, 0.50 and 0.60 % Ni1). Ore reserves were derived using different

Nikkel og Olivin A/S ——
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grades for diluting material as well as different waste rock dilution percentage  for each
cut-oft grade.

Annual produetion rate and total produetion period were caleulated for cach cut-off grade
tonnage. Production costs for cach production rate were estimated  and investments were
estimated. The nickel-price used in these cconomical 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 Vestinalm
will be achieved using a cut-off grade of 0.45 % Ni.

Cut-ofT grade caleulations al the moment are difficult due to necessity to continue produc-
tion until the tailing dam area at Ballangsleira is filled with teilings as regulated by the
authorities. This alternative has been calculated the most economical due to the assessed
high costs of filling the tailing deposits with other materials than waste. Until the end of
November 1999 it is also necessary to pay compensation to the mine contractor 1f the
contract is to cease. Anyway there has been made cut-off caleulations using Outokumpu’s
budget prices. realistic payment-percentage of Ni-concentrate. present mining costs and
subtracting the stop costs (appendix 11). The cut-off grade 0,45 % Ni s appropriate for the
mine production.

5.2 Caleulation methods

The mineral resources are based on diamond drill holes and sludge drilt 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 are is 3.39. Waste rock inclusions inside the minera! resource were meluded mio
the grade and the tonnage.

The caleulation method used in this mineral resource estimation was the conventional
scetion method, The estimate for Vestmalmen is based on 55 sections at 6.25 and 12.5 m
intervals in the Dinosaurmalm and at 12,5 m intervals in the Sydmalm and the Nordmalim.
The weighted distance of influence for cach section is thus 3,125 and 6.25 respectively on
both sides.

The mineralised area in cach section was divided into sub polygons between the levels 140
120, 100, 80, 60, 40, 20, 0. -20, -40. 3-D models for mincd stopes were created, and the
arcas of mined stopes were subtracled from the conventional estimation.

The grade of cach subpolygon is the weighted average of all sampies inside the subpolygon.
The weighting method for samples was assay length, density was not used. The grade of
cach section is the weighted average of cach subpolygon and the tonnage is the sum of
tonnages of the incorporated subpolygons.

Nikkel og Olivin A/S
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A conventional sectional cstimate was prepared for Vestmalmen. In this estimation the
Vestmalm was divided into the following arcas:

Dinosaurmalm. sections x=1125 - x=1237.5
Sydmalmen, sections x=1250 - x=1537.5
Nordimalmen. sections x=1350 - x=1750

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

Similar conventiona! method was used in the Ostmalmen (Elefanten, Kronpillar/3Ss,
Dypmalmen and Sydost daghrudd).

Measured mineral resources includes those parts of the mineralisation which have been

investigated with profile distance 12.5 meters, and where the geological structures arc well
known and the geological interpreiation is fairly confident.

Measured mineral resources 31.12.1998, cut-off .45 % Ni, density 3.39

Grade (% NI Tonnage
Ostmalimen
Kronpiliar 0.49 76734
I-lefantmalmen 0.90 40310
I8 5-n1va 0.54 143706
Vestmalmen
Sydmalmen 0.53 738042
Plar around the ramp 054 69161
I inasaurmalimen 0.67 37673
Nardmalmen 0,54 812965
Suhtotal 083 1929191

indicated mineral resources arc those parts of the mineralisation which has been investigated
with profile distance 235 meters. The geological interpretations have a certain confidence.

Indicated mineral resources 31.12.1998, cut-off 0.45 % Ni. densiy 3.39

Grade (% N Tonnage
Ostmalmen
Dypmalmen .52 90000
Vestmalmen
Nordmalmen (below 0) (.59 67692
(Ovre mineralisering (.53 36000
Syvdmalimen 0.59 21720
Subtotal (.55 213412

Nikkel og Qlivin A/S ; —
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Inferred minera! resources comprises those parts of the mineralisation where there are only
NGU-diamond driltholes, and where it is not possible to make a confident geological
interpretation.

inferred mineral resources 31.12.1997. cut-oft (.43 4 Ni, density 3.39

Grade (% N1 Tonnage
(stmalmen
Sydest daghrudd (.49 1540040
Vestmalmen
Sydmalmen (.76 11621
Subtotal 0.51 163621

6. Ore Reserve Calemtation Methods and Results

The minable reserves have been prepared using the previously presented in-situ minerl
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 situation in Ostmalmen. The mine
recovery in Ostmalmen is estimated to 85 - 90 %, but a more complex geology together with
rock mechanical problems in Vestmalmen has resulted in decreased mining recovery. In the
Sydmalm mining recovery has been st to 30% due to the fact that some of the mineral

resources are pillars towards big open stopes and are not possible to mine with current
mining methods.

Waste rock dilution has been estimated to be 10% in disseminated ore, This is based on the
caleulated waste rock dilution during 1995 - 1998. The waste rock dilution in massive ore 15
estimated 1o be 20%. The grade of waste rock during 1995 - 1998 has been 0.15 % Ni, this
grade has been used in the present ore reserve estimation with some exeeptions, sec tahle
with Proven Ore Reserves.

Proven Ore Reserves. cut-off 0.435 % N1, derived from measured minerul resources

Grade (%0 N1 Tonnage  Mine recovery Diluton  Iiluten grade
Ostmalmen
Elefantmalmen 073 IN600 80" 20%% (1.05% N1
IBS-niva 053 75400 50% 3 0.25% N1
Vestmalmen
Sydmalmen ir49 406200 50% 1074 0.15% N
Dinosaurmalimen (.55 58800 85% 20™ 0.05% N1
Neordmalmen (.50 269000 0% 107 0.15% Ni
Subtotal 0.5] 1 148000

Grand total ore reserves
0.51 1148000
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7. Mining

The mining methods are normal sublevel stoping and “top slicing™. In top slicing the dnilliny
and loading drifl is developed in the middle of the planned stope. The stope is opened usiny
a transverse drive and an opening slot at one end of the stope. Ore is blasted towards this
opening slot using drilling fans with a spacing 2 -2.5 meters. The distance hetween levels is
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 controlied LHD or a conventional wheel
loader. Ground support with cable bolting has not been utilised before the autumn of 1997

when stope stability in bigger stopes was so poor that manually installed cable bolting was
started.

Mine production planning is based on a 15 months plan, which is updated every month. Also
more detailed 4(3) week and weekly plans are in use. These plans are discussed in weekly
and monthly meetings with the contractor and is signed and binding.

The t5-month plan is the long term plan for the remaining mine lifetime.

8. Milling

The contractor transports the ore to the surface via decline using 4-axel, 12 wheel highway
trucks. each carrving 35 tonnes to a three-stage crushing plant. The silo capacily is about
1800 tonnes which means that are hauling during weekends is necessary. Grindingis carried
out with one balt 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 eells (Outokumpu
Skim-Air 80). which produces concentrate with a grade of 15-20 % Ni. These cells arc used
when mitl feed grade is higher than 0.5-0.55 % Ni.

The flotation is carricd 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 {lotation volume is 54 m* and the flow rate of the pulp 1s 190
hi/h The ehemicals used in the flotation are xanthate (fed into the mill), DOW-200 ({fed n
the flash flotation). xanthate and waterglass (fed into the flotation) and frother 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. N1 recovery is 74 %
of total nicke! assay, which includes 0.09% silicate nickel in olivine (Palosaari and Jounelu
1994). This recovery and concentrate have been constant for the whole operation period.

Nikkel og Qlivin A/S .
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When massive and semi-massive orc have been fed in to the production it has been
sometimes problematic to achicve concentrate grade of 13 %.

According to previously prepared mineralogical studies the whole Vestmalm consists o

homogenous disseminated mineralisation (Sotka and Hubitelin 1993) and thus problems
the processing are not expected in the future.

Nikkel og Olivin A/S
Base MeTaLs
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10. Appendices

1. Lay-out map of the mine.

2. Outokumpu Reserve/Resource Reporting 31.12.1998 - Nikkel og Olivin AS.
3. Mineral Resources and Ore Reserves 31 December 1998,

4. Codes for mmeral resource estimation in Vestmalmen with cut off 0.45 % Ni.
5. Insitu mineral resource list

5.1 Ostmalmen, Sydost dagbrudd
5.2 Ostmalmen, Kronpillar and 385-level
5.3 Ostmalmen, Dypmalmen
5.4 Ostmalmen, Elefantmalmen
5.5 Vestmalmen, Dinosaurmalmen
5.6 Vestmalmen, Sydmalmen
5.7 Vestmalmen, Nordmalmen
6. Profiles
. 6.1 Ostmalmen, Sydost dagbrudd
6.2 Ostmalmen, Kronpitlar and 385-level
0.3 Ostmalmen, Dypmalmen
0.4 Ostmalmen, Elefantmalmen
6.5 Vestmalmen, Dinosaurmalmen
6.6 Vestmalmen, Sydmalmen
6.7 Vestmalmen, Nordmalmen
7. Histogram and distribution of Ni, basic statistics
8. Density measurements
9. Investigation activity 1990 -1998
10,18 month preduction plan 1999-2000
[1. Cut-off grades for different decision making situations
12. Ore reserves and mineral resources at the end of the year 1989-98.
Production 1989-1998.
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Appendix 1

OUTOKUMPU RESERVE/RESOURCE REPORTING at 31.12.1998

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 Ag g/t

PROBABLE TONNES

PROBABLE Cu%
PROBABLE Ni%
PROBABLE Zn%
PROBABLE Pb%
PROBABLE S%
PROBABLE Au git
PROBABLE Ag git

TOTAL TONNES
TOTAL Cu%
TOTAL Ni%
TOTAL Zn%
TOTAL Pb%
TOTAL S%
TOTAL Au g/t
TOTAL Agaglt

NOTE!

Nikkel og Qlivin AS
Norway
Nikkel og Olivin AS
70%
In operation
04.01.98
L.Storhaug/M.Ekberg

M.Ekberg/V.Henriksen

1148000
0,10
0,51

1148000
0,10
0,51

* Ore Reserve data at 31st December 1998

* The reported Mineral Resources are additional
to the Ore Reserves

* Total tonnes in JV project

METAL TONNES
1148
5855

METAL TONNES

METAL TONNES
1148
5855



Appendix 2

OUTOKUMPU RESERVE/RESOURCE REPORTING at 31.12.1998 .
.MINERAL RESOURCES

INVENTORY NAME: Nikkel og Olivin AS

COUNTRY: Norway

COMPANY: Nikkel og Olivin AS

OK'S SHARE: 70%

STATUS: In operation

DATE: 04.01.98

PREPARED BY: L.Storhaug/M.Ekberg

DATA GIVEN BY: M.Ekberg/V.Henriksen
MINERAL RESOURCES |

MEASURED TONNES 145895 METAL TONNES
MEASURED Cu% ' 0,10 146
MEASURED Ni% 0,51 | 749

MEASURED Zn%
MEASURED Pb%
MEASURED 5%
MEASURED Mo%
MEASURED Augit

INDICATED TONNES 215412 'METAL TONNES
INDICATED Cu% . 0,10 215
INDICATED Ni% 0,55 1185

INDICATED Zn%
INDICATED Pb%
INDICATED S%
INDICATED Mo%
INDICATED Au g/t

INFERRED TONNES . 165621 METAL TONNES
INFERRED Cu% _ 0,10 | 166
INFERRED Ni% | 0,51 _ 845

INFERRED Zn%
INFERRED Pb%
INFERRED S%

INFERRED Mo %
INFERRED Au g/t

TOTAL TONNES 526928 'METAL TONNES
TOTAL Cu% _ 0,10 ‘ 527
TOTAL Ni% 0,53 27713

TOTAL Zn%
TOTAL Pb%
TOTAL S%

TOTAL Mo%
TOTAL Augit

NOTE!
* Mineral Resource data at 31.12.1998
* Total tonnes in JV project



Nikkel og Qlivin AS

Mineral resources and Ore Reserves 31.12.1998

Measured mineral resourees. cut-ofT 0 45% Ni, density 3.39

Crrade (% Niy Tonnage
{stmalmen
Kronpillar (.49 76734
Elefantmalmen 0.90 40319
IRS-miva 0,54 143706
Vestmalmen
Sydmalmen 0,53 738642
Pillar around the ramp 0,54 69161
Dinosaurmalmen 0.67 57673
Nordmalmen 0.54 812965
Subtotal 0.55 1939191
Indicated mineral resources. cut-oft 0.45% Ni. density 3 39
Grade (%aNi) Tannage
Clstmalmen
Dypmaimen 0.52 20000
Vestmalmen
Nordmalmen (below 0) 0.39 67692
(e mineralisering 0.53 36000
Svdmalmen (helow 0) 0.39 21720
Subtotal 0.55 215412
Interred muineral resources. cut-oft 0 45 % Ni. density 3.39
Orade (ZoN1) Tonnage
Ostmaimen
Svdest dagbrudd 0.49 154000
Mestmalmen
Svidmalmen 1,76 11621
Subtotal 0351 165621
Grand total mineral resources 0,54 2320224

28-1an-99

M.Ekberg/L.Storhaug

Not allowed mined by authorities, Excluded from the ore reserves
3700 t drifting in ore subtracted, Included to the ore reserves
Included to the ore reserves

60000 t drifting in the ore subtracted. Inciuded to the ore reserves
Excluded from the are reserves. mineable at the end of operations
12000 t drifting in the ore subtracted. Included 1o the ore reserves
97500 t dnfting 1n the ore subtracted. [ncluded to the ore reserves

Ore reserves are derived from measured and indicated mineral resources using presumed mine recovery and adding dilution.

Proven ore teserves, cut-of1' 0 43 %N derinved fTom measured mineral resources

Grade {%alN1) Tonnage Mine recovery  Dilution  Dilution grade (YN
Ostmalmen
Elefantmalmen 0,73 IR400 80% 20% 0.05
AR3nha 053 73400 0% 5% 0.23
Vestmalmen
Sydmalmen 0.49 406200 300 10% 015
[Dinosaurmalmen 0335 58800 RS9 20% 0.03
Nordmalmen 0.50 369000 70% 10% 0.15
Subtotal .51 1148000
PProbable ore reseryvesgut-of1T 0,45 26Ni, denved from indicated mineral resources
Grade {%aN1) Tonnage Mine recovery  Diluttion  Dilution grade (%XN1)
Vestmalmen
Nordmalmen .35 0 0% 10% 0.15
Svdmalmen 033 0 0% 10%, 0.15
subtotal (.53 0
Grand total ore reserves .51 1148000

Kopi: VH, KB. ME, JB. TS, LS. HT, HL. 8R

« Mres_1298.WK4
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I Storhaug

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

Vestmualmen

Sydmalmen x=1250 - x=1537.5, profile distance 12.5 m

above z=140 indicated
120 - 140 measured
100 - 120 measured
80 - 100 measured
60 - 80 measured
40 -60 measured
20-40 measured
0-20 imdicated

Sydmalmen. x=1462 5
(-20 mferred
-20-0 inferred

Nordmalmen main lense x=1550-1750. profile distance 12.5m

ahove z=100 measured
8O -100 measured
60O - 80 measured
40 - 60 measured
200 .30 measured
1-20 measured
=20=10 mdicated
-40 - -20 indicated

Dinosaurmalmen x=1125 - 1237.5, profile distance 6.25 and 125 m

above z=140 measured
120 - 140 measured
i00-120 measured
80 -100 measured
60 - 80 measured

Other categories

nuned areas

abandoned areas

piltar around the ramp
mineralisation. no value

Nikkel eg Olivin A/S

HHSA0 Balusgen oray

Tel +47 766 24800, Fax + 47 763 28077

Code

S I
g —

)
on oda el

| S I 0 I R I
~1

o]

61
62

51
52
53
54
55

99
98
917
96
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YN SITU ORE RESERVE ESTIMATION
pelvgons: s_m_ni_45 sydast
poofile 0 Y=2Z300 - 3000
code(s) : 1

profile intersection ni
lenogih
Y=23900 84, =5 O, 35
Y=23&5 47,05 Cr dids
¥=2980 1&. ED 0. 63
Y22 975 Rag= I R C. S8
Y=3000 &o ) 0. o1
total 181, 10 0. &9

=3, 8. 1234

areg
Ty
256
&73
i
69
a7
LBES

A)opendb( 5.1

density prolecrion toms
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. 3T0
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: f
IN STIU (RE RESERVE ESTDMIIN 17.12.19%8 :()gg"’/l/' F

palygrs: s mni 0.45 385
Eofile @ Y=2550 - 2680

axk(s :1
mofile intersection i ama daeity pojectim tas
legth mi2 TR
V=550 55,90 0.65 440 3.3%0 12.5 18526
Y=2562 19.80 0.%4 297 3.3%0 12.5 12581
Y=2575 32.40 Q.51 342 3.3%0 12.5 14458
Y=2537 38.40 0.45 352 3.390 12.5 16604
Y=2600 32.70 0.52 222 3.3%0 125 93%%
Y=2612 43.20 0.58 419 3.3%0 12.5 17765
Y=2625 34.20 0.4 464 3.3%0 12.5 19644
Y=2637 53.40 0.52 274 3.390 2.5 11623
j@ 33.50 0.4 361 3.320 18.8 22968
343 .50 0.4 3211 3.3900 118.8 143706



IV STIU ORE RESERVE. ESTIMATION

polygas: s mri 45 dncd
rofile : Y2675 - 2775

axie(s) : 043
mofile irtersection ni
legth

Y=2675 7.50 0.47
Y=CT100 38.€0 0.45
Y=2725 0.00 0.47
Y=2r750 64.01 0.51
Y= 13.06 0.5
total 123.16 0.45

17.12.1938

aren  dasity projection tas

218
206

58
208
216

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

3.3900

25.0
5.0
2.0
25.0
25.0

125.0

17353
4574
17589

TeT34

,él/mm/‘ﬁ 1 Z/fL/‘V



-NOSITUH ORE RESERVE ESTIMATION

polygens: s_m_ni_45 dyp
profile Y=&712 - 276z
code(s) : 1

profile intersection ni
length

Y=271& &&. 25 0. o2

Y=g7a% EO.ED O, 435

Y=27a7 QL QO

Y=2750 25. 80 0,53

Y=276% 44,15 0,95

totatl 203, eS RNTS

4.11. 1394

area density
m

ole 3. 330

=71 S, 320
0 O, OQO0

87 2. 330

594 S 390

1ee? S, 2300
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-N SITU ORE RESERVE ESTIMATION 4.11.1334

polygons: s_m_ni_45 dyp
profile 1 ¥Y=2712 - Z76Z
coded{s) : 14+Z+3

profile intersection i area density projeciion tons
length ¥ty ranges
Y=271& £2. 95 0. a5 S16 CpAC [ 15. 3 cee81
Y=2728 &G6. 95 Q. 4E SEG 3. 246 18. 8 213908
Y=2727 Q.00 ¢ Cl, OO0 QL O O
Y=2750 &0, 85 0. S0 14 Se S0 1€. & 17276
Y=276& EL. 40 LT g2 3.330 12.5 S&ETT7E
total 236,15 0. 82 Lo S, 3875 EE. & 100E4E
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S BITY ORE GESERVE ESTIMAT IO G.11.19%

‘4

polyvgons: g

_m_ni_&% _dyo
peatile @ Y=Z71lE - E7EE

coade ()

—
+
Ig)

grofllie interssction ns

&re s density projesction tons
length me range
ee. 35 Q.52 SlE S SO0 E g Seg8)
5595 Q. 45 A I, T4 16. 8 21908
Q. Q0 (] O, D . ]
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IN STTU RE RESFRVE ESTIMRTICN

palyors: s mni 1 tes
ofile : Y=2462 - 2507

arke(s) : 21
rofile irtersection
leth
Y=2442 €9.70
Y=2470 0.00

Y=24T75 191.%%
Y=2487 45.30
¥Y=2500 33.55
Y=2507 27.00

total 367.50

ni
0.8
0.90
0.87

0.69
1.02

18.12.1958

248

an
165

3.390
0.000
3.3
3.3%¢
3.3%0
3.320

0.90 113 3.3900

ﬂ@ﬁﬁpﬁg
n oMo

L
[0 ¢]

aea  drEty pojetim tos

10506

17401
6978

4028

44010



IN STTU (FE FESRRVE. ESTIVATTON 17.12.,19%8

polygas: s mri 0.45 vest
profile s x%=1125 - 1237

axk(s) : 4
rofile irtersection n aea debty pojetim tas
legth 2 e

= 37.80 0.5 121 3.3% 12.5  s131
x=1137 36.70 0.58 131 3.3%0  12.5 5568
X= 61.20 0.51 178 3.3%0 12.5 7530
x=1162 44.25 0.5 275  3.390 5.4 BT
x=1169 23.40 141 175 3.390 6.3 370
x=1175 20.35 1.83 90 3.3% 6.3 1508
*=1181 25.20 0.68 102 3.3%0 63 2155
*=1187 75.55 0.2 293  3.3% 6.3 820
*x=1192 50.40 0.66 295 2.3%0 6.3 644
)gg 16.30 0.5 181  3.3%0 6.3 3842
e 19.80 0.5 113  3.3% 6.3 24
x<1212 3.55 0.60 145 3.3% 9.4 472
x=1225 39.35 0.66 126 3.3% 12.5 505
¥=1237 39.75 0.56 146 3.3%0 12.5 615
total 21.50 0.67 2375 3.3900 125.0 69%73



IN STTU (FE RESFRVE ESTIMATTCON

palygas: s mni 0.45 vest
pfile : x=1125 - 1237

ack(s) : 55
ofile irtersectim ni
lergth
X= 26.7% 0.75
X=1137 19.55 0.4
XK= 13.7~ 0.55
=182 23.15 0.72
*=1162 12.65 0.72
*=117s 15.00 0.%
x=1181 0.00
*=1187 11.55 0.8%
=119 0.00
0.00
H=rZ06 0.00
*=1212 0.00
®=1225 0.00
®=1237 0.00
tctal 126.40 0.73

17.12.1558

aren daEity mojection tas

48

105
108

Qo
coococoolold

710

3.3%0
3.3%0
3.3%0
3.390
3.390
3.3%0
€.000
3.3%0
0.000
0.000
0.000
0.000
G.000
0.0C0

3.3900
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IN SITU (RE REERVE ESTIMATION

polygms: s mni 0.45 vest
rofile @ x=1125 ~ 1237
ace(g) @ SA+ER96+99

profile Irterssction ni
lagth
*=1125 64.55 0.7
*x=1137 56.25 0.57
X=1150 97.85 0.50
x=1162 140.55 0.61
¥X=1169 95.30 0.87
=175 137.00 0.93
¥=1181 113.50 0.74
»=1187 215.28 0.97
= 176.55 0.99
250.83 1.36
X=L206 49.20 0.67
*=1212 31.55 0.60
X= 87.65 0.63
¥%=1237 8l.75 0.4
tokal 1597.81 0.83

i7.12.1958

aree dsity pojectdim tas

275
178

&35

796

1z
1043
318
149
242
246

7677

3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%C
3.390
3.3%0

3.3500

125
2.5
1Z2.5
9.4
6.3
6.3
6.3
6.3
6.3
6.3
6.3
9.4
12.5
12.8

125.0

11838
7551
12621

15059
16872
20201

2095
6761
4722

10252

10405

19105



TN STTU (RE FESERVE ESTIVRTION 17.12.1998

rolygre: s mni Q.45 vest
pofile @ x=1128 - 1237

ak(s) : 95
pofile irtersection n area  desity pojectim tas
lagn e rEre
®x=1125 0.00 0 0.000 0.0 0
x=1137 0.00 0 0.0 0.0 0
*x=1150 2.9 0.39 49 3.3 2.5 2061
x=1162 0.00 0 0.0 0.0 0
*=1169 3.60 0.70 4  3.3%0 6.3 981
¥%=1175 4.80 0.66 8 3.3% 6.3 168
¥=1181 9.00 0.%4 77 3.3%0 6.3 127
¥=1187 0.00 0 0.000 0.0 0
X=1192 0.00 0 0.000 0.0 0
13.40 0.48 39 3.3% 6.3 83
e 0.00 0  0.000 0.0 0
x=1212 0.00 0 0.000 0.0 0
X=1225 5.00 0.55 32 3.320 12.5 1350
®=1237 42.00 0.52 9 330 12.5 4207
total 100.70 0.2 30 3.390 2.5 11217



IN SITJ (R RERVE ESTIVATICN 17.12.198

polygrs: s mni 0.45 vest
ofile @ x=1125 - 1237

axe(s) : 9
pofile intersectim i  aen daEbty poetio tas
lergth 2 Yerge
®=1125 0.00 0 0.000 0.0 0
®=1137 0.00 0 0.000 0.0 0
x=1150 0.00 0 0.000 0.0 0
¥=1182 73.15 0.62 235 3.3%0 9.4 7488
x=1169 55.65 0.63 305 3.3%0 6.3 £Aes
=117 92.85 0.7 4%  3.3%0 6.3 10078
w=1181 79.30 0.77 618 3.3%0 6.3 13090
%x=1187 128.18 1.1 579 3.3%0 6.3 12057
X= 126.15 1.10 917 3.3% 6.3 19424
21.13 1.58 23 3.3%0 6.3 17433
¥=1L206 29.40 0.73 206 3.3%0 6.3 4359
x=1212 0.00 0 0.000 0.0 0
*=1225 43.30 0.64 (2} 3.3%0 12.5 577
X=1237 0.00 0 0.000 0.0 0
toral 849.11 1.00 4243 3.350C 65.6 417



IN SITJ (FE FESERVE ESTIMATICN 10.12.19%8

palygrs: s mri 0.45 west
ofile : x=]1125
axk(s) @ -1+1454455

rae/nm  irters, n  area dEEty mojetim tas
lagth e e s

vest/l 26.75 0.75 158 3.3%0 12.5 6707

vest/3 10.10 0.66 48 3.3%0 12.5 2003

est/4 0.00 1 0.000 12.5 0

vest /5 27.70 0.50 73 3.3%0 12.5 3108

Thtal 64.55 0.7 29 3.255 11833



IN STTC (FE FESERVE ESTIVRITCON 10.12.19%8

polygrs: s mni 0.45 vest
profile s Xx=1137
axk(s) : -1+1+454+55

rere/nm  irters. ni ama delty pojetim tas
lergth n2 Yaye

w1l 21.10 0.71 6l 3.3%0 12.5 2589

vest/3 19.55 0.4 48 3.3%0 12.5 2023

west/d 0.00 1 0.000 12.5 0

west/5 15.60 0.46 70 3.3%0 12.5 2975

Tetal 56.25 0.57 181 3.382 7591



IN STTU G RESERVE, ESTIMATTCN 10.12.1998

mlygrs: s mrd 0.45 vest
rofile : x=1150
acz(g) @ 145455496

ree/mm  irters. ni area deslty pojetion tas
lergth e rae

vestfl 8.5 0.51 38 3.3C 12.5 1629

vest /3 4.80 0.61 3 3.3 2.5 1401

vest/d 61.20 0.51 178 3.3%0 12.5 7230

westfs 2.0 0.39 49 3.3%0 2.5 2061

Tetal g7.85 0.50 2% 3.3%0 12621



IN SITU (R RESERVE ESTIMRTION 10.12.198

olygrs: s mni 0.45 vest
pofile @ x=1162
axkels) : -1+l45455+90

rae/um  irters. n area desty @ojedtio s
lagth 1% rae
vest/1 8,90 0.49 133 3.3%0 9.4 264
ez /5 23.15 0.72 106 3.3%0 9.4 3337
vest/6 49.65 C.et 165 3.3%0 9.4 5234
vest/7 23.%0 0.55 71 3.3%0 9.4 ZHA
vest/8 35.35 0.60 17 3.3%0 9.4 5468
vest/9  0.00 3 0.000 9.4 0
Ttal 140.55 0.61 €18 3.3% 159557



IN SIMTU (R RESERVE ESTIVRTICON 10.12.19%8

palygrs: s mni 0.45 vest
pofile : x=1169
ark(g) @ ~1+1450+55496+99

rae/mm  irters. i area desity pojectim
laxth ng TaTe
vestfl 1.80 0.30 3 3.3%0 6.3
vestf2 12,65 0.72 109 3.3% 6.3
west /3 7.05 1.15 24 3.3%0 6.3
vest/4 o 9.00 0.4 56 3.390 6.3
et /5 48.60 0.58 281 3.3%0 6.3
veso /6 14.40 1.78 s 3.3%0 6.3
vest /8 3.60 0.70 45 3.390 6.3
Ttal g7.10 0.86 638 3.3%0

tas
295
515
5553
2513
el

13518



IN STIU (RE RESERVE ESTIMETTCN 10.12.71988

mlygrs: smri 0.45 vest
pofile : x=1175
axk(g) : -1+1+54+55+96+99

rare/mum  irters, ni ama dasity mojection tas
leth i rerge
sl 1.25 0.18 3 3.320 6.3 58
wst/2 19.00 0.9% 137 3.3%0 6.3 2904
wet/3 20.35 1.63 90 3.30 6.3 1908
vest/4  89.85 0.69 417 3.3%0 6.3 8843
et /5 3.00 1.27 58 3.3%0 8.3 1236
vest/9  4.80 0.66 8  3.3%0 6.3 168
Total 138.25 0.93 73 3.390 15117



IN SITU CRE RESERVE ESTIMATION 10.12.1958

polygms: s mni 0.45 vest
mofile @ x=1181
axie(s) : 14+454+56+99

rere/nm  ircers, ri aea dasity pojetim tas
lagrh e race

vestt/1 0 9.00 0.54 77 3.3%0 6.3 1627

vest/3 25.20 0.¢68 102 3.320 6.3 2155

west/4 57.70 0.73 Bl 3.3% 6.3 10516

vest/5 21.60 1.00 103 3.3%0 6.3 2174

Toal 113.%0 0.74 795 3.3%0 16872



IN STTU CRE RESERVE) ESTIMATION 10.12.1998

mlygrs: s mni 0.45 vest
pofile : x=1187
axke(g) : 141454455499

rare/mm  irters, nl aea dgsEity pojetion tas
lagh 2 rae
vest /1 20.20 0.67 144 3.3%0 6.3 3046
vest/2 55.15 1.73 177 3.330 6.3 3=2
w5 12.08 0.64 107 3.3%0 6.3 2282
st /6 0.00 5 0.000 6.3 0
st 7 5.40 0.47 & 3.3%0 6.3 17
vest/8  55.35 0.77 149 3.3%0 6.3 3158
west /9 49.60 0.76 239 3.390 6.3 5065
vest /17 11.55 0.89 g2 3.3%0 6.3 1739
vest /22 11.40 1.4% 53 3.3%0 6.3 179
Tetal 220.68 0.97 SeA 331 20318



IV SITU R RESFRVE) ESTIMRTICN 10.32.1998

mlygrs: smni 0.45 vest
pofile : x=112
axke(s) @ -1454455+99

rEme/rum inters. n ares daaty pojetim tas
legth e Yare
st f2 16.20 0.62 1=2 3.3%0 6.3 3213
et /2 23,55 0.51 297 3.3%0 6.3 a2s7
vest /4 28.80 0.5¢ 190 3.390 6.3 3169
west/5  0.0C 7 0.00C 6.3 0
vest /6 46.80 1.70 380 3.3%0 6.3 7617
st /9 34.20 0.71 143 3.3%0 6.3 3032
wveat /11 27.00 1.42 131 3.3%0 6.3 2351
Ttal 176.55 0.9¢ 1218 3371 25668



IN STTU (RE RESERVEL ESTIMATION

rolygas: smrni 0.45 vest

rofile @ x=1200
axkls) : -145455+99

rae/nm  irters.
lergeh

vest /1 13.40
vest/3 0.00
wssf4 2.30
== /5 16.30
et /e 19.48
vest /7 350
wvest/8 27.30
vest/9 0.00
wst/10 18.90
wvest/11 151,55

'I% 253.13

10.12.1998

ni  area deelty pojedttio tas

0.48

0.11
0.56
0.60
0.61
0.34

1.57
1.84

1.35

ng
39
bl
9
181
84
14
48
2
79
538

1065

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

3.320

Targe
6.3

6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

&3

0

197
2842
177
301
1025
0
1676
12661

229%



IV &TTU 2 FESERVE ESTIMRITON 10.12.19%8

palygrs: s mni 0,45 vest
ocfile @ x=1206
axk(s) : -1+145099

rene/nm  irters, n awm d&sity pojetim tas
lagth n2 ICgs =
vest /2 19.80 0.% 113 3.390 6.3 2402
west/3 3.60 0.56 23 3.3%0 6.3 483
e /4 15.00 0.47 47 3.3%0 6.3 90
vest /5 0.00 7 0.000 6.3 0
vt /6 0.00 15 0.000 6.3 0
vest /7 10.80 0.85 136 3.390 6.3 2887
Tetal 49.20 0.67 341 3.174 Y



IN STTU O REERVE ESTIMTION 10.12.198

polygrs: s mni 0.45 vest

pofile : x=1212
ade(s) : 1+
rare/nm  irters. n ama dEty pojection tas
lerryh ne jcge s
et /3 31.55 0.60 149 3.3%0 5.4 472
Total 31.55 0.80 149 3.3%0 4722



IN STTU (RE RESERVE ESTIVATTN 10.12.198

Dolygrs: s moni 0.45 vest
ofile : x=1225
axe(s) @ -141+454+96+90

reme/nm  irters. ni  ama desity pojettio tas
lergth 2 Yerpe

v/l 39.35 0.66 126 3.3%0 2.5 5325

vest/a 1.80 0.18 n 3.320 12.5 470

w5 5.0 0.55 32 3.3%0 2.5 1350

estfe 43.30 0.64 B4 3.3%0 12.5 3577

Ttal 85.45 0.61 253 3.3%0 1072



IN STTU (R RESFRVE ESTIVRTICON 17.12.1993

polyoas: g mni 0.45 vest
ofile : x=1237
axk{s) : -1+1+454+56

rere/iim inters. ni ama dasity pojetdio tas
lagth 2 rare

w2 39.75 0.5 146 3.39%0 12.5 6159

v/l 0.60 0.37 g8 3390 12.% 353

vest/fa 42,00 0.52 99 3.3%0 12.5 4247

Total 82.35 0.4 2% 3.3% 10752



dereity projection tas

IN SIiJ (RE FRESERVE ESTIMRITN 18.12.19%
polyars: s mni 0.45 vest
rofile : x=1250 - 1537
axkels) @ 23+24425426+27
mofile irtersaction n aea

lagth ne
X=1250 28.80 055 1289 3390
*=1262 70.30 0.59 327 3.3
X=1275 .5 0.48 3¢ 3.30
®X=1287 g7.15 0.56 43 3.3%0
%=13C0 m.s 0.82 26 3.3%0
x=1312 181.50 0.53 704 3.3%0
*X=1325 148.70 0.€0 %5 3.320
*=1337 2475 0.55 1455 3.3%0
#=1350 168.65 0.3 17 3.3%

490.20 0.55 3128  3.3%0
X= 177.35 0.58 1146  3.3%0
x=1387 145.00 0.49 ¢ 3.3
#=1400 465.01 0.49 2837 3.3%C
x=1412 &2.35 0.58 309  3.3%0
*=1425 103.20 0.49 103  3.30
*x=1437 69.70 0.50 510 3.30
¥=1450 166.75 0.0 7=3 3.3%0
X=1462 144.72 0.51 858 3.3%0
*=1475 25.80 0.47 233 3.3%0
=1487 0.00 0.45 13 3.30
X=1500 0.00 ¢ 0.000
®=1512 6.40 0.45 z 3.330
¥=1505 18.20 0.45 33 3.3%0
#=1537 9.30 0.45 99 3.3%0
tctal 2996.73 0.53 18847 3.3900

128a2

3187
23816
41739
63353
579

438579
25897
120199
13106
46581
24164
31917

B89
5737

1419
4176

SERoRBEEEEBNBEEEEEEREEE LY
ninnemhbhbbbomhhnh oo wmwnono,

287.5 A2



IN ETTU (FF REFRVE ESTIVATION

polygrs: smni 0.45 vest

pofile : x=1250 - 1537
arels) @ 23424425426+27428

rofile irersectim n
lergth
H=1250 28.80 0.55
*=1262 70.30 0.55
*®=1275 76.55 0.48
X=1287 97.15 0.5
*=1300 111.9% Q.52
X=1312 181.50 0.23
X=1325 148.70 0.60
*=1337 24,75 0.55
X=1350 168.65 0.23
494,20 0.5
*= 177.35 0.58
*=1387 148.80 0.50
x=1400 471.66 0.45
¥=1412 62,35 0.58
*=1425 103.20 0.42
*x=1437 69.70 0.50
*=1450 199.90 0.49
X=1462 144.72 0.51
X=1475 25.80 0.47
*=1487 0.00 0.45
*=1500 0.00
X=1512 6.40 0.45
*=1525 18.20 0.45
*=1537 9.30 0.45

tctal 3040.33

darmity projection tas

17.12.198
ares
14
125 3.3%0
327 3.3%0
34 3.3%0
436 3.3%0
76 3.3%0
74 3.3%0
%85 3.3%0
14% 3.30
1784 3.3%0
3282 3.3%
1265 3.3%0
78 3.3%0
28585 3.3%0
300 3.3%0
1oe 3.3%0
570 3.3%0
923 3.3%0
Be3 3.3%0
233 3.3%0
135 3.3%0
¢ 0.000
2 3.3%
33 3.3%
9% 3.3

0.53 196380 3.3%0

:

12862
18487
3187
28816
41739
63353
579
138237
53588
3164
122238
13106
45981
24164
39099
36780
889
5737
0

2
1419
4176

SSBOEKSBEBBGSSS@ESESSEEES
minneobhnnnbhbbhhhhbonwbohmowin

287.5 820362



IN STTU (FE RESERVE ESTIMETIAON 17.12.1958

palygas: s mrd 0.45 vest
rofile : %=1250 - 1537
ark(s) : 23424425426407428+61 462

pofile irterssctim n aea deEoy poetim tas

lergth e rarge
*=1250 28.80 0.55 129 3.3%0 12.5 5454
®x=126e2 70.30 0.59 327 3.3%0 2.5 13836
*=1275 76.% 0.48 304 3.3%0 12.5 12882
x=1287 g7.15 0.5%% 435 3.3%0 12.5 18487
#=1300 111.% 0.52 736 3.3%0 12.5 31187
*=1312 181.5%0 0.53 TH 3.3%0 2.5 25816
X=15325 148.70 0.60 =35 3.390 12.5 41739
¥=1337 24,75 0.855  14%5 3.3%0 12.5 63353
%=4350 168.65 0.52 1784 3.3%C 12.5 =579

491.20 0.5 32&2 3.3%0 12.5 138237
*= 177.38 0.58 1285 3.3%0 12.5 53588
X=1287 148.80 0.50 748 3.3%0 12.5 31654
*=14C0 471 65 0.49 2885 3.3%0 12.5 1272238
x=1412 62.35 0.58 309 3.390 12.5 13106
®=1425 103.20 0.49 1109 3.3%0 2.5 46981
x=1437 69.70 0.50 51 3.3%0 2.5 24164
¥=1450 199.90 0.49 923 3.3%0 12.5 39089
¥=14a2 160.67 c.57 14z 3.3%0 12.5 48401
®=1475 25.80 0.47 233 3.3%0 12.5 <889
*=1487 0.00 0.45 135 3.3%0 12.5 5737
X=1500 0.00 0 0.000 0.0 0
*X=1512 6.40 0.45 2 3.3%0 12.5 42
x= 18.20 0.45 33 3.3% 2.5 1418
x=1537 9.30 0.45 99 3.3%0 2.5 4176
tctal 3056.28 0.53 19634 3.3300  287.5 831883



IN STIU (Re RESERVE ESTIVETTON 18.12.1958

polyars: smi 0.45 vest
pofile : x=1250 - 18537

akig) « F7
wrefile irtevsectin nl  ares  dasity pojecttim tas
lerpth 3e% Yarge

¥=1250 0.00 0 0.0C0 0.0 0
x=1262 0.00 0 0.000 0.0 0
=1275 0.00 0 0.000 0.0 0
H=1287 0.0C 0 0.000 0.0 0
*=1300 €.00 0 0.000 0.C 0
*=1312 0.00 0 0.000 0.0 0
®=1325 0.00 0 0.000 0.0 0
*=1337 0.00 0 0.000 0.0 0
*=1350 0.00 0 0.000 0.0 0
éz 0.00 0 0.00 0.0 0
*=57H 0.00 0 0.0 0.0 0
*=1387 0.00 0 0.000 0.0 C
#=1400 12.60 0.51 91 3.3%0 12.5 3859
x=1412 27.60 0.4 210 3.3%0 12.5 8913
*=1425 5.40 0.60 82 3.390 2.5 A9
¥=1437 14.40 0.47 13 3.320 12.5 4784
%=1430 25.15 0.20 171 3.3%0 12.5 726
X=1462 56.50 0.3 303 3.3%0 12.5 12852
»=1475 18.40 0.55 160 3.3%0 12.5 6760
*=1487 27.00 0.63 146 3.3%0 2.5 6208
X=1500 28.35 0.51 25 3.3%0 12.5 278
¥=1512 3428 0.57 231 3.3%0 12.5 g9l
X=1525 0.00 0 0.000 0.0 0
#=1%37 0.00 0 0.000 0.0 0
total 249.68 0.5 1632 3.3%00 125.0 69161



IN STTU (R REERVE ESTIMRITON

polyars: s mnd 0.45 vest
mrofile : x=1250 - 1537

axkels) : 23

mofile rrersection ni
lergth

*x=1250 16.05 0.%4

X=1262 56.50 0.60

%1275 55.35 0.47

#*=1287 5.30 0.3

2#=1300 0.00

X®=1312 0.00

X= 0.00

x=1337 71.20 0.51

ple 4,65 0.*4

@ 0%

=37 5.90 0.50

¥=1387 37.80 0.45

¥=1400 127.41 0.45

¥=1412 0.00

X=1425 25,80 0.43

x=1437 0.00 0.45

¥=1450 0.00

*=1472 3.60 0.49

¥=14T5 22.20 0.49

%=1487 C.00

=1500 .00

*=1512 0.00

=155 0.00

x=1537 Q.00

toral %10.76 0.49

17.12.1%8

aea  GaELY pojectdo tas

5

§

3.3%0
3.3%C
3.3%0
3.3%0
0.000
0.0C0
0.0C0
3.3%0
3.320
0.000
3.3%0
3.3%0
3.3%0
0.00G
3.3%0C
3.3%0
0.000
3.3%0
3.390
0.000
0.000
0.000
0.000
0.00C

3.3500

age
125 2442
2.5 10121
12.5 8265
125 11126
0.0 0
0.0 0
0.0 0
12,5 1295
2.5 15716
0.0 0
12.5 2974
125 11178
2.5 35443
0.0 0
125 1783
5 1416
0.0 0
12.5 811
2.5 4102
0.0 0
0.0 0
0.0 0
0.0 0
0.0 0
2.5 1333



IN STTU R RESERVE ESTIMRTTCN

polygrs: s mri 0.45 vest
pofile @ %=1250 ~ 1537

axb(s) : 24

mofile irterstion ni
legth

x=1250 12.75 0.57

H=1262 13.80 0.57

*=1275 21.60 0.49

*=1287 42.85 0.61

#=1300 48,80 Q.53

x=1312 181.%0 0.53

*=1325 125.70 0.61

*=1337 103.40 0.57

®=1350 33.80 0.52
174.20 0.51

x=1375 25.60 0.55

X=1387 0.00

¥=1400 48.00 0.48

X=1412 0.00

*=1425 77.40 0.3

*x=1437 57.10 0.48

*¥=1450 72.50 0.51

X=142 41.12 0.54

x=1475 0.00

X=1487 0.00

X#=1500 0.0¢

X=1512 0.00

x=1525 .00

#=1537 0.00

tcral 1080.12 0.53

17.12.198

aren dgsity pojection tas

108
174

3.3%0
3.3%0
3.3
3.3%0
3.3%0
3.3%0
3.3%0
3.3%
3.3%0
3.3%0
3.3%0
0.000
3.3
0.00C
3.3%0
3.3%0
3.3%0
3.3%0
0.0C0
0.000
0.000
€.000
0.000
0.000

3.30

i

3012
3715
4597

25816
30461
29830
25547
49963
11687

140%

coo00o8EEBeRoRREEEEREERE
cocooooomnmhbhomothmbhhunmno,in
o

o0 O 000

N
=
o
N
8



IN SITU CRE RESERVE, ESTIVMATTICON 17.12.1598

olygrs: § mrd 0.45 vest
pofile @ x=1250 - 1537

axels) @ 25
mofile rterssction n  ama dasEty goecttion tas
lagth e Yerce

X=1250 0.00 0 0.00 0.0 0
X=1262 0.00 0 0.000 0.0 0
*=1275 0.00 0  0.00 0.0 0
X=1267 0.00 0 0.000 0.0 0
%=1300 63.15 0.45 268 3.3 12,5 11363
x=1312 0.00 0 0.00 0.0 0
%=1305 18.00 0.59 180 3.3%0 12.5 763
%1337 34.40 0.60 250 3.3%0 12,5 10603
%1350 31.00 0.56 2372 330 125 15766
>§2 166.90 0.5 1045  3.3%0  12.5 44281
TS 4.00 0.2 55 330  12.5 2337
%1337 31.00 0.50 145 3.3%0 12,5 6158
%1400 0,50 0.2 1032 330  12.5 43738
%1412 24.00 0.6] 211 3.3%0 12.5 88
%1425 0.00 0 0.000 0.0 0
%1437 0.00 0 0.00 0.0 0
%=1450 0.00 0  0.000 0.0 0
X146 39.80 0.50 319 3.3%0 12.5 13516
%1475 3.60 0.45 137 3.3% 12.5 5787
%1487 0.00 0.45 135 3.3%0 12.5 SR7
= 0.00 0 0.000 0.0 0
#1512 6.40 0.45 2 3.3%0 12.5 o1
%1505 18.20 0.45 33 3.3%0 12.5 1419
%=1537 0.00 0 000 0.0 0
total 530.95 0.53 4206 33900 175.0 17528



IN STTU (F= RESERVE ESTIMETION

rolygrs: smni 0.45 vest

mofile @ x=1250 - 1537

axe(s) : 26
pofile irreresction
largth
®=1250 0.00
*=1262 0.00
*>=127B 0.00
®=1287 0.00
*=1300 0.00
*=1312 0.00
»=1325 0.00
¥=1337 0.00
*=1350 0.00
11.65
*= 0.00
X=1387 5.10
¥#=1400 40.00
*=1412 0.00
¥=1425 0.00
¥=1437 Q.00
¥=1450 0.00
t=1462 60.20
*=147> 0.00
*=1487 0.0
*=1500 0.00
®x=1512 0.00
=] 505 0.00
¥=1537 9.20
total 126.25

17.12.1558
i  arss  dasity pojetin tas
1142 arce
0 0.0 0.0 0
0 0,000 0.0 0
0 0.000 0.0 0
0 0.000 0.0 0
0 0.0 0.0 0
0 0.00C 0.0 0
0 0.000 0.0 0
0 0.000 0.0 0
0 0.000 0.0 0
0.45 40 3.3%0 12.5 1708
0 0.000 0.0 0
0.51 z 3.320 12.5 916
0.46 186 3.390 12.5 7871
0 0.000 0.0 0
Q 0.000 0.0 0
0 0.0 0.0 0
0 0.000 0.0 0
0.51 248 3.3% 2.5 10519
0 0.00C 0.0 0
0 0.000 0.0 0
0 0.000 0.0 0
0 0.0 0.0 0
0 0.00C 0.0 0
0.45 9 3.3%0 12.5 4175
0.48 5% 3.3%00 62.5 25190



IN 5TIU (P FEFRVE ESTIVETTCN

palyars: smnd 0.45 vest
mofile : %=1250 - 1537

ariz(g) : 27
rofile irtersectim ri
lergth
*=1250 0.00
#=1262 0.00
*»=1275 0.00
»=1287 0.00
*=1300 0.00
*=1312 0.00
%*=1325 5.00 0.55
*=1337 1-.75 0.47
=123 39.20 0.52
2 137.45 0.64
=375 141.85 0.60
x=1387 71.10 0.22
*=1400 163.10 0.%2
x=1412 38.35 0.52
X=1125 0.00
¥=1437 12.60 0.2
*=14%0 91,25 0.45
%=1452 0.00 0.50
*=1475 0.00
®=1487 0.00
®x=1500 0.00
*x=1512 0.00
ye=]825 Q.00
*=1537 0.00
total 718.65 0.55

17.12.198

aea  desity pujectian tas

0.000
0.000
0.000
0.00C
0.000
0.0C0
3.3%0
3.330
3.3%0
3.3%
3.3%0
3.3%0
3.3%0
3.3%0
0.000
3.3%0
3.3%0
3.3%0
0.000
0.000
0.020
0.000
0.00C
0.000

=
&

3.3500

rerce

0.0 0
0.0 0
0.0 0
0.0 0
0.0 0
0.0 0
12.5 3644
i2.5 94
12.5 18550
12.5 3587
12,5 31581
12.5 11646
12.5 18051
2.5 4158
0.0 0
2.5 2017
125 9646
25 40
0.0 0
0.0 0
0.0 0
0.0 0
0.0 0
0.0 0
137.5 147137



IN SITU (R RESERVE ESTIVETION 17.12.1%8

poiygTs: s mni 0.45 vest
prfile @ x=1250 - 1537

ark(s) : 28
ofile intersection ni aEs dosity poedtio tas
latth s race

%X=1250 0.00 0 0.000 0.0 0
X=1262 0.00 0 0.000 0.0 0
*=1275 0.00 0 0.000 0.0 G
x=1287 0.00 0 0.000 0.0 0
*=1300 0.00 0 0.000 0.0 0
¥=1312 0.C0 0 0.000 0.0 0
*=1325 0.00 0 0.000 0.0 0
x=1337 0.00 0 0.000 0.0 0
*=1350 0.00 0 0.000 0.0 0
)Qé 4.00 0.7 1% 330 125 %93
= 0.00 0.61 118 3.3%0 12.5 5009
®=1387 3.80 0.62 42 3.3%0 12.5 1797
*=1400 2.65 Q.66 48 3.3%0 12.5 2039
¥=1412 0.00 0 0.000 0.0 0
%x=1425 0.00 0 0.000 0.0 0
*=1437 .00 0 0.000 0.0 0]
¥=1450 33.15 0.45 169 3.3%0 12.5 T2
X=142 0.00 0 0.000 0.0 0
*=1475 0.00 0 0.000 0.0 0
¥=1487 Q.00 0 0.000 0.0 0
*=1500 0.00 G 0.000 0.0 0
x=1512 0.Co 0 0.00C 0.0 0
X= 0.00 0 0.000 0.0 0
*=1537 0.00 0 0.000 0.0 0
tatal, 43,60 0.59 513 3.3900 62.5 21720



IN STIU CRE REERVE ESTIVETION 17.12.7558

mlygrs: smri 0.45 vest
pofile : »=1250 - 1537
ark(s) : 6l+42

mofile intersectim i aea Grsity pojectin tas
lergth e rae
X=12%0 0.00 0 0.0 0.0 0
*=1260 0.00 0 0.000 0.0 0
=125 0.00 0 0.000 0.0 0
¥=1287 0.20 0 0.000 0.0 0
%=1300 0.00 0 0.00C 0.0 0
®=1312 0.00 0 0.0 0.0 0
X=1325 0.00 0 0.000 0.0 0
¥=1337 0.00 0 0.000 0.0 0
*=1350 0.0¢ 0 0.000 0.0 0
t 0.00 0 000 0.0 0
X= 0.00 0 0.000 0.0 0
2%=1387 0.00 0 0.000 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 0.000 0.0 0
¥=1437 0.00 0 0.0 0.0 0
X=1450 G.00 0 0.0 0.0 0
¥=1462 15.%5 0.76 274 3.3%0 12.5 &2l
*=1475 0.00 0 0.000 0.0 0
%=1487 0.C0 0 0.000 0.0 Q
*=1500 0.00 0 0.000 0.0 0
¥=1%12 C.00 0 0.000 0.0 0
X=1905 0.00 0 0.000 0.0 0
x=1537 0.00 0 0.000 0.0 0
tcral 15.9% 0.76 24 3.3%00 12.5 ezl



IN STTU (RE RESERVE ESTIVRITON

mlycas: s mrd 0.45 vest

profile @ ¥=1250 - 1537

TXE(S) : 23+24+25+26+ 2T+ 20401 +E24 55+ T 7493+ 99

mrofile intersectio

*=1250
*=1262
X=1275
*=1287
*=1300
*=1312
*»=1325
x=1337
=

®=L375
X=1367
X=1400
¥=1412
¥=1425
®=1437
x=14%0
X=14A2
x=1475
*=1487
*=1500
*=1512
X=1025
*=1537

tocal 11180.47

lath
123.25
186.90
293.20
366.36
368.84
474,93
£33.05
3.8
791.03
1035.00
723.45
475.15
791.16
528.35
8. 75
555.65
£78.85
504.73
222.08
119.06
143,85
195.35
269.15
223,45

17.12.1558

i arsa  daEity pojectim tas

0.58
0.57
0.58
0.60
0.51
0.%4
0.57
0.4
0.%5
0.5
0.22
0.48
0.%0
0.50
0.52
0.53
0.%0
0.4
0.53
0.51
0.55
0.55
0.53
0.44

0.53

n2
458 3.3%0
817  3.3%0
110 3.3%0
1456 3.3%C
2004 3.3%0
2408 3,390
BB 3.390
5361 3.390
6384  3.3%0
6427 2.3%0
4737 3.3%0
1589 3.390
4436 3.390
s 3.3%0
4275 3.3%0
3803 3.3%0
328 3.3%0
2% 3.3%0
1439 3.3%0
4 3.320
86 3.30
1425 3.3%0
1724 3.3%0
1483 3.3%0
66543 3.3900

5555@5555@5555@555@;5555%

minbhntnbhninbhtnbbnmbbhihowv v,

g
o

19642
4624
49161
€2036
84931
102035
151610
27152
270506
272357
200733
8A2T7
187992
134649
181169
152669
153719
126533

47623
603%
61583

2836717



1IN STTU CRE RESERVE, ESTIMEITION 17.12.19%8

olygrs: s mni 0.45 vest
ofile : x=1250
ace(g) @ -1423+225495+99

ree/um  irters. ni aea daslty pojectim was
lergth me rae
ws/l 5.8 0.67 45 3.3%0 12.5 1901
west/3 85.05 0.58 280 3.3 12.5 18
vest/4 27.10 0.35 168 3.3% 2.5 7126
et /f5 875 0.37 8 3.3%0 12.5 319
esr/6 12,75 0.57 71 3.3 1.5 3012
vest /7 16.05 0.4 58 3.3% 12.5 2442
ws/8 3.60 0.57 4 3.3%0 12.5 605
Tral 156.10 0.2 &4 3.3% 27287



N SI'TU (FE REEERVE ESTIVETTON 17.12.19%

palygrs: smrni 0.45 vest
pofile : x=1262

e (8) ¢ -1+1423424496:98+99

reme/rum  inters. ni  area daslty pojetim tas
lath i race
vest/1 7.30 0.73 30 3.3%0 12.5 1280
vest/3 57.05 0.57 262 3.390 12.5 11387
west/4 0.00 5 0.000 2.5 0
vw=/5 13.80 0.57 68 3.3%0 12.5 3715
vest/eé 18.15 0.4 52 3.3%0 12.5 2212
/7 0.0 2 0.000 12.5 0
west/8  13.80 0.47 s 3.390 12.5 3183
west /9 56.50 0.60 239 3.3%0 2.5 10121
ves /10 20.30 0.4 &4 3.3%0 12.5 2728
Ttal 186.20 0.57 823 3364 a4



IN 5T (R RERVE ESTIVRTTION 17.12.1958

mlygrs: s mni 0.45 vest
refile : x=1275
ack(s) : -1+1423+24+99

ree/nm  irters, n aea dasity poetim tas
leth 4% reare
vest /1 199,85 0.63 805 3.3%0 12.5 34100
vest/3 21.60 0.49 108 3.3%0 12.5 4597
wst/4 16.40 0.45 2 3.3% 12.5 2159
wet/5 0.0 9 0.000 12.5 0
vt f6 55.35 0.47 1% 3.3%0 12.5 8265
Tetal 293.20 0.38 1169 3.383 45161



IV STIU GOF RESERVE ESTIMRTTON 17.12.19%8

olygrs: g mri 0.45 vest
ofile : x=1287
axke(s) : -1+1+23424+96+99

rae/mm  irters, ni arma da=Ety pojetim tas
lergth e rerge
vest /1 3.30 0.58 13 3.3%0 12.5 553
v/l 0.00 3 0.0 12.5 0
vest/4 11.30 Q.65 z 3.390 125 924
vet/5  0.00 10 0.000 12.5 0
vest/6 6.5 0.52 &8 3.3%0 2.5 3742
vest /7 247. 0.2 &5 3.30 12.5 38330
e /8 0.00 3 000 125 0
vest/9 31.59 0.%4 153 3.3%0 2.5 8485
wst /10 2.71 0.52 110 3.320 12.5 4641
ves /11 42.85 0.61 174 3.390 12.5 7362
T% 366.36 0.60 1480  3.353 62036



IN STTU (RE RESERVE ESTIMRTICN 1712198

mlygrs: s mni 0.45 vest
ofile @ x=1300
arel(s) : 1424425+98+:99

rene/im inters, ni ama dasity pojectim tas
lergth N2 rage
wst/l  1.65 0.70 25 3.3% 12.5 1054
vestf3 45,58 0.2 184 3.3%0 12.5 78077
w4 16.55 0.60 157 3.3%0 12.5 6658
vest/5 64,10 0.57 331  3.3% 12.5 14011
s /6 15.50 0.51 8 3.3%0 12.5 3560
st /7 63.15 0.49 268 3.3%0 2.5 11363
vest/8 48.80 0.53 488 3.3%0 2.5 193
vest/9 113, 0.42 487 2.3 12.5 20653
368.84 0.51 2004  3.3%0 84931

Txal
®



IV STTU (RE REEERVE ESTIMRTIAN 17.12.1998

molygrs: s mni 0.45 vest
rofile @ x=1312
are(s) : -1+1424498+59

rae/nm  irters. n aer caeity pojetiom tas
lergh 2 rare

wst/l 0.0 0.68 4 33%  12.5 1848
vest/3 26.65 0.67 230 3.3% 12.5 9ml
vest/4a 0.0 0.5 53 3.3% 125 231
west/5 12.60 0.58 % 33% 12,5 2307
vest /6 46.80 0.58 296 3.3%0 @ 12.5 12546
vest /7 46.80 0.51 35 3.3%  12.5 15038
west/8 965.50 0.53 249 3.3%0  12.5 10845
st /9 24.80 0.45 170 33% 12.5 785
vest/10 61.20 0.57 285 3.3%  12.5 12085
et/ 1.80 0.05 6 330  12.5 250
west/12 61.35 0.45 198 3.3%0  12.5 8408
/13 4.65 0.64 110 3.3 12,5 4603
E/M 0.00 0.48 14 33% 125 &3
/15 21.28 0.48 55 3.3%0 125  23%
vest/16 73.30 0.48 2% 330  12.5 12457
et /17 0.00 7 0.00 125 0
Tetal 476.73 0.5¢ 2421  3.381 102295



IN STTU (RE FEERVE ESTIMRTTION 17.12.1958

mlygrs: s mni 0.45 vest
profile s x=1325
ae(s) : -1+l424425427455499

rene/rim  irters, ni aesa dasity pujetio tas
lergth ne rerge
west/2  5.00 0.5 8  3.3%0 12.5 3644
west/3 29.55 0.62 32 3.3 12.5 14489
vest/4 33,00 0.77 374 3.3% 12.5 15842
vest/5 184.40 0.51 539 3.3%0 12.5 22808
vest/7 23.40 0.52 15 3.3 12.5 8269
west/8 27.00 0.47 177 3.3%0 12.5 T3
vest/9 18.00 0.59 180 3.3% 12.5 7633
vest /11 155,54 0.45 701 3.3%0 12.5 29%6%
vest: /12 125.70 0.6l 79 3.3% 12.5 30461
vest/13 0.00 17 0.000 12.5 0
vesz /14 20.70 0.61 % 3.3% 12.5 4051
gh& 10.80 0.72 170 3.3% 12.5 7155
£33.09 0.57 3% 3.3M4 151610



IN STTU (RE FESERVE ESTIMRITCN 17.12.198

polygrs: s mri 0.45 vest
nofile @ x=1337
axb(s) @ -1+1423424+25:27+58+98

rere/rum  irters. n aes dsity poetiom tas
lagth ng raTe

vest/l 12,15 0.45 121 3.3%0 12.5 5133
vest/3 3.60 0.50 114 3.390 12.5 4821
vest/fa 0.00 8 0.000 2.5 0
wst/5  0.00 7 0.00C 12.5 4]
vest /6 9.50 0.49 178 3.3%0 12.5 T2
vest /7 36.90 0.50 363 3.3%0 12.5 15365
e /8 12.60 0.31 177 3.390 12.5 7505
we=t/10 90.70 0.69 488 3.3%0 12.5 20696
vestf11 23.40 0.48 148 3.320 12.5 6274
vest /12 103.40 0.57 704 3.3%0 12.5 29430
vest /13 71.20 051 305 3.3 12,5 1296
/14 6.€0 0.48 19 3.390 12.5 82

/15 303.59 051 1723  3.3%0 2.5 72992

vect /16 115.80 0.56 769 3.3%0 12.5 32582
vest/17 34.40 0.60 250 3.3%0 12.5 10603
Toral 823,64 0.4 5375 3.381 2752



I STTU (FE REERVE ESTIVRTTAN 17.12.19%8

mlygre: smni 0.45 vest
rofile : x=1350
axe(g) : - l4Z3H2025 2950895

reme/mun irters. n ama dasity pojecdm tas
lapth e race

wvest/1 39.20 0.%2 438 3.30 12.5 18550
wsfd 0.00 g.51 oS 3.3%0 12.5 1435
wst/5 18.00 0.%5 268 3.3%0 12.5 11355
vt /6 76.60 0.%% 811 3.3%C 12.5 34383
vet /7 30.80 0.55 % 3.320 12.5 4018
vest/8 13.00 0.58 104 3.3%0 12.5 4410
wst/9  7.20 0.e2 8l 3.3%0 12.5 3453
vt /10 73.80 0.68 762 3.0 12.5 32280
west/11 17.88 0.48 24 3.3%0 12.5 3465
wes/12 6.00 0.55 &7 3.320 12.5 284
west/13 3.82 0.43 20 3.390 12.5 82
/14 11.€0 0.5 210 3.3%C 2.5 8915

/15 0.0C 3  0.0Q0 12.5 0
vest /16 22.20 0.%0 392 3.3%0 12.5 16631
wstf17 0,00 6 0.000 12.5 0
vest/18 29.75 0.50 275 3.3% 125 1666
e /19 86.55 0.58 868 3.3%0 12.5 36771
et /20 64.65 0.4 In 3.320 2.5 15716
vestf21 97.60 0.48 571 3.3%0 2.5 24200
vest /23 196.20 0.51 oA 3.390 12,5 40411
Total 7oL 65 0.5 &412 3.385 271368



IN STIU (ORE RESFRVE ESTIVRITON 17.12.158

polyas: s mni 0.45 vest
moiile @ x=1362
axk(s) @ -1+H14244254 2642 428495453495

rare/mm irters, ni  aes daslty poetio tas
laoth 14 ez g

vwest/l 4.0 0.74 1% 3.3% 12.5 5693
vest/2  7.20 0.21 18 3,390 12.5 760
vest/3 137.45 0.64 863 3.3% 12.5 36887
vest/4 25,60 0.66 20 3.3 12.5 9305
vest /5 11.65 0.45 40 3.3% 12.5 1708
vest /6 159.55 0.2 661 3.3% 12.5 28009
vest /7 166.90 0.4 1045 3.3%0 12,5 44281
vest/B 37,80 0.45 285 3.3% 12.5 12087
vest /10 174.20 0.50 179 3.3%0 12.5 49968
et /1L 0.00 21 0.000 12.5 0
vest /12 16.20 0.62 105 3.3%0 12.5 4446
vest /14 21.60 0.%2 85 3.3 12.5 3608
/15 136.00 0.57 1188  3.3% 12.5 50338

/16 37.45 0.51 180 3.3% 12.5 7607
west /17 0.00 6  0.000 1.5 0
vest /18 73.40 0.50 2% 3.30 2.5 12379
w=/19 0.0 19 0.0 12.5 0
west /2l 34.20 0.50 150 3.3%0 1.5 6340
Txal 1043.20 0.5 491  3.366 273118



IN SITU (RE REEERVE ESTIMATTON 17.12.19%8

ralygrs: s mni 0.45 vest
pofile : x=1375
axk(s) @ -1+14234204 25+ 2T+ 28+56+98+99

rae/fnm  itas. ni ama da=Ety mojectim tas
lemh 114 TATE

vt /3 0.00 0.61 118 3.390 12.5 5009
vest /5 12.60 0.45 a 3.390 12.5 3867
vest/6  1.80 0.28 24 3.320 12.5 1013
west/7 198.95 c.47 1005 3.30 12.5 42601
ves /8 39.55 047 257 3.3%0 12.5 10903
vest/9 0.0 5 0.000 12.5 0
vest /10 4.00 0.52 55 3.3%0 12.5 2337
vest /11 57.25 0.50 164 3.3%0 12.5 654
ve/12 0.00 14 0.000 12.5 0
vest/13 0 25.60 0.55 26 3.3%0 12.% 11687
vest /14 0.00 14 0.000 12.5 0
st /15 118.80 0.4 1132 3.3%0 2.5 47974
/16 5.9 050 7 330 125 294

/18 14.40 0.51 89  3.390 12.5 375

ves£ /19 0.00 15 0.000 12.5 0
wvest /21 141.85 060 M5 3.3 2.5 31881
et /22 104.55 0.50 733 3.3%0 12.5 31071
Teral 725.25 0.2 4808 3:35¢ 201726



IN STIU (RE RESFRVE ESTIMETTON 17.12.198

polygrs: s mni 0.45 vest
pefile : x=1387
axk(s) @ -141423+25+26+ 27428498499

rae/n  irters, ni area desity pojetim tas
lapth e jeess

west/2 3,80 0.8 42 3.3%0 12.5 1797
vest /5 31.00 0.50 145 3.3 12.5 6158
vest /6 125.70 0.47 465 3.3 12,5 19%%
vest/7 32.40 0.48 111 3.3% 12.5 4702
vest /8 105,90 0.46 258 3.3% 125 1094
vest/9 6,00 0.40 25 3.3%0 125 1069
west /10 37.80 0.45 264 3.3%0 2.5 117
vest/11 3.60 0.47 7 3.3% 125 312
vest /12 35.15 0.47 304  3.3% 125 12900
vest/14 4.60 0.40 2 3.3% 12.5 7
et /15 15.40 0.5 8 3.3% 12.5 354
vest /16 5.30 0.43 9  3.3%0 12.5 375
/17 5.10 050 2 3.3% 12.5 916

/18 27.20 0.45 102 3.3%0 12,5 431

vest /19 55.70 0.52 1% 3.30 125 8072
Txal 49 .65 0.48 203 3.3 86980



IN STTU (R RESERVE ESTIVATION 17.12.158

olygrs: s mni 0.45 vest
mofile : %1400
ke (8) @ 1423424425426+ 2T+ 28495+ 74+ 98+99

reme/iim  inters. n ama dasEity pojection tas
larth m2 race

v/l 4.35 0.48 42 3.3 12.5 1795
s/l 2.65 0.65 48 3.390 12.5 2039
wst/4  8.40 0.41 45 3.3 12.5 182
vest/5 0.0 13 0.000 12.5 0
vest /6 11.30 0.45 113 3.3% 12.5 4774
vest /7 1.80 0.26 30 3.3%0 12.5 1264
et /8 12.60 0.51 g1 3.390 12.5 3859
w10 4.25 0.07 7 3.3 12.5 286
wesn /11 13.35 0.38 37 3.3% 2.5 1550
wst/12 5.0 0.45 20 3.3% 12.5 853
vest /13 14.35 0.38 70 330 12.5 2952
/14 3.45 0.52 14 3.3%0 12.5 609
/1S 163.10 0.52 426  3.3%0 12.5 18061
s /17 72.40 048 210 3.3% 12.5 8901
west /19 68.00 0.5 743  3.390 2.5 31444
vest 20 22.50 0.46 250  3.3%0 2.5 12275
vestf22 43,65 0.47 230 3.3%0 12.5 12297
vest /24 96 80 0.5¢ 512 3.3%0 12.5 22988
vest /27 83.99 0.45 561 3.3 2.5 23791
vest /28 41.90 0.54 246 3.3 12.5 10418
vest /29 41.40 0.47 118 3.3 12.5 4983
west /30 34.17 0.47 2% 3.30 2.5 12366
vest/3l 19.60 0.%6 143 3.3 12.5 6050
vesz /32 20.00 0.47 88 3.3 12.5 3730
west/33 0.0 0.51 30 3.3%0 12.5 1263
vest/34 23.40 0.47 53 3.3 12.5 2244
Tral 817.71 0.50 458  3.380 192698



IN SI'U R RESERVE ESTIMATICN 17.12.1998

polygrs: s mri 0.45 vest
profile @ x=1412
axk(s) @ -141425+27+97498+99

rae/nm  irters. ni area sty mojedtidio,m tas
largth e rarce

wtfl 38.35 0.52 9 3.3% 12.5 4158
et /3 3.60 0.40 15 3.3% 12.5 630
vest/4 64,30 0.51 255  3.3% 12.6 10820
et /5 24.00 0.61 211 3.3%0 12.5 848
\est /7 47.60 0.48 231  3.3%0 12.5 9B
vest/8  7.40 0.49 £ 3.3% 12.5 48l
vest /9 177.83 0.48 1425 3.3% 12.5 60377
st /10 0.00 4 0.000 12.5 0
wstf11 0.0 15 0.000 12.5 0
vest /12 12.60 0.44 & 3.3% 12.5 7769
vest /13 32.64 0.46 133 3.3 12.5 5603
/14 0.0 & 0.000 12.5 0
Eﬁs 27.60 049 210 33%0 12.5 8913
/16 83.80 0.5 423 3.3%0 12.5 17944
et 17 7.20 0.25 15 3.3%0 12.5 g3
vest /19 7.23 0.46 43 3390 12.5 1807
Tral 539.15 0.50 23237 3.3% 136102



IN STTU CRE REFRVE ESTIMETION

polygms: g mnd 0.45 vest

refile @ x=1425

axrie(s) @ -1423+24+97+98+59

reme/mm  irters.

latth
vest f1 21,60
e/l 67.30
vE/4 35,20
vest/5 376,05
wst/6 9.00
vest /7 42,20
esn/8 16.80
west/9 3.6
et /13 5.40
west /14 12,60
wstf15 75.20

§/16 0.00
T 64,95

17.12.1958

n ama dsity mojetim tas

2

0.52 129
0.50 271
0.49 332
0.5 2405
0.43 330
0% 3%
0.42 S0
0.41 e
0.60 24
0.21 20
051 21

2
0.52 4351

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
3.3%0
3.3%0
0.0C0

3.373

:

BEEEEBEEEAEEE
momumuiuuwummi o

446
11489
14061

101932
14003
15096

3820

145

3491

a3z
11829
0

183456



IN SITU (FE RESSRVE ESTIVRTION 17.12.198

olygrs: s mni 0.45 vest
pofile : x=1437
axke(s) @ 23424426+ 27+97+98+90

reve/frum - ircers, ni aea dasty pojectim tas
leeh 2 race
vest/2 12,60 0.62 69  3.3%0 12.5 2917
vest/3 30.45 0.2 332  3.3% 12.5 14063
wst/4 57.10 0.48 458  3.3% 12,5 1ea31
west/6 82.70 0.45 278  3.3%0 12.5 11800
vest/7 148.20 0.5 1139  3.3%0 12.5 48251
wvest/8  14.40 0.47 113 3239 12.5 4784
Vest /9 100.40 0.48 €8 3.3 12,5 2907
vest /10 0.00 0.45 33 3.3% 12.5 1416
vest /11 109.80 0.52 485 3.3 12.5 20537
Tetal 555.65 0.53 3603 3.3%0 152669



IN STTU (RE RESFRVE ESTIMRTTCN 17.12.19%8

rolygrs: s mni 0.45 vest
rofile @ x=1450
are(s) -1+ 142442T+28+ 96+ T4+ S0

e/ irrers. n. area daslty pojetiom tas
lepth i Yage

s/l 0.00 20 0.0co 12:5 0
vest/4 33,15 045 168 3.3 12.5 TiE2
et /5 9125 0.45 Z8 3.3%0 12.5 9646
e /6 43,90 0.5¢ 171 3.3%0 2.5 TLS
vest /7 0.00 0.51 31 3.3 12.5 1315
vest/8 35.40 085 Z/Hx 3.3%0 2.5 s
vest/9 90.40 0.5%6 611 3.3%0 12.5 25899
e /10 72.%0 0.51 26 3.3%0 s 27
e /1 9.0 0.47 7 3.3% 12.5 3224
vest /12 0.00 &7 0.000 12.5 0
vt /13 10.25 0.5 185 3.3%0 12.5 7836
ot /15 12.30 0.%2 75 3.3%C 12.5 314
/15 5.40 0.45 49 3.3%0 12.5 2075

/17 25.15 0.50 i 3.320 12,5 726

ves /18 246.15 0.46 1051 3.3%0 12.5 44557
w=f19 0.0 6 0.000 2.5 0
vest /20 1.80 0.42 6 3.3%0 12.5 242
Teral 680.65 Q.50 3726 3.306 153%1



IN STIU (B FESFRVE ESTIVMATION

mlygrs: s mni 0.45 vest
rrofile @ x=1462
Gk (s) ¢ -1+1423424425426+ 27461460+ 97498499

ree/mm  inters.

lerpth

e/l
vest /7
vest/8
vest/9
vest /10
vest /11
vest /12
vest/13
west f15
vest/16
vest/17
/18

/19
vest /20
vest /21
vest /24

Tzl

15.%
5.20
23.12
18.00
51.45
3.60
38.56
18.40
56.50
37.30
25.85
€0.20
0.00
0.00
115.80
392.80

509.93

17.12.1928

n  aeEa dasity poetim tas

0.76
0.31
0.5
0.52
0.4
0.50
0.51
0.50
0.53
0.44
0.%4
0.51
0.50
0.76
0.53
0.50

0.53

e
145
35
149
123
232
19
172
139
303
272
243
248
10
125
483
319

3021

3.3%0
3.3%
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.290
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.3%0
3.390

3.3%0

:

SESESESESENASESESESESESASESEES
Mmoo mpumuneo;,m

8326
1452
6321
2209
sey
g1l
7290
5370
12852
1509
10297
10519
404
255
20488
13516

128032



IN STTU (RE FESERVE ESTIVRETTON 17.12.1598

olygas: s mnd 0.45 vest
pofile : x=1475
are(s) : 23425+95+974+98+99

ree/rum - inters, n aEm dasEty pojetion tas
lath T2 rare
s/l 3.0 0.45 137 3.3%0 125 587
et /4 TR 0.% 261 3.390 2.5 11051
/5 16.13 0.51 1= 3.320 i2.5 €453
vest/6 31.10 0.55 208 3.3%0 12.5 8815
et /7 22.20 0.49 g7 3.3%0 2.5 4102
vest /8 16.60 0.6C 74 3.3%0 12.5 3115
west/9  1.80 0.52 86 3.320 12.5 3645
vest/11 26.60 0.4 20 3.3%0 12.5 G321
vest/12 26.30 0.5 205 3.390 12.5 8704
Tetal 22,08 0.53 1438 3.3%0 600A4



IN STIU (R FESERVE ESTIMRITN 17.12.19%8

polygrs: s mni 0.45 vest
pofile : x=1487
(s @ 25126497+96+499

rae/nm - irrers, ni  aes dasEity pojection tas
lagth e TeargE
vet/2  0.00 0.45 135 3.3%0 12.5 5737
vest/3 63.26 0.45 585 3.390 12.5 24805
est/a 27.00 C.a3 146 3.3%0 12.5 6203
wvest/5 0 19.8) C.59 105 3.3%0 12.5 4464
st/ 9.00 0.52 151 3.3%0 2.5 £409
Ttal 119.06 0.51 1124 3.3%0 47623



IV &TTU (FE RESFRVE ESTIMEETICN 17.12.198

palygxs: smni 0.45 vest
rEefile © x=1500
ark(s) : -1+1+455497458499

e/ irters, ni ams dEeEbty pojetiom tas
lemth e e
e/l 7.20 0.52 116 3.3%0 12.5 4915
w=t/3 0.0 & 0.000 2.5 0
vest /4 49.60 0.58 258 3.3%0 12.5 10530
vesr /6 36.00 0.58 213 3.3%0 12.5 > 115}
vest/7  0.00 6 0.000 12.5 0
vest/8  8.10 0.45 50 3.3%0 12.5 2118
vest/9 14.60 0.58 105 3.32%0 12.5 4428
wst/10 28.35 0.51 125 3.3%0 2.5 5278
Tral 143.85 0.%5 878 3.343 36685



IN STIU CRE RESERVE ESTIMATION 17.12.19%8

polygas: smni 0.45 vest
pofile @ x=1512
axe(s) : -141425+57458+99

reve/nan irters, ni  ams GEELy pojectim tas
lergth 2 raree
vet/l  6.40 0.45 2 3.3%0 12.5 A2
vesc /4 87.25 0.55 6/8 3.3 12,5 287486
vest/S 34.28 0.57 231 3.3%0 12.5 9791
vest/6 45.02 0.% 320 3.3%0 12.5 13566
vest /7 23.40 0.50 100 3.3%0 12.5 4257
w=t/8  9.00 0.34 39 3.3% 1.5 1649
vest/9 0 0.00 0.55 73 3.3%0 12.5 3092
Toral 205.35 0.5 1464 3.3%0 £2043



IV STTU (RE RESERVES ESTIMRITAN 17.12.198

mlygrs: smni 0.45 vest
mofile @ x=1525
ark(g) : -141425+98+59

rae/nm  irrers, n ama dasElty pojetim tas
lath P rae
west/2 18.20 .45 3 330 12.5 1419
vwest/3 12.65 0.39 55 3.3%0 12.5 2342
vest/4 139.90 0.5 1143 3.3%0 12.5 48451
west/5 47.55 0.58 217 3.3 12.5 9176
vest /6 S0.85 0.22 285  3.390 2.5 12068
wst/7  0.85 0.64 18  3.3%0 12.5 763
Teeal 270,00 0.5 172 3.320 74220



IN STTU (FE REFRE ESTIMRTTON 17.12.,198

olygrs: s mnd 0.45 vest
rrofile @ x=1537
are(g) @ 141426498499

rae/nm  irters. ni aea dEsity poetinm tas
lagth e rare
s/l 1.80 0.2 33 330 125 1387
west/4 9.30 0.45 9 3.3% 12.5 4176
wt/s 37,90 0.57 142 33% 125  &xl
w6 1.80 0.5 10 3.3, 12.5 4%
wst /7 3.60 055 2 330 125 1354
vws/8 113.40 0.55 7% 3.3%  12.5 337148
st /9 20.40 0.50 135 330 125 5721
west /10 33.45 0.59 190 3.3 12,5 80
vest/11 3.60 0.53 26 3.3 12,5 1120
Total 225,25 0.5 1464  3.3%0 62023



desity poietim tas

IN STTU (FE FESERVE ESTIVRTTON 18.12,1998
mlygrs: s mni 0.45 vest
profile  x=15%C - 170
ade(s) : 33+34435+36
rofile irtersection ni ama

leroth e
X=1550 89.55 0.5 3361 3.3
*=1552 £9.40 0.%2 175 3.3%0
*%=1575 45.55 0.54 295 3.3%0
%=1587 234.30 0.51 11%3 3.3%0
x=1600 289.40 0.5 gz 3.390
X=1612 312.00 0.% 1923 3.3%0
x=1625 474.40 0.54 2033 3.3%0
¥=1637 331.15 0.57 2=06 3.3%0
Xz 267.44 0.57 2049 3.320
Q 19%6.90 0.5¢ 1213 3.3%0
= 166.33 0.53 1251 3.3%0
x=1687 174.00 0.51 1341 3.3%0
X=1700 185.21 0.48 110 3.320
¥=1712 116.85 0.49 137 3.390
x=1725 165.10 0.4 185  3.3%0
x=1737 133.15 0.55 1093 3.3
X=1750 109.35 0.4 99 3.3%
toral 3321.08 0.51 21485 3.3200

.5
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IN STTU CRE REsERVE ESTIMRTION

palygrs: smnd 0.45 vest
peoflle : x=1550 - 1750

axk(g) : 338

pofile intersectim ni
laoth

¥=1550 0.00

X=1562 0.C0

x=1575 0.00

#=1587 0.00

®=1600 0.00

X=1612 0.00

*=1625 18.8D 0.58

x=1637 25.70 0.62

X= 27.20 0.60

@ 2.30 0.46

X= 13.40 0.50

¥=1687 0.00

®=1700 0.00

»=1712 0.00

¥=1725 0.00

*=1737 0.00

*X=1750 0.00

tatal 87.40 0.59

18.12.198
area dasity pojection tas
i race
¢ 0.000 0.0 0
0 0.000 0.0 0
0 0.00 0.0 0
0 0.000 0.0 0
0 0.000 0.0 0
0 0.000 0.0 0
26 3.3 12,5 11255
50 3.3%0 25 374
570 3.320 12.5 24135
36 3.3%0 12.5 1527
166 3.3%0 12.5 7053
0 0.000 0.0 0
0 0.000 0.0 0
0 0.00C 0.0 0
¢ 0.000 ¢.0 0
0 0.000 0.0 0
0 0.000 0.0 0
1597 3.3500 a2.5 67692



IN STTU % BEERE ESTIVAETTCN 17.12.198
polygrs: g mni 0,45 vest
prfile : x=1550 - 1750
k(s 1 33434435+36+37+38
ofile irterssction ni  ara

lapth ng
#*=1550 89.55 0.5 21 3.320
*=1552 £9.40 0.52 1% 3.3%0
*=1575 46.55 0.%4 255 3.3%0
*=1587 234.30 0.51 1153 3.3%0
*=1600 289.40 0.56 g7 3.3%0
»=1612 312.00 0.%4 1922 3.3%0
*=1625 493.20 0.55 2298 3.3%0
¥=1637 356.85 0.58 3066 3.3%0
¥=1 2 .64 0.58 2619 3.3%0
ﬁ 159.20 0.5 1247 3.3%
*= 19.73 0.53 1417 3.3%0
»=1657 174.00 0.51 1341 3.3%0
¥=17CC 185.21 0.48 1160 3.3%0
x=1712 116.85 0.49 1347 3.3%0
®x=1725 165.10 0.4 1848  3.3%0
x=1737 133.15 0.5 1093 3.3%0
®*=1750 109.35 0.%4 969 3.390
totzal 3408.48 0.54 23083 3.3%00

&
b
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46303
41068
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IN STTU CRE RESERVE, ESTIVETTAN 17.12.198

polygas: s mni 0.45 vest
mefite : x=1550 - 170

akis) 33
rofile intersection ni  ama dasity pojecttion tas
lergth 2 pecge o
= 63.60 0.50 180 3.3%0 12.5 8039
X=1562 45.35 0.4% 58 3.3%0 12.5 2473
xX= 41.65 0.55 2% 3.3% 12.5 10842
¥=1587 90.65 051 438 3.3% 12.5 18588
*=1600 86.00 0.60 274 3.3%0 12.5 11590
*¥=1612 86.5%0 0.48 391 3.3%0 12.5 16565
#=1625 0.00 0 0.000 0.0 0
%=1637 23.65 0.50 27 3.3%0 12.5 5381
X= 40.40 0.45 2089 3.3 2.5 8546
0.00 0 0.000 0.0 0
X= 35.30 0.51 243 3.3%0 12.5 10301
x=1687 43.20 0.50 2% 3.3=20 12.5 12360
X=1700 52.00 0.4 260 3.3 12.5 1035
¥=1712 44 .65 0.50 20 3.3%0 12.5 9331
*x=1725 32.55 0.48 1% 3.3%0 12.5 6604
*x=1737 30.95 0.47 215  3.3%0 12.5 g123
*=1750 53.10 €.50 329 3.3 12.5 13925
total TH.95 0.51 32658 3.3%00  187.5 155003



I STIU (R RESERVE ESTIVATION

polyars: s mni 0.45 vest
profile  x=1550 - 1750

axk(s) : 34
wrfile intersectiom ni
lagth
*=1550 25.95 0.e2
®=15a2 23.06 0.55
*=1575 4.90 0.45
X=1587 139.80 0.51
*X=1500 203.40 0.55
X=1612 210.70 0.55
»=1e25 356.55 0.53
x=1637 210.70 0.52
*=1650 79.99 0.5C
59.75 0.57
X= 41.00 0.55
®=1687 84.15 0.5
#=1700 9.1 0.47
x=1712 32.50 0.%4
x=1725 5.85 0.53
*=1737 72.20 0.0
*X=170 23.15 Q.61
total 1788.43 0.+4

dereity pojection tas

17.12.19%8
area
e
17l 3.3%
17 3.3%0
3z 3390
&5  3.3%0
6% 3.3%0
1207 3.3%0
1415 3.3%0
h=0 3.320
450 3.3%0
3% 3.3%0
3z 3.3%
489  3.39%0
3% 3.2%0
403 3.3%0
S8 3.3%0
28 3.3%0
383 3.3%0
9748  3.3900

:

7244

1648
25441
29539
51137
59969
48723

16920
13841
20724
15416
17065
36420
22390
164
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IN SIiU (FE REERVE ESTIVRTICN

polygas: s mnd 0.45 vest

rofile : x=1550 - 1750

axk(s) : 35
rzofile irtersectim
lergth
X=1550 0.00
*=15A2 0.00
®=1575 Q.00
X=1587 3.85
X=1600 0.00
»=1612 14 .40
*=1625 77.85
*=1637 £5.90
¥= 101.65
@ 61.70
*x=167% 72.15
X=1687 37.10
®*=1700 24.02
x=1712 36.10
#=1725 35.70
*=1737 3C.00
¥=1750 28.10
total 585,50

0.4

0.56
0.57
0.58
0.4
0.52
0.%4
0.52
0.%0
0.46
0.55
0.53
0.49

17.12.19%6

sty pojectim tas
rage
0.0C0 0.0 0
0.000 0.0 0
0.000 0.0 0
3.3%0 12.5 848
0.000 0.0 0
3.3%0 125 1371
3.3%0 2.5 21818
3.3%C 12.5 21449
3.3%0 12.5 5185
3.3%0 12.5 14336
3.390 2.5 18000
3.3% 2.5 1726
3.3%0 12.5 5273
3.3%0 12.5  ZMHA
3.3%0 12.5 24763
3.390 125 1%
3.3%0 12.5 1049
3.3500 182.5 217986



IN SITU (R RESERVE ESTIVEITCN

olygas: smni 0.45 vest

acfile : x=1550 - 1750

axeis) : 36
rofile irtersactim i
lerth
%=1550 0.00
*=15A2 0.0C
*=1575 0.00
%=1587 0.00
%=1600 0.00
»=1612 0.00
®=1e25 0.00 0.58
*=1637 30.90 0.65
X= 45,40 0.64
29.45 0.%8
K= 17.88 0.3
x=1687 9.55 0.46
%=1700 29.40 0.44
*=1712 3.60 0.50
®x=1725 0.00
%x=1737 0.00
®=1750 0.00
texal 166.18 0.5%

17.12.198
area  dgEly pojedtion tas
nl YAR
0 0.000 0.0 0
0 0.030 0.0 0
0 0.000 0.0 0
0 0.0 0.C 0
0 0.000 0.0 0
0 0.0 0.0 0
13 3.30 12.5 4353
7S 3.3%0 12.5 30448
843 3.3% 12,5 35740
473 3.3%0 2.5 20041
256 3.3 12.5 10849
153 3.3%0 12.5 €497
312 3.3 12,5 13230
7w 3.3%0 12.5 3228
0 0.0 0.0 0
0 0.000 0.0 0
0 0.0 0.0 0
2935 3.3%00 100.0 124386



IN STIU G RRSFRVE ESTIMBITON

polygrs: s mri 0.45 vest
pofile : %=1550 - 170

axke(g) : 37

rrofile itersection ri
lagrh

¥=1550 0.00

*#=1562 0.00

*=157> Q.00

X=1587 0.00

¥=1600 0.C0

*=1612 0.00

X=1625 12.40 0.0

x=1637 25.70 0.a2

*= 21.20 0.62

@ 2.30 0.46

¥=167% 13.40 0.50

*=1687 0.00

x=1700 0.00

*=1712 0.00

*=1725 0.00

%=1737 0.00

X=17=0 0.00

total, 75.00 Q.60

17.12.1958
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IN SITU CRE FESERVE FSTIVRTICN 17.12.1998

polygrs: smni 0.45 vest
rrofile @ x=1550 - 1750

axke(s) : 38
rofile intervsection o arsa d&Ebty poetion tas
lapth e Yace

X=1550C 0.00 0 G.000 0.0 0
X=1562 0.00 8 {.000 0.0 0
x=1575 0.00 0 0.000 6.0 0
»=1587 0.00 0 0.000 0.0 0
*=1500 0.00 0 0.000 0.0 0
%=1612 0.00 0 0.000 0.0 0
*=1625 6.40 0.%2 45  3.390 12.5 2078
*=1637 0.00 0 0.00C 0.0 0
= 6.00 0.49 59 3.3%0 2.5 249
@ 0.00 0 0000 0.0 0
¥= 0.00 0 0.0C0 0.0 0
X=1687 0.C0 6] 0.000 0.0 0
#X=1700 0.00 0 0.000 0.0 0
*=1712 0.00 0 0.000 c.0 0
*=1725 0.00 g 0.000 0.0 0
*=1737 0.00 0 0.000 0.0 0
*=1720 0.00 0 0.0 0.0 0
total 12.40 0.%0 108 3.3500 25.0 4571



IN STTU (FE FEFRVE ESTIVATIAN 17.12.19%8

polygas: s mri 0.45 vest
pofile : x=1550 - 1750
axdaisl 1 3343443543543 T+38+ 56+ S8+ 95

pofile irfersectim n aen s pgetim tas
laoth 14 ace
%®=1550 336.20 0.51 1%  3.3% 12.5 63391
x=1562 392.30 0.49 1478 3.3%0 125 eax
x=1575 333.00 0.45 1145 3.3%0 12.5 48505
x=1587 135 0.50 171&  3.3%0 12,5 72838
X=1600 408,15 0.54 1356 3.3%0 2.5 SH56
»#=1612 393.35 0.53 2288 3.3 12.5 96945
x=1625 591.70 0.4 2718 3.3 12.5 15171
»=1637 374.25 0.57 3145 3.3%0 12.5 133289
Xz 254 .64 0.58 2618  3.3%0 2.5 108a2
@ 159.20 0.5 1247 3.3%0 2.5 =285
%=1b70 179.73 0.53 1417 3.3%0 12.5 6045
¥=1637 174.00 0.51 1341 3.3%0 12.5 56807
*=170 221 .46 0.47 1361  3.320 12.5 57688
X=1712 129.85 0.50 1458 3.3%0 2.5 &17™4
*=1725 165.10 0.2 149  3.3%0 12,5 659856
x=1737 133.15 0.55 1093  3.32%0 12,5 48308
%=17T50 123.40 0.5¢  10=2 3.3%0 12.5 4454
txal 4753 83 0.53 2857 3.3%00  212.5 1210867



IV STTU (R RESFRVE ESTIMETTCN 17.12.198

mlyrre: s mni 0.45 vest
mofile : ®=1550
axe(s) : 1+33+34+98+:99

rae/rum irters. n  area drEty pojetim tas
lacth 1% rae
st /2 25.9 0.62 171 3.30 12.5 7244
vest/3 15,35 0.41 % 3.30 12.5 400
est/4 63,60 0.50 190  3.30 12.5 8039
vest/5 40.95 0.5 1% 3.3%0 12.5 8241
st f6 43.85 0.52 13  3.3%0 12.5 5761,
vest /7 9.80 0.60 38 3.3%0 12.5 1629
vest /8 111.50 0.45 433  3.3%0 12.5 18351
vest /9 25,20 0.50 238  3.3% 12.5 10106
Toral 336.20 0.51 14% 3.3 63391



IN 5TTU (RE RESRE ESTIMATION 17.12.19%8

polygrs: s mni 0.45 vest
pofile @ x=1562
ark(s) @ -1433+434498+55

rae/nm  irters. ni ama daslty puettdom tas
lagth e rage

vest /1 23,05 0.5 117 3.3% 12.5 4943
st /3 46.35 0.45 53 3.3% 12.5 2473
vest/4 0.00 13 0.0 2.5 0
vt /S5 5.40 0.21 14 3.3% 12.5 576
vest /6 3.55 0.43 17 3.3%0 12.5 707
vest /7 165.35 0.47 64 330 12.5 27285
vest/8 27.00 0.43 125 3.39% 12.5 5311
vest /9 35.20 0.48 160  3.3%0 12.5 6784
vest /10 79.20 0.49 246 3.30 12.5 10442
vest/11 9.00 0.49 53 3.3% 12,5 243
st /12 0.00 14 0.000 12.5 0
/13 7.15 0.70 74 3.39 12.5 3140
Tral 401.25 0.49 1535  3.30 63905



IN 81U O RESERVE ESTIMETICN 17.12,1998

valygas: g mnd 0.45 vest
mofile : x=1575
arie(s) ;o -1433434498499

renefiim  irters, n ama dasity pojectin tas
lergth 2 bege )
estf2 4.0 0.45 39 3.3 12.5 1648
et /3 43,65 0.47 186 3.3%0 12.5 7901
vest /a4 41,65 0.55 255 3.3%0 12.5 10842
west/5 0.00 6 0.00C 12.5 0
st e 19.35 0.32 26 3.3%0 12.5 1087
vest /7 57.50 0.50 159 3.330 12.5 &7
vt /8 185,30 0.47 505 3.3%0 12.5 21357
vest /9 9.00 0.55 12 3.3%0 12.5 517
we= /10 0.0 16 0.000 12.5 0
Tral 361.35 0.49 1204 3.329 50109



IN STTU (R FE=ERVE ESTIMRITIN 17.12.198

mlygrs: smri 0.45 vest
ofile : x=1587
crrk(s) ¢ -1433+34435+58499

rene/um irrers. ni ama d&slty pojstim tas
lagth e rae
wstfl 3.8 0.%4 20 3.3% 12.5 848
wso /3 12.65 0.48 202 3.3%0 12.5 8577
e /4 90.65 0.51 439 3.30 12.5 18589
wst/5  0.00 4  0.000 12.5 0
wstf6 9.00 0.41 10 3.3% 12.5 415
vest /7 39.80 0.55 126 3.3 12.5 5345
s /8 54.60 0.46 232  3.3%0 12.5 9]39
Ve /9 125,40 0.51 &8 3.3% 2.5 26821
wst /10 0.00 2  0.000 12.5 0
vest /11 14.40 0.53 67  3.3%0 12.5 2820
Ti 350.35 0.50 1730 3.371 73053



IN SITU (% RESRRVE ESTIVETIAON 17.12.1998
mlyares: s mri 0.45 vest

reofile @ 2e=1600

ark(s) : -1433434435+96+99

reng/mm  irters. n ama &Ebty Eojetiom tas
laxfh e reare

vest/1 102.70 0.46 261 3.350 12.5 11058
west/5 17.30 0.49 114 3.3% 2.5 4849
w6 1.10 0.50 €0 3.3%0 2.5 2544
vt /7 1.80 0.44 4 3.320 12.5 17z
vest/8 107.80 0.57 416 3.3% 12.5 17620
et /9 43.60 0.63 119 3.3%0 12.5 5026
st /10 6.40 0.71 18 3.3%0 12.5 768
vest/11 0 0.00 8 0.000 12.5 0
/12 6.30 0.61 51 3.390 12.5 2157
wst/13 0.00 3 0.000 12.5 0
ws/14 78.30 0.5 168 3.3%0 12.5 7120
/15 0.00 3 0.000 12.5 0
E/m 9.7 0.48 72 3.320 12.5 3061
/17 36.00 0.55 137 3.390 12.5 575

Total 411.05 0.54 1433 3.3%8 60172



IN 511U (RE RESERVE ESTIMETION 17.12.1928

polygars: s mni 0.45 vest
acfile : x=1612
mde(g) : -1+1433+34435+99

rEne/rim  irters. ni  aea dasEity pojetio tas
lagth e rae
vest /2 14.40 0.%% 325 3.3%0 12.5 13771
w3 4.7 0.53 135 3.3%0 12.5 5731
vest/4 40,10 0.50 147 3390 12.5 6210
vt /6 37.80 0.47 199 3.3%0 12.5 8449
wes/7 0.0 5 0.00C 12.5 0
vest /B 206.00 0.5 1072 3.3%0 12.5 45405
vest/9 81.35 0.48 3 3.3 2.5 1473
wst /10 9.00 0.48 45 3.3%0 12.5 1906
v/l 0.00 26 0.000 12.5 0
Total 393.35 0.53 2319 3.345 9655



IN STTU (R RSERVE, FSTIMEITON 17.12.198

rolygrs: s mnl 0.45 vest
pofile : %=1625
ark(s) @ -14l434435436+ 3438495498499

mae/nm rers. n aemm d@aslty poectin tas
lacth 2 Tae
wst/l 6.40 0.52 49 330 125 207
v/l 3.0 0.61 37 3.320 12.5 1554
et /4 0.00 45 0.000 12.5 0
vest/s 2,10 049 3 339 12.5 1424
west/6 12.40 0.60 217 3.3% 12.5 9177
st /7 77.85 0.57 515 3.3%0 12.5 21818
vest/8 378.80 0.54 1344 3.3%0 12.5 56970
et /9 2.40 0.33 23 3.30 12.5 919
vest /10 5.40 0.45 30 3.3%0 12.5 1265
wat/11 0.00 18 0.000 12.5 0
w=t/12 30.80 0.4¢2 130 2.3%0 2.5 P2iea)
/13 0.00 2 0.0 12.5 0
/14 17,75 0.47 71 3.3%0 12.5 2599
et /15 0.00 0.58 103 3.390 12.5 4353
vest /16 35.05 0.46 108 3.3 1.5 4573
et /17 25.10 0.48 &£ 3.3 125 34
Ttal 597.10 0.%4 2805 3312 116150



IV STTU RE RESERVEL ESTIMATTON 17.12.198

polygrs: s mri 0.45 vest
mofile @ x=1637
axe(s) @ -141433434+35436+437458+99

reme/nim  irters, i aea dEsity pojetion tas
lergth ne TELR

e/l 25.70 0.e2 560 3.3%0 12.5 23721
e /2 65.90 0.8 511 3.3%0 12,5  21#49
e/l 867 0.50 4% 3.3%0 12.5 20950
vest/6 30,90 0.65 719 3.3%0 2.5 30448
vest/8 23.65 0.50 127 3.3%0 2.5 5381
es/9  3.60 0.26 24 3.390 12.5 1005
w11 2.10 0.53 1 3.390 12.5 468
vest /12 5.40 0.47 26 3.320 12.5 1054
wt/13 0.00 3 0.000 12.5 0
wst/14 0.00 20 0.000 12.5 0
west/16 9.9 0.46 43 3.390 12.5 1805
/22 123.% 0.3 €55 3.3%C 12.5 27773

Ttal 377.85 0.57 31% 3.366 13425



IN ST RE RESRVE ESTIMMIICN 17.12.1988

olygrs: s mni 0.45 vest
rofile @ 2%=1650
axe(s) @ -1433434435436+:37438

rere/run ireers. n aee deslty mojectim tas
legth e rarce

vest/2 6,00 0.45 59  3.3%0 2.5 243
vest/3 21.20 0.2 511 3.30 2.5 21642
vest/4 45,40 0.6 83  3.30 12.5 35740
vest /S 83.35 0.55 463 3.3%C 12.5 19638
vest /6 0.00 4  0.000 12.5 0
vest /7 13.230 0.49 & 339 12.5 347
west/8 475 0.39 6 3.3%0 2.5 253
vest/9 55.59 0.50 287 3.3 12.5 12149
vest/10 0.00 5  0.000 12.5 0
vest/11 24.40 0.49 163 3.3% 12.5 6907
wst/12 9.70 0.41 40 3.3% 12.5 1703
/13 1.80 0.36 4 3.3 12.5 164

/14 30.70 0.51 16 3.3% 12.5 7142
Trtal 301.1% 0.58 2838  3.377 111380



IN STIU (RE RESFRVE ESTIMETIAON 17.12.1998

milygrs: smil 0.45 vest:
rofile @ x=1675
aoka(g) + -141+33434435+36+37

rae/nnm  irters. ni ama dasty pojetin tas
lagth ne iesige sl
wesf2 415 0.55 79  3.3% 2.5 3338
vesc/f4 13.40 0.50 18 3.3 12.5 T3
vt f5 0.00 5  0.000 12.5 0
vest /6 13.73 0.52 177 3.3% 12.5 7S
wstf1 72,15 0.5 425 3.3% 12.5 18000
vest /8 41.00 0.55 327 3.3%0 12.5 13341
vesc /9 35.30 0.51 243  3.3%0 12.5 10301
Tetal 179.73 0.53 142 3.378 60045



IN SrU (FE RESERVE ESTIVRETION 17,312,198

polygys: smrd 0.45 vest
mofile : x=1687
axk(s) @ -141433434435435

rae/nm  rners, n aea dEeEity pojection tas
latyh e Yerge
wst/l  9.55 0.46 153 3.3%0 12.5 6497
vest/3 15075 0.55 213 3.3% 1.5 9007
wstf4 0.00 2 0.0 1.5 0
vestt /5 21.35 0.48 1% 3.3 12.5 218
vestf6 43.20 0.50 2% 3.3% 12.5 12340
vest /7 73.15 0.3 3%  3.3% 12.5 16712
vesc/8  11.00 0. % 3.3% 12.5 4012
w=/9  0.00 5 0.000 1.5 0
Texal 174.00 0.51 147 3.3M4 56807



IN STTU (FF, REERVE ESTIMATTICN

polyors: smrd 0.45 vest
ofile : x=1700

are(g) @ -Irl43343443543549%6
rae/rim irters,
leoth
w1l 2.0 0.5
ves /2 29.40 0.44
vest/s 15.17 0.49
w5 0.00
vestf6 B.E0 0.50
wess/9 26,84 0.47
wstf10 0.00
vt /12 14.70 0.3
v /13 21,15 0.39
ves 14 0.80 0.35
w15 8.85 0.2
et /16 5.70 0.49
/17 0.00
/18 52.9%5 0.48
ws /15 0.00
veso/21 3.9 0.%0
Txal 236.9%6 0.47

17.12.198

nl  ares daEty poletio tas

14
260
312
147
2
23
24

vBHwEE s

S
o

B

1412

3.30
3.3%0
3.320
0.000
3.3290
3.390
0.000
3.3%0
3.3%0
3.3%0
3.3%
3.3%0
0.000
3.3%0
0.000
3.390

3.320

mmssspsswmppmbss%

hininbrtnbwbbininbhbbnb

11035
13230
6246
0
1399
A8
0

793
528
108
3227
1347
0
5918
0

70

56583



N STIU (R FEERVE, ESTIMRITN 17.12.1953

palygrs: s mni 0.45 vest

ofile : x=1712
axkls) : -141433434435+36+56

Tene/run irters. n  awa drely pyedtdim tas
lagth 2 e

e/l 3.60 0.50 76 3.3%0 12.5 3228
westf3  5.65 0.20 8 3.30 12.5 344
vest/é o 3,10 0.51 23 3.3%0 12.5 578
wer /5 17.15 0.%¢ 232 3.3%0 12.5 630
st /6 4.55 0.35 7  3.3% 12.5 21
vest/7  1.80 0.45 30 3.3%0 12.5 1274
vst/8  0.00 3 0.000 12.5 0
vest /9 8.90 0.47 183 3.320 12.5 6910
west /10 24.10 0.4 462 3.390 125 19585
vest /11 7.25 0.52 129 3.3%0 2.5 5472
et /12 B8.10 0.48 4z 3.3%0 12.5 1763
/13 42.85 0.51 150 3.3%0 12.5 8057

/14 7.20 0.48 43 3.3%0 12.5 1808

vest /15 5.80 0.4 €8 3.390 12.5 2887
Ttal 140.05 0.49 147% 2.381 2416



IN SITU (O RESERVE ESTIVATTICN 17.12.158

mheas: s mrni 0.45 vest
nofile ; x=1725
arke(s) : -1+1433+3435

rene/mun irters, i area daslty pojetim tas
lacth ng rarte
wst /2 36,70 0.55 524 3.3%0 12.5 24753
w3 12,50 0.49 57 3.350 2.5 2420
westfa 0.0 16  0.020 12.5 0
vest /5 9568 0.% 244 3.390 12.5 35765
w6 20.05 0.49 99 3.390 12.5 4134
vt /7 0.00 0.49 &t 3.3%0 2.5 2721
Trtal 165.10 0.4 1644 3.358 65656



polygrs: s mni 0.45 vest

rrofile : x=1737
ae(s) : -1+1+33+434:35

Ee/um irers.
len

est /2 25.60

vest /3 4.40

et/ 1.45

e /e 30.96

est/8 72.20

Tral 131.60

0.%2
0.61
0.34
0.47
0.60

0.55

17.12.795

a=n derslly poatim tas

e
309
49
1
215
=23

1104

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

3.3%0

YErce

SEESISES
;o uwan

13105
1650
484
9123
22390



IN STTU (Pl FESERVE) ESTIVRITOY 17.312.1958

molygas: s mni 0.45 vest:
ofile  x=1750
ack2(g) ¢ -141+33434435486G

rere/nm  irtens. ni  area deEty mojectim tas
Iauth ng rare

vest /1 0.00 0.50 12 3.39%0 12.5 4959
west/3 24,90 0.49 223 3.39%0 12.5 250
vestf4 14.05 0.%0 71 3.3%0 12.5 25997
vt /5 35.60 0.%4 196 3.3%0 12.5 8323
vt/ 17.50 0.45 132 3.3%0 2.5 5602
et /7 3.20 0.47 28 3.390 125 1197
e /8 0.00 6 0.000 12.5 0
s /9 25,65 0.6l 317 3.3%0 2.5 13451
w100 2.15 0.00 15 3.33%0 12.5 618
vt /11 2.%0 0.59 T2 3.390 12.5 3043
.55 0.53 1072 3.3 45182



VESTHMALMEN TOTALT
INKL. BROTTE OMRADER,

IN STIU (RE REERVE ESTIMATION 17.12.1%543

relycraes: s mni 0.45 vest
pofile : »=1125 - 1750
arE(s) 1 2342442542642 T+ 28433434 35 36 3T A S B E L+ S5+ T4 SR4 59

rofile intersectimn ri  arss  daslbty pojatlay bas
lercth nZ rarcE
*=1125 64.55 0.67 219 3.3% 12.5 11838
*=1137 56.25 0.57 173 3.3%0 s 7581
*=1150 g7.85 0.50 288  3.3%0 2.5 12621
X=1162 140.55 0.61 615 3.3%0 9.4 1557
*=1169 %.30 0.87 &35 3.3 6.3 13458
*=1175 137.00 .83 71 3.3 6.3 15059
*=1181 113.50 0.7 75 330 6.3 16872
»=1187 215.28 0.7 3 3.3%0 6.3 20201
b 176.55 0.%2 1211 3.3%0 6.3 25668
blx 250.83 1.36 1043 3.3%0 6.3 2059
#=1206 49.20 0.67 319 3.3%0 6.3 €751
¥=1212 31.55 0.0 149 3.3%C 9.4 472
»=1225 87.65 0.63 242 3.30 12,5 1022
#=1237 81.75 0.5 &6 3.320 12.5 10405
¥=1250 123.25 0.58 468 3.3%0 12.5 15642
¥=1262 186.90 0.57 817 3.3%0 2.5 AMe4
=127 293.20 0.5 1160  3.3%0 125 489161
w=1287 366.35 0.60 14ed 3.3%0 s €2036
»=1300 363.8¢4 0.51 2004 330 12,5 8491
#=1312 91,98 0.50 2408 3.3 12.5 102035
»=1325 633.09 0.57 3518 3.320 125 151610
#=1337 823.61 0.24 53el 3.320 s ZTs2
#=1350 791.03 0.5 6381  3.3%0 12.5 270805
=13a2 1006.00 0.5 627 3.3%0 12.5 272357
=375 723.45 0.5 4737 3.3%0 12,5 200713
%=1387 475.15 0.48 1885  3.3%0 12.5 84277
#=1400 .16 0.50 443  3.3%0 12,5  187%%
% H08.35 0.20 318 3.3 12,5 154649
)t &418.75 0.52 425 3.3% 12.5 181169
x=1437 555.65 0.53 3603 3.3%0 12.5 152669
#=1450 Gi8.85 0.50 3828  3.3%0 12,5 153719
x=1462 E04.73 0.% 28686 3.3%0 12,5 126333
*=147 2.8 0.55 1439 3.3%C 25 &e0A
x=1487 119.06 0.51 1124 3.3%0 12,5 47623
X=1500 143.85 0.55 8%  3.3%0 12,5 36685
®=1512 196,35 0.55 1495 3.3%0 1.5 603
*=1525 269.15 0.53 17 3.30 1Z.5 TAET
*x=1537 223,45 0.54 1453 3.3%C 12.5 €1589
x=1520 336.20 0.81 14% 3.3 12,5 &339]
¥=1562 392.30 0.49 1478  3.390 2.5 aax
x=1575 333.00 0.49 1145 3.3%0 125 48505
X=1587 341.35 0.20 1714 3.3%0 12.5 72639
X=1600 408.15 0.5 13% 3.3% 12.5 57456
x=1612 393.35 0.53 28 3.3 125 65
x=1625 5%4.70 0.4 2718 3.3% 125 18171
X=1637 3.5 0.57 3145  3.3%0 12,5 133289
%=1650 294 .4 0.58 2619 3.3%0 12.5 11092
w=1652 159.20 0.55 1247 3.3 12.5 852825
*=1675 1792.73 0.53 1417  3.3%0 12.5 60045
x=1637 174.00 0.51 1341 3.3%C 12.5 58807
¥=1T Z21.46 0.47 138l 3.3%0 12.5 57888
®=1712 29.85 0.5 1458 3.3%0 12.5 E179%



»=1725 165.10
%=1737 133.15
*»=1720 123.40

toral 17232.11

0.54  1&4S
0.55 1093
0.5 102

0.55 103195

3.3%0
3.3=0
3.3%0

3.3500

12.5 &%
12.5 48308
12,5 44554
637.5 4244689



Legend

Sydmalmen x=1250 - x=1837.8

above z=140 indicated 21
120 - 140 measured 22
100 -120 measured 23
80 - 100 measured 24
60 - 80 measured 25
40 - 60 measured 26
20- 40 measurad 27
0-20 measured 28

Sydmaimen x=1462.5
0-20 inferred 61

. -20-0 inferred 62

Nordmalmen main lense x=1550 - 17580

above z=100 measured 31
80 - 100 measured 32
60 - 80 measured 33
40 - 60 measured 34
20 - 40 measurad 35
0-20 measured 36
-20-0 indicated KTy
= -40 - -20 indicated 38
Dinosaurmalmen. x=1125 - x=1237.5
. above z=140 measured 51
120-140 measured 52
100 -120 measured 5
80 - 100 measured 54
60 - 80 measured b5
Other categones
mined areas 99
abondoned areas 98
L —3 pillar around ramg o7
mineralisation. no value 96

stope models

Legend 123



Histogram of N1
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EASTC STATTSTICS, WEIGEED BY lergth , 15.1.1999/all .st1
senples wam TN e TEETL

5a382 104225.33 0.00C000  5.870000 0.344501
333 652.13  0.000000 0.760000  0.454005
4024 6511.05 C.0000C0  3.200000  0.081187
474 10e1.18  0.000000  0.210000  0.0187%
32 627.53 0.051000 4.780000 2.671118
444 1009.58  0.000C00 14.920000  1.888047

0.104849 5.294983 47.725%45 0.323805 0.001003
0.020002 -0.863556 0.940851  0.143430 0.005538
0.003255 8.810667 22.750351  0.0%a226  0.001153
0.000301 3.900403 38.071335 0.017358 0.000533
0.578%49 -0.536182 0.239382 0.760887 0.030374
3.462861  2.971040 14,7112 1.860876 0.058566

CECITLITEEN 25 bl ¥ £75 rel.dev.

0.247533  0.150000  0.3100C00  0.480000 0.938832
0.430814 0.390000 0.491880 0.560000 0.304803
0.053167 0.03C000  0.07000C  0.120000  1.185245
0.021781  ©.000000  Q.020000  0.030000  0.823516
febr 2.519709 2.145m38  2.830000 3.230000 0.284857

5 1.768%40 0.470632 1.800791 2.550000 C.985609

sofe i@ Bgpeln 8 LFgple @



DISIRIBJIION (F ni WEIGHIED BY lercrch , 15.1.1999/211.s81

Class o of ﬁteqo_rmlfraqmmlc]a%
saples .5 % TTEET

0.0000 -~ 0.1000 8734 16608.23 18608.23 15.93 15.93 0.04:%
0.1000 - 0.2000 9485 17821.63 34429.86 17.09 33.03 0.1430
0.2000 - 0.3000 8454 15317.90 49M7.75 14.69 47.72 0.243
0.3000 - 0.4000 8225 16025.83 65773.58 15,37 63.09 0.34%
0.4000 - 0.5000 8939 16550.8BL 82324.38  15.88 73.97 0.44%0
0.5000 - 0.6000 5534 10420.84 9274522 10.00 83.9% (0.%456
0.6000 - 0.7000 3738 7040.75 99785.98 6.5 H.72  0.6416

0.7000 - 0.8000 1114 2045.11 101831.09 1.9 97.68 0.7414
0.8000 - 0.9000 424 706.44 102537.52 0.68 98.36 0.815
0.9000 - 1.0000 172 251.643 102789.16 0.24 9B.60 0.9519
1.0000 - 1.1000 &4 145,25 102932.41 (.14 98.74 1.021
1.1000 - 1.2000 73 106.37 103040.77 0.10 S8.8 1.1400
1.2000 - 1.3000 &  90.57 103131.3% (.09 98.93 1.2466
1.3000 - 1.4000 44  £2.40 103193.7  0.06 98.99 1.3%27
1.4000 - 1.5000 2 68.50 103262.24 0.07 99.05 1.4540

t?.gg - 1.6000 21 35.00 103297.24 Q.03 $9.08 1.%477

- 1.7000 20 49.83 103%7.07 0.05 99.13 1.8430
1.7000 - 1.8000 38  47.55 1033%5.02 0.05 99.18 1.7408
1.800C - 1.9000 32 49.95 10344498 0.05 9.3 1.8531
1.9000 - 2.0000 45  A2.60 103507.58 0.06 $9.29 1.9531

2.0000 - B.8700 472 743,80 14951.38 0.7 100.00 2.0e88

tctals TA3E2 104251.38 104251.38 100.00 100.00  0.3448
[a11kg31540 oM 0.0000
[at=2 o111 ¢ N 5.8700
TRt vt 5.8700
arithretic mesn. .. 0.3449
OEOTELYIC TEETL. . . . 0.2475
j11=017= o VN 0.3100
variare.......... 0.1048
std. deviation. ... 0.3238
sS4, e, ... ... 0.0010

relative ceviation 0.9388
HEEE .......... 5.2550
o =i 4777259
of 25.. 0.1500
e of 75.. 0.4800




Nikkel og Olivin AS

Markus Ekberg

DENSITIES OF THE SAMPLES, WESTERN ORE BODY

Drill hale

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-11-03
R-12-93
R-12-93
R-13-93
R-13-03
R-13-93
R-14-93
R-14-93
R-14-93
R-15-93

@~ 1503

R-15-93
R-15-93
R-16-93
R-16-93
R-16-93
R-18-93
R-18-93
R-19-93
R-19-93
R-20-93
R-20-93

40

Depth

142.5
155,0
169,0
137.0
143,2
138,0
95,0
1015
106,5
1176
1250
126,3
141,0
150,5
163,0
164.5
169,0
183.0
2070
103,0
109.0
105.0
113.0
127,0
57.6
94,0
110,0
112,0
120,0
132,0
142,0
120,0
148.0
1570
114,0
126,0
106,0
118,0
142,0
151.0

Pol.section

X
X

Core sample

>

DD DD KK DD D KD B K KKK XX K K XK

Ni HNO3

0,58
0,68
0,61
0,54
0,54
0,60
0,64
0,67
042
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
3,41
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
93-31114
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
93-31493
93-31499
93-31591
93-31597
93-31630
93-31635



27 01 99/1._Storhaug

Drilled {(m)

18

15

13

10

Inves?gations 19%—5_98

Nikkel og Olivin AS

13789

4484 |

216 1 571

1990 1991 1992 1993 1994 1995
| _ Diamond drilling ™ Sludge drilling

1996

12015

1997

12012,

1998

Dbho0_98 123



NIKKLL OG OLIVIN A%
PROGUKSJIONPLAN 18 MANEOCR { GSTMALM + VESTMALM [ 10001, pAmating werket )

1099

2000
|FEB

04 01.95 M Libarg. Siarhaygl) Brusila

1651918

[ TrESITU |4An [fen MAR APR MAL JUN ol Taua kL Tlekr T T Tno¥ T T TDES T [dAN MAR [aPR MAJ Jaun [TOTALY WOCE FERIOD | 1
I Tolal  Rest |Maim Grabestiaim Gudberhaim Gedbertdaim cramr.u.- s.»T.wn Grdberttaim c.fab.rcum Gribattaim Grabatlam Gribaam Gribetdam.  Gribatdsm Geabephlaim  Griber hlaimy c.a»..?u-- (‘.:lhu?Mim Griberghdaim Gub«fmam Ot r ghd |
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Nikkel og Olivin AS
Markus Ekberg

COSTS LONGHOLE-PRODUCTION

DRIFTING

MINE TOTAL AVG 1/99-3/2000

MILL (Mil variable is 15 N
ADMIN+SAFETY+ENVIR
TAILING DEPQSIT
CONC. FREIGHT

N&O TOTAL

o

CUT-OFF GRADES FOR DIFFERENT DECISION MAKING SITUATIONS FOR THE PERIOD 1/1999-3/2000

COST OF CEASED PRODUCTION, NO PRODUCTION
PRODUCTION 1/1999-3/2000
(Casts of ceased production includes filling of the tailing deposit with quarried rock and

compensation to the contractor, these costs can be avoided with continued production)

CORRECTED PRODUCTION COST

NICKEL PRICE (BUDGET 225 USc/LB

NICKEL RECOVERY WITH GRADE 0.55% NI

NSR OF THE ORE

Ni%

0.65
0.60
0.55
0.53
0.50
0.45
0.425
0.40
0.35
0.30
0.25

30000000 NOK

922000 TONNES

34,58 NOK/KG

75 %

Rec% aymY%Ni

78.0
76.5
75.0
74.0
73.5
72.0
713
70.5
69.0
67.5
66.0

in cone

75
75
75
75
75
75
75
75
75
75
75

Ni-price

34.58
34.58
34.58
34.58
34,58
34.58
34.58
34.58
34.58
34.58
34.58

56.6
90.0
76.8
34.1
7.0
6.6
6.8

1314

-32.5

NSR/tonne Cu-Coextra

131
118
107
102
95
84
79
73
63
53

43

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

6.8
218

-32.5

-10.7

Right
NSR

131
119
107
102
a5
84
79
73
63
53
43

COST ITEM COMBINATIONS

56.6

15.0

6.8

78.4

459

Cove'rs cost items:

56.6

34.1

6.6
6.8

1041

-32.5

71.6

56.6

34.1
7.0
6.6
6.8

1111

-32.5

78.6

06/01/99

[NOK/TONNE

NOK/TONNE
76.8 NOK/TONNE
34.1 NOK/TONNE
7.0 NOK/TONNE
8.6 NOK/TONNE
6.8 |NOK/TONNE

131.4 | NOK/TONNE

-32.5  NOK/TONNE

98.8 TOTAL

All costs without production ceasing cost
Al casts with production ceasing cost as a negative cost
All cosls with production ceasing yost as a negative cosl
Budget mill feed grade and recovery

Cut-off grade
Long hole production + all others - ceasing cost

Lh+mill+tailing+ conc.freight

Lh+mill variable+conc. freight

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

WITH 10% WASTE ROCK DILUTION CUT-OFF GRADE 0.45% Ni IS CORRECT

v

O:A\123datalyeard8\Oreresstatelcut-off-grade.wkd

CUT_OFF_GRADE.123



27-Jan-99 M Ekberg

Production
thousand tonnes

Production 1989 - 1998

Nikkel og Olivin AS |

800
Totai5 910 Mt |
700
600
Avg 83-97 0.53%Ni
500 — :
400 —
300 | :
200 l
100 I - I
FECEEERN]
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
I Production—— Ni-tonnes < Co-tonnes
—— % Ni —+— Cu-tonnes * Wrd-%

file ¢ \123data\bal98\Produks)_Ni_Cu_Co. wkd



Nikkel og Olivin AS 27-jan-99
L Storhaug

Ore reserves and mineral resources at the end of the vear

6
551
5.2
5 1
4 8
4
o
c
c
2
c 3
)
= |
114 2114
2
1
0
1989 1990 1991 1992 1993 1994 1995 1995 1997 1998
B Ore reserves
B Mineral resources
= Cumulative production
Ore Mineral Total Ni % Cumulative
reserves Mt resources Mt Prepared by production Mt
1989 1.696 2114 3.810 062 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 0,59 M. Ekberg {inci Vestmalm) 2470
1994 0.157 5.651 5.808 0.55 M. Ekberg (incl Vestmalm) 3,133
1995 2,848 0,244 3,082 0,52 M.Ekberg/i..Storhaug 3,880
1996 2,200 0,407 2,607 0,55 M.Ekberg/L Storhaug 4612
1997 1,577 0,596 2,173 0,54 M.Ekberg/L Storhaug 5,222
1998 1.148 0.525 1,673 0,51 M.Ekberg/l Storhaug 5.911

Oreres89_98.WK4



